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Fig. 1 World population(10° persons, thick line) and crop production
(10" MT/year, thin line). (redraw from data by FADSTAT and
Japan Science and Technology Agency (2000) }
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Fig. 2 World population and fertilizer utilization. (redraw from FAOSTAT DATA)
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Fig. 3 Analogy between eutrophication and global warming.
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Fig. 4 Schematic diagram of oxygen budget. Q (m3/day)
: exchange flux, r (g/m3day): respiration rate, C(g/m3):
oxygen content in the box, C1(g/m3): oxygen content in
boundary.
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Fig. 5 (a)Seasonal variation in observed and
calculated DO with constant respiration rate.

(b) Map of observed and calculated DO.
(Repiration rate:constant, residence time:variate)
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Fig. 6 (a)Seasonal variation in observed and
calculated DO with constant respiration rate.
(b) Map of observed and calculated DO.
(Repiration rate:variate, residence time:variate)
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Fig. 7 The variation in respiration and residence time
in Ise Bay.

ZEMG, FENECIHRIRO B EDIREN E
WZEFI L CWAZ LB LTS, LIEA
ST, IS OBARYEDOHIRIZ L > THE
s bR T2 BICRET 5 2 L1137 <, JER
DEBEDHDA LIRWRY | BREFR(LOUE
IXREECTH D Z EATFHISHD,

SE MR

JRNIAS—RR (2003) : BRREFEIR - RS 58 &
DRFE—, aE X

Chapra S. C. (1997) : Surface water —quality modeling,
McGraw- Hill, 452-455.

European Commission (2002): Implementation of
Council Directive 91/676/EEC concerning the
protection of waters against pollution caused by
nitrates from agricultural sources. Synthesis from
year 2000 Member States reports. COM (2002)
407 final.

PR - BHET - 2L — (1996) : FHENED
pRJE & = AF 27 U —IER OFEAT) MFOMF
72 5, p235-244.

RIS - FHRET - ZHNES - hbiE— - &
H5FH - WAE (19972) : fEFRKEOHIL &
SRS, W& ZE 73, 31-40.

FRIREA - RHED - SHES - WARHE - I
— (1997b) : GHEEORFEE X L 7 nn 7
1 VAR, MEEZE 73, 33-30.

Fujiwara, T., T. Takahashi, A. Kasai, Y. Sugiyama, and
M. Kuno (2002): The role of circulation in the
development of hypoxia in Ise Bay. Estuarine,
Coastal and Shelf Science, 19-31, Vol.54.

Goolsby, D.A., and Battaglin, W.A.(2000): Nitrogen in
the Mississippi Basin--Estimating Sources and
Predicting Flux tothe Gulf of Mexico: U.S.
Geological Survey Fact Sheet 135-00, 6 p.

FRAET (20000 FRAffff B (PR 12 A0
21 k22 BI2HT-> T 5p.

BRETE (2005). % 6 WHREHMHIOTED J5. 14 p.

Menge (2004) Upwelling-driven nearshore hypoxia
signals ecosystem and oceanographic changes in
the northeast Pacific. Nature, 429: 749-754.

PEIETE (2005) @ R¥E LR — AR LR D
TEBRIBOR & B — . BRSTH R, B0

Nowlin, W. D., Jr., A. E. Jochens, R. O. Reid and S. F.
DiMarco  (1998a):  Texas-Louisiana  Shelf
Circulation and Transport Processes Study:
Synthesis Report. Volume I:Technical Report.
OCS Study MMS 98-0035. U. S. Dept of the



PHEH MBI O B AR BRI X 5 N B8 & RINZEORHE

Interior, Minerals Management Service, Gulf of
Mexico OCS Region, New Orleans, Louisiana,
p502.

