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Abstract

Since the Northern Sea Route (NSR) was formally open to the outer world in 1991, many
countries have shown their interests on their possible use of NSR as an alternative com-
mercial route for cargo transportation. However no regular transit flows have not been
established yet exploiting the shortest distance connecting the Far East and the West
Europe. This is mainly due to the lack of information needed to determine the economic
advantages of using the NSR over other existing routes. This paper is to provide some
fundamental economic and logistics information needed to see whether it will make sense
to use NSR and to attemp to build an ice class merchant ship at this points from the Korean
national point of view. Potential cargo flows are studied to find out a few promising products
for transporting via NSR from the northern Russia and the neighboring countries to Korea.
Besides economic efficiencies, some important aspects of relevant risks, service quality and

relating issues needed for guaranteeing a stable logistics system are also discussed.
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SEviet &8 dFo = ws A Bofgl B3s 82 (NSR: Northern Sea Route, ©]3} NSRZ
X9 &8 i F 74 gurd Azl Aok st @A) B2 580y, TEF I, B2
she] 5ol e, dotst s Ao R Hol AAAol lerz AZo] uiFA R YriE Asjo)
A2, 2 @ Adle 59718 dhoE BolME APAe) AAT AANH I BN AF3
AE2dHe =98 @vhe Bo 334 ZAsoln. A& AfE Ydutgoz &S 93as &)
A AF] JBE WHET & 5 AT, FAY YL B3 26 DAL 2T Y= B2
T 7Y 7 A¥A 4ol B F Aok o] AFE T 9AAM FHR Ajoln) =,
obZ NSRoll Wi 444, ZAH Aue s 24207 Aol BA FA, o] 2o} 7t5A 3} o] 3
2o] FAE AP Ay ddel B AAAA EAE § NE Me/19 BASNRGE Fo Y
TACIZ Bt A7 AAYE veiste] JAAA S UBok she A 4 EAlats Aol
ol A= FHHAUTE A Aot o]o] NSR Fwie] MAIFEQ ), Avch, Y&, R 29¢jo], B
@E Fol NSRY| ZAte] AL 22 A& 71E olfE o}F 53] B ¢ THu|L A
ol itt. NSR& A+ A%+ Mada FEAY, T2 AAdx 2o AR (99 327} gz
30-60%4 = Zagdrhs A& 71Q8 Zelth ol B olHL e 2t IR B9
ol HA 2P AL F 48 AE FAE B oa] HA R g UUY] @ Ro]
. b2 o] 327t 1991d 79 1Y ‘NSRojAM 9] s & 918 2 (Regulations for Navigation on
the Seaways of the Northern Sea Route)e] M ¥ 9} 7 T Aoz o8 AA o /e AHoju}

19873 109 1 FA 23] FAF 471 oYW 728237} Kola ¥H=9) tiEF NSR 879
Murmamsko| 4] ‘NSRS Hste] Aoz 23g H3lo FA'2 wE oz HAL 3 oY=
NSRe] & g F9 F7159 T2F A7 357 A=A oj2ig =89 242 NSR
of qi& FAA A 97 21PN INSROP(International North Sea Route Programme)o] 24
=2, 19933 oz & 2 AJo}e] CNIIMF (Central Marine Research and Design Institute), 1 E ] o]
9] FNI (Fridjof Nansen Institute), 9 ¥ ] Shipping and Ocean Foundation of Japano| FZo] & o
NSRell that AAHA FAH A7 ZAE 3257 A»sdey. T2utxLe] G o)L A3 AR
E ool 22 Y WYL B A3sted d7® ol w42 NSRY 24 tigte] 2413 YA &
vt o 2 v olop 3Tk FREAAT. Al BejA A olEAE A HLoF NS v}
o} hFEE AAd= NSRS FAZH 2 st st 28 9AE B8 U Zoloh

olg g AlM Aot ARE A= FY, T B FAstE WY S 53] NSRY 4
#& HAEskE & A3 NSR A Ao 718 wrgo g gtz glchd). 199736l 7k 487) ¢ NSR %
9 &7t Aol ALEHAeH, 53] o]5 F Yenisey 7o} A 9] Igarkad}t Bering 813 o) Providenya

Ho

1) R. Vartnov, A. Roginko, and V. Kossolov (1999), The Russian Security Policy 1945-96, p.53.

