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A Comparative Study on the Internationalization Strategy of
Port Authority
- A Case Study on Korea and the Netherlands -
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Abstract: This paper presents a comparison and analysis on the content of
oversea port authority governance and strategies. The global port market has
been operated by powerful players who achieved their highest earning from
their global container terminal activities. Facing global market changes, the
overseas port authorities, Rotterdam port authority has been pursuing international
goals through their business strategies which cooperate with other port
authorities to produce overseas profit. Therefore Korea port authorities need
to consider participating in the international market to gain additional revenue
and exceed internal market limits. In addition, the strategic plan of Rotterdam
port authority which appears in the text of this would be a good guideline

in order to amount to a reversal of Korea port authorities' business model.
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A Study on Application of Storytelling toFishing
Village Tourism

*
ghEo

Park Joon Mo

. -

WG 2Ee|dEe) o]EH 1E
g
€]

Abstract: The most important cause of population decline in fishing village
in Korea is low income base in fishing village compare with urban area.
Tourism has larger inductive effect in employment than manufacturing
business, so if tourism in fishing area is promoted, we can expect increasing
income and jobs in fishing village. The purpose of this study is to find out
problems of fishing village tourism and give some solutions to promote a
fishing village tourism through tourism storytelling.

The result show that four kinds solutions. First, We should use relevant
historical figures to local area and create a variety stories through differing
perspective. Second, When using the local cultural heritage, We make the
best use of historical imagination how it is connected to the time we live
in and it has meaning to us. Third, When we use such tales and folk tales,
It is very important factor how we can expand the narrative contents and to

apply the contents of the stories in the real world. Finally, It is necessary

* +HZYS SAFN AT MR, jmp1970@suhyup co ke
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to develop the tourism product tied up with culture contents such as novel,

drama and film.

Key Word: Fishing Village Tourism, Storytelling, Regional Contents
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Abstract: The purpose of this study is to investigate the economic impact
effect of Jeju marine tourism industry on the domestic economy of Korea.
In order to accomplish the purpose of this study, this study collects 839
questionnaires from Jeju marine tourists through four seasons. The collected
data are analyzed by using input-output model.

The empirical results of this study are summarized as follows: First of
all, this study shows that the average expenditure of a visitor was 408,950
Korean won. Next, when 519,562 marine tourists visit and spend 212.5
billion won during a year in Jeju, it leads to total production inducing effect
of 413.3 billion won, total added value inducing effect of 202.9 billion won,
and total employment inducing effect of 4,104 persons through Jeju regional

economy and nation economy. Consequently, the result of this study shows

0] =22 20131 HYSNE MU0 FHIUTSSTEU| NUS Wot $HE AT Z7)}
of M2 ME BTNl ZHN FMEAN GTEINC| ALS Wi - £Hsl0] AxfE =2olS

Sl =0,

* HFOiE AYstnt B kangsk@jejunu.ac kr



52 | YR HoH Az

that Jeju marine tourism industry considerably contributes to Korea national

economy as well as Jeju regional economy.

Key words: Jeju, Marine Tourism, Economic Impact, Input-Output Analysis
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A study on Model development for income promotion

through connection of fishing ground, fishing port and
fishing village
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ABSTRACT: This research was performed with problem raise that fishing
ground, fishing port and fishing village has to be connected tightly to promote
income. Therefore model development for income promotion through
connection of fishing ground, fishing port and fishing village was performed
and how this model might be applied to the actual area was shown.
Developed five income promotion models are as in the following ;
“Traditional culture type’, ‘Ecological education type’, ‘Marine leisure type’,
‘Healing & health type’ and ‘Scenery appreciation type’. ‘Healing & health
type’ model was applied in Geoje, Dadae village as a case study.

For successful action of income promotion model, several points are
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needed. First, application of income promotion model that community
character is considered is needed. Secondly, medium and long term master
plan is needed. Thirdly, law and institution for connecting development is
needed. Fourthly, in securing financial resources effort of local government
is needed. Lastly, expansion of participation opportunities in private sector

and local resident for efficient development is needed.

Key words: fishing ground, fishing port, fishing village, income promotion,

model development
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Analysis of the Container Vessels' Size
Entering Busan Port via Mixture of Normal Disttribution
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Abstract: Global increase of container vessels' size has been accelerated for
the recent years. In this study, we attempted to estimate distributions of the
container vessels' size entering Busan port and explore their annual trends.
Annual data on the container vessels' size over the period 2008-2012 were
used for empirical analysis to estimate mixture of normal distribution.
Analysis results revealed that the application of mixture of normal distribution
was appropriate and parameter estimates distinctly showed main characteristics
of each group. From the perspective of policy implications, this study
highlighted that feeder berths in Busan Newport must be developed and a
small fraction of container terminals should be specialized in port services

corresponding to the entrance of super containerships at least in the short
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term. This study increased explanation ability of the model by properly
describing size distributions with multi-modality, skewness, or excess
kurtosis. Finally, these findings will contribute to establishing the policy on

the development of Busan port.

Key Words: Container Vessels, Busan Port, Mixture of Normal Distribution,
Ship Size
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Changes and Implications of the Fishery Products
Distribution Structure in the Channels of Fisheries
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Abstract: This research aims to reveal how the market structure of fishery
products changed and derive implications, through conducting a comparative
analysis on the fishery products distribution structure in the channels of
fisheries marketing during 1997 and 2012. A comprehensive study composed
of South Korea’s food balance sheet, statistical data, research material and
etc. were used for this research.

In addition, this research simplified the stages of distribution into
producing area, wholesale and retail and derived implications and changes on
the final distribution structure.

A summary of this research is as follows. In the distribution structure of
fisheries, the market-share of off-board markets grew as the reliance on
eatable imported fisheries increased greatly. And as the market-share of

fisheries port markets and fisheries wholesale markets decreased, the
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bargaining power of producers got weaker and the influence of large retailers
got stronger.