Nowlin, W. D., Jr., A. E. Jochens, R. O. Reid and S. F.
DiMarco (1998b): Texas-Louisiana

Shelf Circulation and Transport Processes Study:
Synthesis Report. Volume II: Appendices. OCS
Study MMS 98-0036. U. S. Dept of the Interior,
MineralsManagement Service, Gulf of Mexico
OCS Region, New Orleans, Louisiana, p288.

FtEEEL (2002) @ PIBHBRIC U DMK DEA
L BWRFIKILOFEEH RIS, TR FAAL

UNEP (2004): ENV/DEV/758 UNEP/213.

Weeks, S.J., B. Currie, A. Bakun (2002) Satellite
imaging: Massive emissions of toxic gas in the
Atlantic. Nature, 415: 493-494.

Tetsuo Yanagi and Daisuke Ishii (2004): Open ocean
originated phosphorus and nitrogen in the Seto
Inland Sea  J.Oceanogr.Soc.Japan,  Vol.60,
1001-1005.



MBEBORIITE 55 4 5

Evaluation of the Contribution of Anthropogenic and Natural Components
in Eutrophication Problems

— For Proper Integrated Coastal Management —

Tetsuya Takahashi'

SUMMARY

The eutrophication problems represented by red tides and hypoxia are now widely spread in the

world’s aqua-systems. Eutrophication occurs as the result of overlap between human impacts and natural

phenomena. These age-old problems are unsolved and even spreading and worsening. Today,

eutrophication has become a global environmental problem comparable to global warming. The

difficulties of eutrophication problems can be distilled into two aspects. First is the anthropogenic aspect,

that eutrophication is closely related to food problems. Second is the unknown natural contribution to

eutrophication. This study is composed of two studies on the anthropogenic and natural effects on

eutrophication.

Keywords: water system, DO, eutrophication, natural environmental effect, anthropogenic environmental

effect, ICM

1. Anthropogenic effects on eutrophication:

The shift from organic to inorganic fertilizer
in the 19" and 20" centuries led to food
production being based on mineral resources and
air. Since then, large amounts of nitrogen and
phosphorus have been put into the soil as fertilizer
and flowed out toward the sea, causing global
eutrophication in aqua-systems such as under-
ground water, rivers, lakes, and semi-enclosed
seas. Although global eutrophication bears a
marked similarity to global warming, its signifi-
cance has been largely overlooked in comparison.

Among the countries pressed by the eutro-

phication problems, Japan is anomalous because
of its low food production. The USA, EU, and
China account for a large percentage of world
fertilizer use and excess fertilizer induces eutro-
phication problems. In Japan, domestic waste-
water is the dominant source of eutrophication,
which originates from imported food and fertilizer.
Differences between producing and consuming
countries lead to a gap in awareness and
countermeasures against global eutrophication.
Food producing countries are strengthening the
integrated control of water-systems, including
agriculture. In Japan, a decline in the ratio of food

self-support is frequently pointed out as a

*Nagasaki University
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Fig. 3 Analogy between eutrophication and global warming.

problem for food security, though discussion of

the global environmental aspects are lacking.

2. Effects of natural phenomena on eutro-
phication

Recent studies have pointed out the com-
parable contribution of natural phenomena to
eutrophication problems. Even in semi-enclosed
bays with a concentrated watershed population,
the natural effect is not negligible. This fact
complicates eutrophication control.

In this section, the natural component in
eutrophication problems (hypoxia) in semi-
enclosed bays in Japan is estimated using the box
—model analysis. The study fields are Ise, Osaka,
and Tokyo Bays. These are the three major bays

of Japan, which are similar in size, latitudinal

location, the existence of river discharge, and the
frequent occurrence of water pollution such as
hypoxia.

The dissolved oxygen concentration (DO) is
determined by respiration and water exchange
rates. The effect of water exchange is defined as
the natural component and evaluated by a simple
model based on the box-model analysis. The
calculated DO agrees well with the observed DO.
The results indicate that the oxygen decrease in
Ise Bay is induced mainly by change in the water
exchange rate, and that Ise Bay is highly
vulnerable and the bottom sediment is suggested
to be highly organic-polluted. The rapid recovery
of DO by the nitrogen and phosphorus reduction
policy cannot be expected, as it requires a
countermeasure for reducing the concentration of

organic matter in the sediment.
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Bt O THRE Y L O ER e L
DALMY | FATATREZRFRIE KRS LY
KEGEWERIBE LG Z LN TED, K
W CERIL SN 5 S HusEREE -« tEERRE
AT KETIVED b DHHEA RIS FRBR
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ks L O OBk 2 x5 & L CIT 9 A
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DFERGFONDRE S5 Z LIz k - T
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0 77 LAOBMBIZ AT 2O & D DIES 215
HIENTESD,

AT THO DO FEDN—A Lo T
WHDOIEKE (1996) (CL2EXFHFTHY ., B
B L REEEN A S AT A UCARERNICHE Z .
WEIGNT v AL L OMMfE N T o AL
LIZETIVEREES 5 2 LI2 L - CEREEAT
EEE U ROERAEHTEDH LV L DT
BD, ZOEZFEIGH LT FEIIE S LT,
REIGYRIEZR T > 72 KEFA - KE (2000)
BLO¥Sh (2003) 23, F7=. BHSEME KO
KEEBRIEIC S\ TR L7 KB Al
(2001) <Pt (2004) 72 EOSTRDZET &
b, ZH—EHOWFTIL, FRATEE) & B
At & OFAERIRZ LN L, BREREOREA
WCEBANRE I 2L —a ko THI
LTW5,
AWFFETIE, 2D DBETFRFZENHRIZ L
TE 1 EEidker v a2 igEL, AR
WEIR A 6t 5 & 9 5 S HUSERES « By 2T
LETNVEEEST D, RETMICBWT, H
AWFERA~TEN T D B IR O /K E 15 E
O L BAVMEF AR O L F LV HUISR
OFHGRIREEZ AR E LT, MAERHOS
SR DN EBRBR B R E BUR A E L |
ZOHNIFAETHT 5, S DI, WATD
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PRI 5, £S5 1XFA4HA0E GRP (2D
WTCELELDELEZLDOTHD,

F I AR TITR R &3 D KEGEDE .
PEER L OVEIE R -E D/ EITF
FhFKe6, £7. R8IIRLEBY THD, £
8 OF—XiFF (2003), # L (1999), K&
PEFERTR (2000) . AT - BEIR (1995) 72 &
EHEL LHEHMETH D,