It seems that competitiveness in our fisheries industry will weaken as
future dependence on imported fisheries increase and the size of off-market
trading grow. The roles of producer organizations, fisheries port markets and

fisheries wholesale markets need to be re-established.

Key Word: Distribution Structure, market structure, fisheries wholesale

market, fisheries port market, off-market trading
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A Comparative Study of the World's Major Marine Research
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Abstract: The purpose of this study is to evaluate the present condition of
Korea’s marine research institutes based on a comparative analysis with major
institutions around the world, and to derive strategic directions for better
performance from the results. By comparing Korea Institute of Ocean Science
& Technology (KIOST) and National Fisheries Research and Development
Institute (NFRDI) with 8 world’s major institutes, we derived implications for
the improvement of marine research institutes in Korea. Performance factors

were categorized into input factors and output factors, and the z-score for
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each assessment indicator was used in the analysis.

The results for output factors can be summarized as follows. First,
Korea’s institutes were poorly ranked both qualitatively and quantitatively in
terms of publications. However, they showed great promise for development
as the rate of increase in the annual number of publications was higher than
overseas institutes. Quantitative growth is essential to improve overall
performance in publications, and publications of higher quality should be
sought by considering CPP and IF. This can also be achieved by engaging
in international research with outstanding researchers outside of Korea.

In terms of patents, marine research institutes in Korea fared well
compared to major institutions of oversea. This demonstrates that Korea’s
research achievements have practical implications on related industries.
Further efforts should be made to ensure that industries continue to benefit
from research conducted by Korea’s marine research institutes.

As for infrastructure, Korea’s institutes fell under the middle- or
lower-rankings compared to major institutions. Since marine research relies
heavily of large-scale infrastructure, it is necessary to acquire more marine
research vessels and unmanned submarines for the advancement of research

institutes in Korea.

Key Words: Marine Research Institutes, compared to overseas institutes,

input output analysis, world-class institutes, research productivity
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-3, FYX|E gt 7|=8A M ZAnt
(), &9
e AR 5 A7| X|EE(2012H 7|F)
= Z-score =9 Z-score =9
‘WHOI 463 -0.370 7 2,278 0.179 4
SIO 579 -0.055 4 1,633 -0.172 5
BIO 600 0.002 3 1,182%* -0.417 6
NOC 520 -0.215 6 756 -0.648 8
GEOMAR 400 -0.540 8 854 *** -0.595 7
IFREMER 1,593 2.695 1 3,062 0.605 2
JAMSTEC 548 -0.139 5 6,487 2.465 1
I0CAS 660 0.165 2 210%** -0.944 10
KIOST 356 -0.660 9 2,475 0.286
NFRDI 274 -0.882 10 551 -0.759
#2009, = 2010, = 2011
L =2 =)
=g A SR AR SHE B aelsle] teket SHE
A BT 0 R A F =1 = FS 5] =R
T 7R R AEd =TS BASIoH, B <3 49 2tk
H—4, 7|28 32 547t =24MsIE I AEA B8
() )
Total AGR
72 | 2008|2009 | 2010 | 2011 | 2012 o CAGR
z-score | &2 z-score | &9
WHOI 563 | 530 | 477 | 485 | 514 | 2,569 | 0.956 2 [-23%]| -1.557 10
SIO 570 | 555 | 559 | 573 | 614 | 2,871 | 1.316 1 1.9% | -0.868 8
BIO 114 | 105 112 | 117 | 115 563 | -1.435 9 0.2% | -1.147 9
NOC 436 | 463 | 482 | 503 | 526 | 2,410 | 0.767 3 4.8% | -0.392 7
GEOMAR 236 | 298 | 303 | 306 | 342 | 1,485 | -0.336 7 9.7% | 0.412 5
IFREMER 409 | 489 | 455 | 494 | 517 | 2,364 | 0.712 4 6.0% | -0.195 6
JAMSTEC 325 | 435 | 474 | 431 | 478 | 2,143 | 0.448 5 10.1% | 0.477 4
I0CAS 242 | 296 | 319 | 300 | 366 | 1,523 | -0.291 6 |10.9% | 0.609 3
KIOST 200 | 224 | 260 | 256 | 357 | 1,297 | -0.560 8 15.6% | 1.380 1
NFRDI 72 71 72 103 | 126 444 | -1.577 | 10 |15.0% | 1.281 2
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<E 4> BAZA3E AvEd, 2 53(2008~2012)7F EATA 713
7R 7P B ATeie AARE 713 SIOR 5% 2,871 9] AT
< Akt '3 SI09 NOC, IFREMER, JAMSTEC 9JA] 23 o] 4ke]
AF=ES Ak AR oR Be =S Aisla e Aoz FAE.
ol¢} Blme |, $-elu}ele] KIOSTSH NFRDIE 242t 1,2973 7} 4447 ¢] =1
Akl AU 719 7Rl 8919k 109] <ol ke AR A
A, 537 Ag T =R SR ST TE AP =EE
tl, HlwA Fo A7 sigsle w79 A5 A3t =kl tiz
2 AAE I = Al Hjal, Feivete] 7|HES 5893 A9 15%E 7
st BiErHee Holx Slthe Aol ERIAT: =i dEd TS
KIOST7}  15.6%% 7F% 3,  NFRDI(15.0%), IOCAS(10.9%),
JAMSTEC(10.1%), GEOMAR(9.7%), IFREMER(6.0%), NOC(4.8%) 52| <
ol Aog BN = o]e A 597k & =R e Syt
9] A7|HEo] HulHoR vre FFolA A Ht S7HEZ 1071 7]
o 7R 1919 2915 ARE B Vs EAE IR S ik
ol9} HlwE uf, <& 5> AR 1909 ¢ AH] 1999 A=