COD JMAEIZDWTIEE 9 IIRLZEY
THY, 1995 FICBT HEERELTH, &
DF —Z [T FERIT (1999) | [k < A1 (1989)
foE (1990) 72 ENBHEE LR,

x5 FHHUEDOAOEL GRP HEE(E

FTANTOTF—=ZIHL, AFTELRY T
FRHAO b DICREST 2 Z L2 IR E Loz
B, 1995 Flz HEL L THWDL Z & &35,

42 Zab—ari—X

K ab—a LT RECEIEET
NELUCEEZITY, BRIBEIEE Q6) B
LUK Q7)) ITRLZ@EY TH Y . xS
DD B AHEA~TEA T 2 Bl K K& 5 B e

(COD) D#EZE L L GDP fx Rk
BELTERT D,

F 10 1FIab—a VKBTS
COD DHIERIZIG U TRE LA Tr— A%
RLTEHDTH D, BlZIE, Case05 1T A&

i T A (1,000 0) [GRP(1007 K V) 23T % COD DHIEERD 5%, 724> 51995
1 5,719 208,860
: e S R8 EERIKLEREOHEE
4 4’108 155:803 ERHAL (1995, FA)
5 7,960 318,599 Index | AJERPARLENRE | AAX i[5 PE | myT
6 2,957 105,606 1| Tk 24819 4637 12,598 689
; Z’ggg 222’82? 2 |EAEREYR LR 1115 0 0 0
9 7’843 86,718 3 |AOHAEELRE 3,231 0 0 0
10 25,920 13,523 4 iﬁﬁ%ggﬁ(%m 8.496 0 0 0
11 37,010 24,126 5 ifﬁg?%%ﬁm% 248 o 0 0
12 1,608 8,099 6 ﬂ%jg B o 6403 50332 3.905
13 2,287 9,790 e e
14 699 4378 &8t 37,909 11,040 62,930 4,594
a3 117,584 1,598,163

®6 XNRETHKELFBNE

x9 CODERERERE (L)

sk | AETERBPEH R | FEERPEH = Fa Pk
T T T | 5,382 6,200 12,002
Index AT B BT 2 13,048 3,849 16,897
1 COD (Chemical Oxygen Demand) 3 18,694 6,812 25,506
7 13,635 1,632 18,267
3 12,021 9.472 21,493
®7 EENE 6 8,971 3,140 12,111
- 7 12316 7,732 20,047
Index i LES g 26,572 2,577 29,149
1 EES 9 27.393 3841 32.034
2 |ELE 10 207,620 353 308,074
3 T T 296,455 809 297 264
BX 2 13,660 398 14,158
4 B - E 13 19,425 602 20,028
3 T - A E i 6,070 269 7,240
G Z ol &7 682,662 51,895 734,560
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ARECH D &V D T LT D,

#H5X LINDO System 0L #EL 7 =
27" 1 LINGO Version8.0 |2 X > TiT> 72,

43 FHEIERLER
(1) BR9BEE%K
H5BLORINIEZ AV IalL—va 0
FRIC L > CEH S - HAOBEEUE (GDP)
OB ERLIZLDOTHD, &7 —AD COD
HIFMEIZIG U CEOKERHER L T D00
D, Case00 Tlid GDP DL R RN 36%
LR FNEND S —ATHIE L. Case06

WCBWTIH 4.6% & WV D FERIZ A2 > 77, Case07,

T h T%HIRD 7 — A X ETARERR & 15
LT ENTE o lz, LIENR-T, AW
DY AT KET MIEWTIL, COD D AH
JATREERDY 6% THDH LWV H T ENHLIMNE
ot

Fo, K6 lXAAR, X7130E, $E, »

IR BRGSO GDP DO Z R L

777 ThDH, Thbhh, ARBLUE
£/ 7> GDP % COD i U T Em 2 7w
LTCWa2, FEBLOR VT IERHRIC X
LREBENHEVHLNT, EDOFr—RIZBW
ThdHdD—ED GDP KEEZFE-TNDHZ L
Bonbd, Thbb, FEBLOrITIZE
WL, BRENZREREZ 52728 LTH, &
e~ A T ARENTE A TR E W
IFER L IRl

(2) EEEEBRAR
AHFFEICRBTiE, COD i AEi% GDP &
KL I T DHFIE S LTERE LTS,
B2 1%, Case05 1% 1995 ED/KUEZ UL L
THRAHNT 5% EERT D &V ) BERT
BbH, T T, B S%HIT A ERT D —
F. BRSO K &EIZ COD HEHI AT
5 Z L EERET S0, AIFEOKEEL TES

£10 Y2alL—v3 s —2X

3,500,000

3,000,000

2,500,000

mil. US$

2,000,000

1,500,000

1,000,000

COD#HII =
7—* (19954F k)
Case00 0%
Case01 1%
Case02 2%
Case03 3%
Case04 4%
Case05 5%
Case06 6%
Case07 7%

[ Case00
W Case01
[0 Case02
[ Case03
W Case04
[ Case05
B Case06

5 GDP QO##% (HAFL)
& 11 BHIEAHE (GDP) DOt

(HH V)