Be)% Azjolrt,

tlo

-5, AR 1919 =2 & Y 19¥E A= £ H|w(20124 J|ZF)
(S & B
e RES = el == 5

= Z-score =% 7-score =2
WHOI 1.13 1.097 1 2.29 -0.380 6
SIO 1.08 0.951 2 3.84 -0.072 4
BIO 0.19 -1.638 10 0.97 -0.642 9
NOC 1.06 0.893 3 7.31 0.617 2
GEOMAR 0.86 0.311 6 4.02 -0.036 3
IFREMER 0.32 -1.260 9 1.69 -0.499 7
JAMSTEC 0.88 0.369 5 0.74 -0.687 10
IOCAS 0.55 -0.591 7 17.43 2.625 1
KIOST 1.00 0.719 4 1.44 -0.548 8
NFRDI 0.46 -0.852 8 2.30 -0.378 5
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<% 5>0lM A7AH 1T =2 el lefM= WHO T 1133 0= A4t
7P B dyeEe Adeslen, SI0, NOC 59 ¢l Aoz A3
oh w3 iAo r AL QlEE Efdka e KIOSTO 7ol A7t
Bt 1.079] =2 2Mdste] 4915 AAslaL e AR FAEIT 3
ATH] 199 T AT T AR e AU eR A TR ATEsol
7Fs3t $5r9] I0CAS7E 199 & 17.432.2 71 =31, NOC7} 7312 2
9], °]2lell= GEOMAR, SIO 59| 91 Aoz EAFIch $elvele] A+
|
1

¢
i

do

O o

A
71321 KIOSTS} NFRDI= 717t 199 & 1.44H 3} 2.30H o2 8919} 5]
sl Aoz BAE )

7|2 CPP Xl H|u(ZZ 54)

T2 2008 2009 2010 2011 2012 w
z-score | =9
WHOI 17.19 20.78 10.52 7.39 292 14.25 1.697 1
SIO 24.30 17.91 10.90 7.42 3.07| 12.54 1.196 2
BIO 14.63 10.44 7.63 5.09 1.90 7.87 -0.173 7
NOC 23.25 12.66 9.94 5.94 3.04| 10.53 0.607 3
GEOMAR 18.29 13.54 9.98 5.90 2.49 9.45 0.290 4
IFREMER 14.32 10.86 9.20 4.72 1.96 7.90 -0.164 6
JAMSTEC 18.62 11.59 7.90 5.12 2.28 8.46 0.000 5
IOCAS 11.44 8.03 5.53 3.36 1.36 5.52 -0.861 8
KIOST 7.81 9.21 6.06 3.69 1.85 4.72 -1.096 9
NFRDI 4.50 5.08 4.83 3.20 1.02 3.35 -1.497 10

* CPP: Citation per publication

wito] Hekvte} nime u, CPP(E=Eu|08A)E =ie] A7 55
Gk 4= 9l A|Holth) <k 6>2] Anfs AvEm, 2 537k weleA]
S(CPP)Z &3P WHOIC] 7F &3, tha2& SIO, NOC, GEOMAR,
JAMSTEC, IFREMER 59| £02 A=k ofuf, gn|H 7]¥=2 Global
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3k ol FuskEr]e] oJdk A9l IF(impact factor)ol| A= FrAFSHA
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E-7. 7l SBF F X4 H@ Zot
I IF
& 2008 2009 2010 2011 2012

z-score | =9
‘WHOI 3.61 3.93 3.67 4.16 4.14 3.90 1.279 2
SIO 3.87 413 3.76 4.10 428 4.03 1.444 1
BIO 2.33 2.80 2.52 342 2.73 2.76 -0.167 6
NOC 3.27 3.17 2.95 3.39 3.82 3.33 0.556 4
GEOMAR 3.33 342 3.00 3.37 3.56 3.34 0.568 3
IFREMER 249 222 2.69 2.88 2.98 2.66 -0.294 7
JAMSTEC 2.82 2.95 3.06 3.21 3.20 3.06 0.213 5
I0CAS 1.46 1.44 1.73 1.91 2.10 1.75 -1.449 10
KIOST 1.81 2.10 2.10 2.24 2.44 2.20 -0.878 8
NFRDI 1.47 1.46 1.58 2.60 1.98 1.89 -1.271 9

* IF: journal Impact Factor

<% 7>olM HZ5

d 7+ G IFS 7|3 7 vlws) 29, SI07} HiF 4.03

o2 7P =31, WHOIL, GEOMAR, NOC, JAMSTEC, BIO 59| <ot} &=
gk Elvete] afdtelrls 77191 KIOSTSF NFRDIC] B IF 4k 2t
7} 2207} 1.892 8919} 9919 dldels oz EAFHI o= ARHon
kA CPPl| Uit A7 9} fARSH Autg T =we 24 7 510
ME 79 el A7) S vidl i og v el on|gith
-8, M9 1% % 10% XY =2 Hlm
(29} )
e Total Top 1% Journal Top 10% Journal

= Papers | Papers | % | z-score | 2| | Papers | % | z-score | =9

WHOI 2,569 175| 6.81| 1.355 2| 1,347| 524 1.802 4
SIO 2,871 2271 791 1.742 1| 1,255| 43.7 1.186 2
BIO 563 321 5.68| 0.958 3 213 | 37.8 0.768 3
NOC 2,410 731 3.03| 0.026 4 755| 313 0.308 4
GEOMAR 1,485 10| 0.67| -0.804 7 405 273 0.025 5
IFREMER 2,364 381 1.61| -0.473 6 4841 20.5| -0.457 6
JAMSTEC 2,143 531 247| -0.171 5 357 16.7| -0.726 8
IOCAS 1,523 6( 039 -0.902| 10 155 10.2| -1.186| 10
KIOST 1,297 71 0.54| -0.850 8 218 16.8| -0.719 7
NFRDI 444 21 045] -0.881 9 571 12.8| -1.002 9
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<3 &2 A9 1%, 10%2] IFE 2t gl Fad =i Hl&s gt
Aot} BMATNE AR, A =297 7R Fudkex] JgEA|s
(IF)7} 9] 1%2] el AAE =5 = SIO7F 7.9%= 7P =31, t&o
& WHOI, SIO, NOC, JAMSTEC, IFREMER, GEOMAR, KIOST, NFRDI,
IOCAS %1 A& gRIg 4= it} B3k FARH IF7F 39 10%%1 Aol Al
AE =5 FE AE v, U3 WHOIZT 52.4%% 71 =i, vaos
SIO, BIO, NOC, GEOMAR, IFREMER, JAMSTEC, NFRDI 9] <=°]t}. t}
& FHS Gejel, 7| HEE IATEA T Qe AMdE =RARE A
<3 9>¢} At} <E o>& 7|WE SAPY AT T Rls] 93 5o
2 2= on, FARF Aoz 7t 7e] ApabEe] AMIe =ie] 2 A
o] 7l Agd AFALEC ol AMAEHIEAE AL B gke AEst
A8

<3 9>olA 2] Z]HA A= AFAE I A =] HEe
IOCAS7} 82.1%= 7% =3, th&-© & NFRDI, KIOST, SIO, JAMSTEC &
o] £o2 E& R0 FAHI F, ool VHEL dUIF R HH
olojA A= U ATYPE HlEo] Tout, fPH 7|HES] A5 tiHH o= )
WAQ] FEHE o] it SAFEATE Tt e 2o B
AATA S o) e AL 7R FAAE e =] HEe
NOC$} GEOMARZ} 27} 6.7%, 6.0%% A2 =11, I0CASS} KIOST
7} W71 0.3%, 1.3%°2 Ajd oz v 28 & 5 giok feivet A1
¢l NFRDI®} KIOST+= #H1t 5= H8 7P 242 L.e2/i=3 1.5170=
o JFom e Zs ERIE 4 gk BE, tlFEe] sl9 dlduerls
A7 HEE T2 et AAE] A, titel] &g o] it whbA] o]
£ 7185 A vkl AT 1EE vjs) duidog JHos B =
TS BT 7Fs/de] Atk addde Bkl o] dAtelxe] EAA

Md

8 02 S0f KIOSTS A =20| HIE T X2 L i7xSEioR T4E ZHAES 21 Y= B2
R, KIOSTE| B =20| 322} 0|2 PRSI} 2Sei7E o

7
S =20| 4= olyel =7t 259| AR F SSHTEH 4= 0[Y2R 7



W %9 sepoizae o 2ae sat g s | 7]

ofm

Hd | zscore | =9

-4
AL
g
W

A= | 270= | 7= | = oAt total

=8| 1362 | 720 | 294 | 106 | 87 | 2,569

WHOI 1.84(1.535)| 0.078 | 5
% | 53.0% | 28.0% | 11.4% | 4.1% | 3.4% |100.0%
=8| 1,597 | 847 | 255 | 81 o1 | 2,871

SIO 1.77(1.544)| -0.141 | 6
% | 55.6% | 29.5% | 8.9% | 2.8% | 3.2% |100.0%
=8| 272 | 196 | 49 | 20 | 26 | 563

BIO 1.92(1.553)| 0329 | 4
48.3% | 34.8% | 8.7% | 3.6% | 4.6% |100.0%

952 787 367 143 161 2,410
NOC 2.27(2290)| 1424 | 1
39.5% | 32.7% | 152% | 5.9% | 6.7% | 100.0%

492 558 253 93 89 1,485
GEOMAR 2.26(1.743)| 1.393 | 2
33.1% | 37.6% | 17.0% | 6.3% | 6.0% |100.0%

1090 | 790 | 275 | 102 | 107 | 2,364
[FERMER 1.97(1.473)| 0485 | 3
46.1% | 33.4% | 11.6% | 4.3% | 4.5% |100.0%

X

3{
Md
~

X

Er
[
N

X

3{
Md
~

X

=R L174 | 623 | 200 70 76 | 2,143

JAMSTEC 1.76(1.540)| -0.172 | 7
% | 54.8% | 29.1% | 9.3% | 3.3% | 3.5% |100.0%
=R 1251 | 231 29 7 5 1,523

IOCAS 1.23(0.771)| -1.831 | 10
% [ 82.1% | 152% | 1.9% | 0.5% | 0.3% |100.0%
=B 831 | 351 75 23 17 1,297

KIOST 1.51(0.931)| -0.954 | 9
% | 64.1% | 27.1% | 5.8% | 1.8% | 1.3% |100.0%
=2 332 90 8 6 8 444

NFRDI 1.62(3.086)| -0.610 | 8

% | 74.8% | 203% | 1.8% | 1.4% | 1.8% |100.0%

() standard error
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o] A7Fel Fadk JIg= A BE, o]
[HET 979 713 vt <k 10> 7|3E=
B g Hele Aot} o]& AvEY, 713kl A7 B dgs A
HH Z BHATA SolA= JAMSTECH IFREMERY} Z}2}F 85 o2 714
o), B Aale] & 44 JAMSTEC] % 28352E°2 |
3, NOC(39]), KIOST(4$))?) <] o]tk

AW 715 SollA JAMSTECS B A4 4+ B8, F B4l
o 718e) Hls) gEA)] A7AE Bfeka sle 54 Helal sdntk o]=
AR o2 QIATE X8I AMAT ] ©]2717F2] JAMSTEC®] ©FAlof
oA 53] & AFEHE W e 23 FHe] &2 2oz Add
ok SHA =283 Aol SlofA] ofrlold =7tellM =
FHH A7 AR ] 98-S EAeka e 3o E A9 bt sl

\l

:

Ho X,
e,
_OL
)
7
Z
es]
@)
A

E-10. 7|34 M Hy 58

e 1 ,Oogton 1,000~ | 3,000~ | 5,000ton | Qi £ ears || o
0|t 3,000ton | 5,000ton 0|At M £ | ton