A Case00 Case01 Case02 Case03

1997 | 1,691,148] 1,700,018] 1,700,843 1,700,946

1999 | 2,297,363] 2,236,676] 2,135,904] 2,032,891

2001 2,337,363| 2,247,494] 2,146,741 2,043,482

2003 2,358,243 2,261,762 2,160,750] 2,058,643

2005 | 2,414,133| 2,305,388] 2,203,336] 2,100,378

2007 2,702,254 2,583,306 2,479,790| 2,376,669

At | 13,800,504] 13,335,544 12,827,364 12,313,009

S 2,300,084 2,222,591| 2,137,894 2,052,168

Ej?zﬁyij}: 36.0% 30.7% 25.7% 20.6%

4 Case04 Case05 Case06 Case07

1997 1,701,094] 1,702,367 1,700,065

1999 | 1,928,126] 1,824,339 1,710,720

2001 1,938,717] 1,829,268 1,715,645

2003 1,953,878| 1,843,281 1,729,613

2005 | 1,995,613| 1,884,933] 1,771,216

2007 | 2,271,004] 2,160,814] 2,047,044

&k 11,789,332 11,245,002| 10,674,303

T | 1,964,889 1,874,167 1,779,051

]

s 15.5% 10.1¢9 4.6Y

R 5.5% 0.1% 6%
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X8 EE. FE. OLT7DREKRERS
b

\CEET D 7o OITT O FEERKE TG EB R
BELUTRIE Lz, RFKIEDENS, FE
BILZ 1T B AR & e Ge il ~ D B &
o TS, M8 IFwE, TEBLUr YT
DI A~TON T BRIEREILFEEZ R LD
DTHD, TXTOr—ATHEICRHT D
B0 RE L 2> TEY, COD B &
KRBT LT > TR VG ERNEF LT
WBZ EBRbNrD, —F, BE, ny Tz
WL, COD BB D B & & 4 ICBRERE
WSS D D, DFED | BREEHIK A
L T DI T, HED S O Az
LR BEMTbNA LW R E 7o T2,
F2 X9, K10, X 11 XERZh, wEE,
FE, 7T ~OREREIZOVWT, £hE
NoOr—AZ L ICERPHEEREZ R LB DT
H 5, FEEPEIE. WIS 7T 7 RRT
koo, EloEEEA NS, e
Nl — ADEMMIRIF A2 ER ST LD & L

& 12 CODRAEDHRE (Fh2)

F Case00 | Case01 | Case02 | Case03

1997 218 218 218 218
1999 218 218 218 218
2001 218 216 214 212
2003 218 216 214 212
2005 218 216 214 212
2007 218 216 214 212
&Et 1,309 1,301 1,292 1,283
DA 218 217 215 214
E,Zi/}j 0, 0, 0, 0,
s 0.00% 0.67% 1.33% 2.00%
A Case04 | Case05 | Case06 | Case07
1997 218 218 218
1999 218 218 218
2001 213 218 218
2003 209 207 210
2005 209 207 205
2007 209 207 205
&z 1278 1277 1275
D] 213 213 212
¥
T 2.399 2.509 2.65Y
R 39% 50% 65%
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TNWHZ ERb2rsd, EL, BEBLOR
T TR OBE BN r— A T LT
F725THY , GDP KEDK TN UTERE
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D —ATHIZFE—EDWE T — g
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MEHO COD HEHNE N &, Fio. BB
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& 2 ARE T AU MO MR X 0 b 4RO
PRMELAHERFT 5 Z L BHIHIA S Th DT
O, EERICTHEEERRE M T oIz LB X
5 d,

4) BEERERKEHFERWE D B AW ~DRE
Pl b OKETHEWE COD ORI &
% AKMBOKE~DREL, K Ialb—
a U OREREAV 32 TERLER v 7 2E
?w’;ofﬁi#é*&ﬁf%é
2T, AAMEIZIRT HIRERFFEIT Gamo

and Horlbe(] 983), Chen et al.(1995), Watanabe et
al.(1991), Tsunogai et al.(1993)72 &7~ 547 100
L L TRHEEToT, Ez, &N X
% & AARMGEOUEKSSHEIERIT 16 LD
BELdHh, BEETICZOFr—AZ250TH
AR L, £ 1BICERETRT,