WHOI 1 1 1 3 5,771 -0.483 6
SIO 2 1 1 4 6,848 -0.341 5
BIO 2 1 3 5,255 -0.551 8
NOC 2 2 11,353 0.253 3
GEOMAR 2 4 2,637 -0.897 10
IFREMER 1 2 1 8 14,965 0.730 2
JAMSTEC 2 4 2 8 28,352 2.495 1
IOCAS 1 1 1 3 4,482 -0.653 9
KIOST 3 1 1 5 9,342 -0.012 4
NFRDI 16 1 17 5,333 -0.541 7
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T2 ZF 370 71 = WHOIE Alvin(H e+ 4,500m, B9 38)7
Deep Challenger(Zt3}4 11,500m, B9 1%)E Hf3laL itk o]
| %= IFREMER = Nautile(Z th3a4] 6,000m, 5919 37)S HA3lar 9l
om, JAMSTEC-Z 41710]6500(Z th a4 6,500m, B531€ 3
3 Qick ol vlwE o, SEjuete] A7 fI S BAekA] Rt

e RIS HAdha ol 7|3 JAMSTECO. 2 ol e et
= 0m)Z}+ 7k] 37000 I(ZH tha4~41 7,000m), 12]3 7ko]3 MK-IV
£ HH3ta ek olelol= WHOIE JasonII/Medea(HthaFar=4 6,500m),
Nereus(H =4 11,000m) S E-Hak 9loH, GEOMARE KIEL(H %
=41 6,000m), PHOCA(ZH a4 3,000m), IFREMER = Nautile(Z th 7
34 6,000m), VICTOR6000(HthAa~4] 6,000m), NOCE Isis(H thta)
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A Ul AR R 6,000me AAFIEE Anlep S Bfska )it

FEAQ SFATE flalrde v A - A 711 A
I 22 g9 Qzes Few op, felvehe £ il Al
ol vlgl] AdtF oz B e Qe 5slal e AR HAHAT
upEba] EAA Tl Z]9E sl ek, S vkl dlgdTe] A4 i
e gk 91z} SHrL Fed Zow ot

oz

w

9]

=4



174 | siemaen Moz wis

E-11, 7|38 R/F0 H+d 7 s

(9 #)

o under 1,000~ | 3,000~ over 5 :
TE 1,000m | 3,000m | 5,000m | 5,000m | ©& | zscore | Rneking

WHOI 1 1 2 2.288 1

SIO 0 0.572 4

BIO 0 -0.572 4

NOC 0 -0.572 4

go] | GEOMAR 0 0.572 4

< | IFREMER 1 1 0.858 2

JAMSTEC 1 1 0.858 2

IOCAS 0 0.572 4

KIOST 0 0.572 4

NFRDI 0 -0.572 4

WHOI 2 2 0.818 2

SIO 0 -1.000 5

BIO 0 -1.000 5

NOC 1 1 -0.091 4

2ol | GEOMAR 1 1 2 0.818 2

2% | IFREMER 2 2 0.818 2

JAMSTEC 2 1 3 1.726 1

IOCAS 0 -1.000 5

KIOST 1 1 -0.091 4

NFRDI 0 -1.000 5

=03 H
4, B3 B9AT

o] AFME 67l 71BE to = 3t Es|dat B AAEINTE =7
2] vlsl] 551432 A i 7|He] AR A AL, o]efY 7HE
& iR ekt Aol sle] Sk 91l et welz 2As)]
uitol] 7|Ag o2 s HE Fe7) HX] 7] wielth, EAUY 7|3 22

570 Ss8At AR

AW EE <FE 12>9F Atk
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(9 2D

Y SsMM AE total _ N

= 2008 | 2000 | 2010 | 2011 | 2012 | (08-12)| B | ZScore | &
WHOI 9 11 11 1 6 38 76 | 0792 | 6
IFREMER | 7 2 | 23 | 2 3 66 132 | 0697 | 5
JAMSTEC | 35 | 35 | 27 | 32 19 148 | 296 | -0420 | 3
I0CAS | 85 | 105 | 141 | 142 | 120 | 593 | 1186 | 1.085 | 2
KIOST | 115 | 104 | 160 | 228 | 97 704 | 1408 | 1460 | 1
NFRDI 6 | 22 | 24 19 3 84 168 | 0636 | 4

<¥ 12>9] BAZEAE v, 20121d A 7} 7o) Rt e &
& 4= KIOST7} 1,1587°0= E} 7|#o] nHla] €53 2, IOCAS,
IFREMER, JAMSTEC <] ot} T2]a Ayt 51zt Aiaket 74 E31&
4= KIOST7} 70474 2.2 71 Bar, th&-2.2 I0CAS, JAMSTEC, NFRDI,
WHOIL, IFREMER %1 Zo2 FAHQIth ojuff, d¥d SolEddse
KIOST7} 14087422 7F¢ w3, thao =2 [0CAS, JAMSTEC, NFRDI,
IFREMER, WHOI®] Folt} o= $ejuete] A7]|HEc] dudez 8
sl e A77|dEed vel B2 S551E Aiketa slom, o= Ao
=2 fEvete] dd7|dee] Algsiel AR ATEd TS V1Ll U
= 9nleh=s A¥el7]E sith

olE &-gall A=At B AEH| M| S| dS SRl <3 13>
2t

HE-13, A7t H oM ] S5 H2(20118 7|F)

B ol 7R} felct ol 7| 10242l gt

N S35 | Es5(2) 29|
WHOI 0.002 6 0.004 6
I0CAS 0.215 2 6.762 1
IFREMER 0.013 5 0.069 4
JAMSTEC 0.058 4 0.049 5
0.640 1 0.921 2
0.069 3 0.345 3
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<& 13>oA A7} 190" At 55Ed dgE AEN, KIOST
0.640722 7} ©al, vk =2 I0CAS, NFRDI, IFREMER, JAMSTEC,
WHOI o2 #AEIeh10) o]e} vlwdh uf, A-ide] 109 & At &
S1E ATE AvEY, Adides A A7H|E 293k = I0CAS7H
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AT7NEH] 1099 & 59] = 2912 53183 SHM = 718E oA A
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In-Put Out-Put
7 : - 3 | =9

Igxt = | & oifd| | gigtelZat ==Aa}
JAMSTEC -0.139 2.465 1.693 -0.027 0.998 1
IFREMER 2.695 0.605 0.802 -0.238 0.966 2
WHOI -0.370 0.179 0.874 0.703 0.347 3
SIO -0.055 -0.172 -0.638 0.750 -0.028 4
NOC -0.215 -0.648 -0.137 0.534 -0.116 5
KIOST -0.660 0.286 -0.225 -0.390 -0.247 6
GEOMAR -0.540 -0.595 -0.217 0.203 -0.287 7
BIO 0.002 -0.417 -0.708 -0.350 -0.368 8
I0CAS 0.165 -0.944 -0.742 -0.431 -0.488 9
NFRDI -0.882 -0.759 -0.704 -0.754 -0.775 10 |
<E 14504 Y820 2E02E YRS 1), Selkele] A7)
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The Scientific Benefits from Building the 2nd Icebreaker
Research Ship
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Abstract: The Korean government is considering the implementation of
project to build the 2nd icebreaker research ship (IRS) to improve the level
of arctic research. Information on the scientific benefits from the project is
widely demanded for decision-making about whether to implement the
project. In this regard, this study attempts to apply a choice experiment (CE)
to measure the scientific benefits from the project in Korea by considering
various attributes that are related to building the 2nd IRS. A survey of about
500 experts was undertaken and 123 experts completely responded to the
survey. To deal with the CE data from the survey, we employ a multinomial
logit (MNL) model. All the coefficient estimates are statistically significant
and consistent with prior expectations. Therefore, we can judge that the
respondents’ works required in the CE survey were within their cognitive

abilities and they reported responsible and significant values. The results
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show that the marginal willingness to pay (MWTP) for building a 2nd IRS
with the size of 12,000 ton relative to that with the size below 12,000 ton
is estimated to be 260.85 billion won. In addition, the MWTPs for arctic
exploration and research, arctic global environmental change research, arctic
international R&D cooperation, and antarctic activity support are computed
to be 1,001.25, 338.26, 245.57, and 609.27 billion won, respectively. The
MWTPs for external use of the 2nd IRS during one month per year, more
than 300 papers, and a patent are calculated to be 56.15, 320.72, and 1.40
billion won, respectively. All the MWTP estimates are statistically significant
and provides good information on the scientific values about building the 2nd
IRS. The results can be utilized in evaluating and planning several

alternatives related to building the 2nd IRS.

Key Words: Icebreaker research ship, Choice experiment, Willingness to
pay, Multinomial logit model
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3ol A$PHE A8 pel td SAFIAE

olA] 4] (5)el Zol2] &52l(Roy's identity)= A

SHA| A B AN (MWTP, marginal WTP)= +& = Qi) 5,

3 & oite] 2218 ol A £4e] AsEoRRE & B9l ZK

et MWTPE Tt o] Al 4= Slrk

MWTP, = dZ,/dZ, == 3,/ B, (6)
MWTP, = dZ,/dZ, =— (3,/ B,

MWTP, = dZ,/dZs =— B/ B,

b
o
-L)j;
oL
i)
=)

A 23 A8 918l AREE WSS <i-2>9 2ol gelst
374 ek = Aihe ASAFIAT BAY fole &
5 flel HrpieR wgkele] gtk ol =T T(2009)9]
W edeA T A M= AFgEE W

A AR AL BalA
A €] (re-definition) 41& #-g3le] AL TR AP elgho =
ZHA0] EAZ Solre Frslaa} 3k Aoldh

12 T10
=1
T:z

E‘rﬂiﬂ 2o FgAvhks <F-3>ol AN AT ZE FATE

T 1% SAXCE Fefsitt. obe?] FPAIFe] Fae ARAS
3} HekelA AX|BI9LE oS S0, AlR]SAIH| S 32 A|9)et BE 3o U]



& FPAFE FH FEE D) oA o] SHTBY 57| F/15S
Aol Fge] F7HHS olulaTt el AlRIFAN S el vl AL &
()9 B5E 2k e MgrEe /P SRAY B8-S ARAITE AS

ofm3iet.

T =73

AT T 12,000 255 Hrisz v
el BA R AL | S ATE FHshe A9 HuirR v
=5 ATEANs A7 | A9 978 FHshs B9E HuNeR N
ol diE =AlgEdT | A ATE FHshe A9 HuliR v
a5 A7Es A A A5 FAshs 9E g W

A2 ArgATA0] A&E 5471 2ol e A7kl
A7 o &8 U et ol 1d T SA R dTE 288

S ARONEH S AT W

mid ASkE =) R At 3008 o
JIAE G 1y

Hu

uld BEkE Sls] 5B A(ER) A5e A5uT
we)

A2 AYAFA] AZ0| g7t A o] F 259 B £
o 285t V89 IS ASUEE w1y

E-3. (N2l 2521

e A -2k p-2k
AT = 0.2905 3.49 .000
558 'AF 2 AREAL 1.1150 14.25 .000
55 A7273Ast A+ 0.3767 4.92 .000
5ol digt A3 ed+ 0.2735 2.79 .005
3= A7EE A 0.6785 8.06 .000
A7 o S8 1Y) 0.0625 3.14 .002
=i 47 0.3571 3.48 .001
AR TS 7) 0.1554 5.44 .000
AR B8 (e 2l9) 0.1114 -5.00 .000
#HEA F 984
23R -1,322.32
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FyAe] BAR Rol B FPAF V5l A9 5L FPHoR
2% v, SEASE AU A 8ol AN 7P el el
aA oz whga) okee s7lel tiek FolAl 170 Tieke Aeehs,
STEYR TR 49 & wefEgon Telgle] sk B
Atk oleldt HES ¥ ATANE FAH0R HNskn B8k o Yol

FET B ATt

R

=

2. $9E AREA 7848T

oA <E-3>9] FAI L 4] (6)= ol-&3ld /i &l ek MWTPES
Akt MWTP= i $49] 75 ¢ &9 F7H o2 7 dske Aol o
& H3rleA Helo] ThEe onlgith /N SAdd gk MWTP 8415
& <H-4>0l AAE] ek AE S0 gk MWTP $F83]9] -3k HEP
(delta method)S ©]8310] 4= ATH Greene, 2000). 3 t-gko 2 sta}
A, B &gl tigk MWTP HE2 ol 1%014 A1 o= frelaitt.