13 ERERKK5SEMEO

BXBE~OER
WK HLIRE 1004F 164
KB~ | 0.013 mg/L | 0.002 mg/L

(5) BB ZRIT 5BRIRERAEEERHED
KEDORE

BTSN C HARNEOKE ~D B RE L=,
AKyIal—iaric wfﬁ%mﬁ®4%
&L TW T IR s A 45112 % (X
u)@*gmw%%%ﬁiﬁéomg%ﬁﬁ
fiOFEL, Ak, 32 TRLIER Y 7 A
ETNEAW BB OB TR 14 17 L
7Y ThHD (AARMEHEFSIN TS
£ (1985)), ZHOHDF—EZNLEETSH &
EILEOWERFIIN 41 FTHY, AU
a2 b—a URERND, BIBOKEIZE
LEBIIR 1SO@Y LD,
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LC, BARMEEFICE ., BREXIREE 2
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6%. 12 FFEHEOFLEHIHERITR K 2.6%. ZD

x14 BWLWLOHME

BE DY) GDP Al 3RIT 12 FER TR 4.6% &

IFERL ot (X 13),

AR I D EERHEAIL. FEICED
EBIOXISTZF T <, BREMEZ#E LT
EZ sk OfEE R /D L CHED BrE | BR
Fids K ORIA I BE 9~ 2 Mo A Mtk BR O ekl
HZONWTHRT D2 ETHD, ZOBE, #%
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An Analysis of the Impact of Land-based Water Pollutant Flowing into
the Sea of Japan and Optimal Allocation of Environmental Investment
among the Countries in the Sea of Japan Area

Katsuhiro SAKURAI"

SUMMARY

This study focuses on the Sea of Japan, a sea area located along the northeastern part of the Asian
continent. It is separated from the North Pacific Ocean by the Japanese Archipelago and Sakhalin. The
Sea of Japan area consists of Japan, DPR Korea, South Korea, China, and Far East Russia in Northeast
Asia. Cooperation among these countries is necessary to manage the ocean environment and attain
sustainable development in the region.

The purpose of this study is to present an optimal international investment model for the water
environment that takes into account, through dynamic simulation, the economic situations and
environmental influences of this area over a certain period of time. The system simulation model is
formulated by an objective function, which is defined as the maximizing of total GDP, the structure of
the environmental system, and the socio-economic system of target countries and regions in the coastal
areas of the Sea of Japan.

To determine environmental impact, the total amount of land-based water pollutant from human
activities in coastal areas of the Sea of Japan is estimated by the unit value method. The pollutant index
measure in this study is COD (Chemical Oxygen Demand). The total amount of COD inflow is derived
by multiplying the total amount of COD emission of socio-economic activity by the environmental
purification ratio.

Next, socio-economic activity is analyzed in the model from a regional economic perspective.
Human activities in the land area are divided into industrial and household activities, and it is assumed
that water pollutant is originated by two sectors of wastewater.

Industrial activity is classified into the 6 categories of agriculture, manufacturing industry,
construction industry, communication and transportation industry, commerce and service industry, and
others. It is assumed in this model that “others” emit no water pollutants. Household wastewater disposal
system is also classified into the following 6 types of treatment facilities: sewage system, rural
community sewage system, combined treatment septic tank, treatment septic tank, night soil septic tank,
and untreated domestic wastewater.