H-4, &8¢ MWTP £XZxt

H MWTP(4gH2) 2t 2
AT A= 260,851 3.58 0.000
B2 2AF 2 24 1,001,245 5.28 0.000
B 2 7ews d 338,257 3.86 0.000
5 gt ZATsAT 245,574 281 0.000
9 d7EE A4 609,265 443 0.000
A o5 &89l 1Y) 56,150 2,97 0.000
= 47 320,724 3.14 0.000
AN A2 1) 1,395 472 0.000

SHAES 12,0005 A2 Ao B 2ol vlg) 2,609992] 7}
A& FHEoR 7= A& HrRIAT olEA 12,00055] =2 7KE



e 545 1efd o], I3kl tsl =2 7S Foldhe A st
3 ) 47 AgEel Alolo] F8E £9E MiITHH H538Y] BAF 9
ARLEAL B A7EE A, 55 AFest A7, B0 tig A8
Aol £AE HrIesith

A2 AATA] o S8 Fs] SHAES A2 Aol A
&H 5718 9|9 oF A7 5ol SAA R SREE VIte] s
a2 7R 2 AR Hrksisith 53] A2 ANATA S FelA UiE H=
TP ofof] gk 7IAE oF 562 o HreIsitt Ad kel shkl
AR Al tisiMe 3 oF 149919 Al 7S THE A e®
7Fsiaith e =EA Tl thell A 3003 o]Ate|H 3,2079de] #elr|4A
77} AEshe AR Hrikith giAldeg B SErRES A AA|
wefe A AUATHE ol83le] S/l Aol o 2 /NS Hofdlhe
Ao Holth

ol/de] 71t Fell e vhFdt o A7t Sle] 5HAS] A7l &
S5 2ol 7R E Folditt YA, Ak 5w Al ther = #<]

ngk 72 Fefgith
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3. AUl BA44w

U

19
rlo

A2 ARATAL] Bl wheb] AR AYAFAS) Fe1%A 2

92 4 9ok el B oK) Aldeles A9 5 2 el el wisk

&7 Bole] 2712 348 Bast Aok ol 98l ¥ APlNE 371 Al
Z

LE <E-5>9F o] uEd

i)

o

H-5. ZAUY 371X] ALtz

M AlLz|2 1 Azl 2 AlHz|2 3
AT A= 12,0005F 12,000E% 12,0005%
5531 'AF B AR AL 2714 214 1L.5/0¥
55 A7ggst A 2709 g 714
Ho] gt AT AT 2714 714 714
9= d7gE A 2714 71 1L.5/M¥
ATA oF e 7iY) e N4 67114
=i 47 3009 300H 300H
AR G S 7) 10071 10071 10071

A2 AYATFAY] FEE 120008522 IPAA = A2 AT
A 1d, & 1208 F 2390 slEsle 871E B3t 7RsETka 7R3tk o]
/NES 7| AL 9 Fellr E88 = 9lom o S8Y)7kE AlQ)sta H
713F Bt 47 4] AFE FAskE AR Rt =i 3008S
DAL By Bz IS 98] MWTPL] 50%9) 5 Q1 aiet. <214

L 1007102 TAANA T BAGH) <F4>of AN E Fer|ed Hele

il

o

9) == 4 SEA|l= MY UIIISS HASE & AZAIE St =E=QUCH siX|2t UZ2ZAL 2=
0|0l 0f2] ME7IS0| =& A3t SEX|J 4T =Chs XX S sIN W2t CrzR 2yl HEH
NEHE =F A3 2 0EY|sY Hog £YY hols =& Antof e SHAXIEQAIMS Otz
BHISIR| 21 Ot 2A0l Mg FEIChe FollM ABigkg ol™sto] 2ty |ea Holg MAsIICT
1471 0|2 S Ui7| 2 (National Oceanic and Atmospheric Administration, 1994)0M = ZlaMS M2
OZHE U2 AZE WHFHO| JtsHo] ASEZ Mt olFe A #E Ho| QUCt. Cik Hiak
oI™sk= Aol tHellA == =Eto| op|=|of o] 1S H3lslo] SiRl= 20I9| 71A4S SHX| 21 Halg

M5t ARt



Aoke dl oM a7l Gl Aol whe e AR APATE 1d
W e A7E Flaiafet 25133t G-EErhe 7Rl 7ikele] mgE Aolw
B Q1 AE7I0E ikkelel Fey)eR ele Hrisler k. oled A2
& TEEAT2009)0] T SdeA A AR cfHERS A AL B
A el A82t Aot 5 <dd> B <E-5>F F83ie] AR 1, A
1o 2, Ade] e 39 dis el fels Abge drke 27t <62,

<E7>, <FE-gool] Ao} gk

o

A
il

H-6. AlLfZ|2 10f et ofeb7|sX HY

RS ALl 1 (tivnﬁg) A Eﬂgﬁé)‘_‘ﬂ
AATA = 12,00055 | 260,851 1.0 260,851
el 'Ak 2 AR ZAL 204 1,001,245 | 2/12 166,874
55 AFedas AT 2784 338,257 | 2/12 56,376
ol tigt gAlTEdT 2704 245574 | 2/12 40,929
@S A7 A4 2704 609,265 | 2/12 101,544
ATH o5 LD 9) 7=y 56,150 0 0
= A% 300 320,724 0.5 160,362
A A A A 7) 1007 1,395 1.0 139,500

A 926,437

-7, ALzl 20 gt atsty|s mel

B4 Azl 2 (m\gg) 753 E*Q;L%ﬁd)‘ﬁq
AATA = 12,00055 260,851 1.0 260,851
55 'AF 2 AFZAL 2744 1,001,245 | 2/12 166,874
E= A3 wAst A+ g 338,257 1/12 28,188
Eo gt AT edT g 245,574 1/12 20,465
@ d7EE A4 1714 609,265 /12 50,772
ATA 9F 8T ¥) Ky 52| 56,150 3/12 14,038
= 4 300 320,724 0.5 160,362
AAA I 7) 1004 1,395 1.0 139,500

B 841,049
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H-8. ALt2[2 30 et 2tety|&d HY

g ALz 3 (mgg HEx | " E‘Zﬁ_@)ﬁﬂ
AT = 12,00055 | 260,851 1.0 260,851
B3 AL 9 AR ZAL 1.570¢ 1,001,245 | 2/12 125,156
55 A7egist A+ 1I0€ 338,257 1/12 28,188
Bl tigt gATEAT 1I0€ 245,574 1/12 20,465
@S A7 A4 15714 609,265 1/12 76,158
AT T LIS 9) 67114 56,150 3/12 28,075
=7 Ay 300 320,724 0.5 160,362
AHANAE ] 7) 1007 1,395 1.0 139,500
A 838,754

gl ARAY AT 27 dRs= M7= 202013019 202137 3
AA o] ARty addd] ARAHATFAe] ed/Eed e 254do]
B2 BAA A d=33]s718%7H(2011)0] 2H g R&D ARiell o
&k ouEl g 2AL EFARAN 1l 2AG ] ARAPATAS] TeTH T
7] S 202183 78] 2045 3704] Bk Ao = A = Qlrk mebk 3}
712 Hes 2021458 204537F] 251371 wlilEskr] flelixde AP
2 25 U vid B8kl aliEgit). o2 F8E Alve] o Azt 28
=2 Hele <HE-9>of AAE] Utk A2 AYATA ARARI ] thit Fe}r)
&2 HlS 3 29 Ayl L 1, AlYel L 2, AlYel L 3¢ tidt & el
< 747} 9,264909], 8410219, 8,388 o= QL A 2013\ T
710 7R ATA(2008)2] AHEF Y ZAL URERZ] A5l A8t
5.5%9] ER1E-S 283 37 Alve]ed & He
341799, 3,102999, 3,004990 2 TEHr}h olite] AHE o]gaf

YA A2ARI] el wE FAe]e s dA F9E  3dth



=2
B e BaAE AR AT Az es dsks AAlE Hele
257} ofet FAieAtele dRldlx Bk PJrfﬂﬂgr% ‘1491‘1% = =R
ATk A2 YA Azl o2 WAskE Hele #erled A
A& ofrt. ol & Eof, dvt =7 Yol t‘“ﬁo}— =R A4
2 ] Alze} 733} Helo] gink S AT A(2009) 14 =
FA7 AzAKgel diel] o] HeE AF A E Al ofj4tke]

]
A w2l AH FgsAl oL FAA 249 %v’?ﬁéﬂ?‘%}%_oi gt ut
&

=
ot
ol
o
B
0k
[1u.
Wy

el AhFHol F 4 97| wiEelnh
EE‘J, @%011 SHAES A&7} g1 wliol dAlde]Hohs A2
= = iz ]~— ks o Ase 4 9lom, o= QI8 4% WTP7}
T} FHE 5 ok sRTE AERAF 34 AETEe] AR|A Hrlsiget
3 84S Jon, Y slduied A AR BAE e S HrRIE
S 7RI T(2009)2] HIEFS A AL AlEl9F dIES FAIE] S8l 44
-

T 549 5F S457 B2 9 5ol Qo] BUAE VsnA Ak
d 3| o]

o= dAjslek Fek
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B-9, d=Y 3N wo hZEN
oe|EA Hel(Hakel)

oA ALz 1 ALE|2 2 ALz 3

s SRY7HR| s HRYZER| s SRY7HR|
2021 37,057 24,147 33,642 21,921 33,550 21,861
2022 37,057 22,888 33,642 20,778 33,550 20,722
2023 37,057 21,695 33,642 19,695 33,550 19,641
2024 37,057 20,564 33,642 18,668 33,550 18,617
2025 37,057 19,492 33,642 17,695 33,550 17,647
2026 37,057 18,475 33,642 16,773 33,550 16,727
2027 37,057 17,512 33,642 15,898 33,550 15,855
2028 37,057 16,599 33,642 15,069 33,550 15,028
2029 37,057 15,734 33,642 14,284 33,550 14,245
2030 37,057 14914 33,642 13,539 33,550 13,502
2031 37,057 14,136 33,642 12,833 33,550 12,798
2032 37,057 13,399 33,642 12,164 33,550 12,131
2033 37,057 12,701 33,642 11,530 33,550 11,499
2034 37,057 12,039 33,642 10,929 33,550 10,899
2035 37,057 11,411 33,642 10,359 33,550 10,331
2036 37,057 10,816 33,642 9,819 33,550 9,792
2037 37,057 10,252 33,642 9,307 33,550 9,282
2038 37,057 9,718 33,642 8,822 33,550 8,798
2039 37,057 9,211 33,642 8,362 33,550 8,339
2040 37,057 8,731 33,642 7,926 33,550 7,905
2041 37,057 8,276 33,642 7,513 33,550 7,492
2042 37,057 7,844 33,642 7,121 33,550 7,102
2043 37,057 7,435 33,642 6,750 33,550 6,732
2044 37,057 7,048 33,642 6,398 33,550 6,381
2045 37,057 6,680 33,642 6,065 33,550 6,048
A 926,437 341,716 841,049 310,220 838,754 309,374
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