Next, an investment policy to reduce the land-based water pollutant from coastal areas into the Sea
of Japan is evaluated by a system simulation approach. It establishes several simulation cases, and the

running period is set from 1995 to 2007 in the calculation. For example, Case00 is assumed as the basic

*Research Fellow Ocean Policy Research Foundation
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case maximizing GDP of the target area in the last term with restriction of 0% reduction rate of COD
inflow based on 1995 data.

As a result of the simulation, a feasible solution is obtained, in which 6% maximum reduction rate
of COD inflow of the first period (1995 level) is achieved through the simulation term. It is concluded
that Case06 is the feasible and preferable solution from environmental and economic viewpoints in the
target area, which means the average amount of COD emission and economic development in the coastal
area of the Sea of Japan. It is also important for abatement of water pollutant to invest in environmental
policy and to promote technologies through industrial and economic development. Furthermore,
countries and regions around the Sea of Japan area have to cooperate for integrated ocean management
in various activities, such as the efficient investment for industrial abatement of water pollutant and for
the regional economy. This study shows that quantitative analysis is important and gives useful

information for future perspectives and policy evaluation.

Key words: the sea of Japan, impact of land-based water pollutant, optimal allocation of environmental

investment, COD dynamic simulation
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Science and Politics in the International Whaling Regulation:
Toward a Revision of Japanese Whaling Diplomacy

Ayako Okubo’

SUMMARY

In the mid-1990’s, IWC formally adopted an outcome of scientific assessment, the revised
management procedure (RMP), which had been recommended by a consensus of scientists of the
Scientific Committee of IWC, for situations where scientific uncertainty and value-conflict are
unavoidable. Nevertheless, disputes over resumption of commercial whaling continued during the
negotiations at the most recent meeting of the International Whaling Commission (IWC). RMP is a
calculation procedure of catch limits for commercial whaling that can avoid serious increases in the
extinction risk of whale stocks. This article analyses the development process of RMP and identifies
characteristics of the scientific assessment that provides a useful basis for international consensus
building. It then considers what implications are derived from those characteristics for current utilization
of science in IWC. Furthermore, with the aim of testing widespread discourses and assumptions related
to whaling issues and establishing a ground for elaborating pragmatic policy options, the appropriateness
of Japanese whaling diplomacy is examined in light of the long-cherished target of the Japanese
government, i.e., the resumption of commercial whaling. Lastly, this article suggests possible options for
Japanese whaling diplomacy in the near future. Policy agendas for each option are also discussed.

Key words: science and politics, whaling, Japanese diplomacy, resource management, IWC

"Ocean Policy Research Foundation
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Building an Integrated Container Network and Policy
in Northeast Asia

— An Anlysis of Current East Asian Reginal Ferry Network —

Han, Jong-Khil*

SUMMARY

This paper focuses on development and integration of the East Asian regional ferry network.
Presently, the East Asian economies are moving to integration. An integrated transportation network is
the base of economic integration. A ferry system currently connects the three East Asian countries with
transportation for passenger and cargo. Thus, in this paper, we analyze 1) the present condition of the
ferry network, 2) how to identify problems and priorities for the opening of new ferry routes by shipping
companies, 3) how to react to the current development of the regional ferry network for Osaka Port.

Major findings of this research are as follows. Firstly, the barriers to opening anew China-Korea
ferry route are, 1) procurement of a suitable vessel, 2) flexibility in the Chinese CIQ service, 3) speedy
work on the ferry terminal, 4) development of a transportation network between the terminal and
hinterland. Secondly, barriers to opening a new Japan-Korea ferry route are, 1) volume movement of
cargo and passengers, 2) convenience of multimodal transportation, 3) flexibility in the CIQ service, 4) a
connecting transportation network to the hinterland.

Thus, we propose the following policy measures for Osaka Port, 1) add more flexibility in the CIQ
service, 2) develop and redesign the transportation network that connects to the hinterland, 3) enrich the

multimodal transportation system, 4) up-grade space and facilities for passengers.

Key words: East Asia, ferry,integration, opening of new ferry routes, barriers.
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