2) A. Granberg (1993), International Economic Cooperation Along the North Sea Route, in Hening
Simonsen (ed): Proceedings from the North Sea Route Expert Meeting, 13-14 October 1992
(Lysaker, The Fridtjof Nansen Institut), pp. 153-166.

3) Y. Ivanov, A. Ushakov, and A. Yakoblev (1998), Russian Administration, p. 22.
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o ¥ g7E 4% AW ST Aok

Aaobe] ZA Wl e WAl 24 1920d0) 712¢ FH8] A% Kara Sea ¥ ¥F
R gAlsh Ma® B dold BE S AL Utk 19209 Tish SR B Sgel e
"o yol AASTHE HolNE MLeT, T8 I Aok g2l HAo AR FAF Yol AT 4
B9l Ex ool 719 fUrke AL e Holth Wb A FolokwE A HAMY ol WRTHE
NSRel FAH TEALl 0 7127 Aol doky ¥ 4 Yok wekA ol s1He) A
Bdel dal 27F ASH AQolN F WS A7E FAskE Aol FOE F29 A/AT A

olag A ARe T 2 W Setesl NSRol 28 /1% ZAHE ST Selsh IAT B
o FHA NSRS AAAE W7l HE RS A7l 8@ Yolakx ¥ + vk BEAMN FE3
ARE AN obHe TR AAY FAARZ 2 @ NSRY 3 - @714 A4S HBY
gth. 21YlE #7387 NSRol 4714 4ol glowl, £¢ FAgoel Fad F2ddl 9ol 9
o olei@ 7H5AS Teshel of A7E NSR 120 t2t Yed 7ZARE ATHTL A4 ¥
Mo Tgstel AAY ool Talslokd 247t ol® RAAv} B R ATl Wtk By of
A7 91N FEARGE Y AerIgel 37 AAY R AN de YL AT Y
4 a0z Yasd NSR A% 214¢ 28 4% 228 AA4¢ 98 712 A8 2 © 744
o2 pAsior ¥ 240 FAU/NE AAHLA HGch TF Feluetld dA 4Y4H AzE
NESE Rol AAHOD Byl ALV Y AYFHL AZBUR ofw Hgo] Y ol
W) 727 48Y AAsN? Sz FAE @A) NSRY) 88 553 A44 Pa9 4AL EY2
cheol Mgkeh.

ot

2. 836l 829 38 58 BN

AR #Aokel ol NSRS #d3 A% 4 Ak AFo] FAY & A= YT Bzae FA
3 oog 27 Aok AEHOT EEY GHE BTIAL oY F24 PRl Aol Fd 27}
Zo| =Yshs] oMol = NSR# ¥ AL gAoke] AA AANN F2

%3

@ #2e AAs Uk
A3l NSRS 58 B 44 749 2AAe) AlAl wste] m2E AA AA e o2 1980dW F
W7bA) F23 Z7h6hd NSR A9je] 177 @A A8 FolEo) 1996 7|E 22 NSR Ao
o 7%l #E A 2] 1% AEe] BASTE LAY ok olEY Yol HAote FUAE F9
11%E AAsz oo, B3 2 Aok £l 22%7} NSRE Eahed o] R0l Qx, A FEY 7
STHE BW 44 8% 7zel A o4l o] Aele] AFH ol gtk NSRS vz ol Ao} &
F 4w G4 Rol T,

Aalokel A5k AU F 7HE WS BEE AASE WA kA R MHE NSR GAROE wg
# A2 SH HYoT £EAT Wl ofF skau Afd 3 PHOoE NSRS ¥

Soll 93 BEL unjg AYo|th @A NSR £49) 22 Igarkag §¢ 549 Dudinka
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4) Y. Ivanov, A.P. Ushakove, and AN. Yakovlev (1998), Current Uses of the Northern Sea Route,
INSROP Working Paper no. 96, pp. 23-24.
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T &) FFE olF L ow, Jyte] BFER Aulgol g2l Yakutia 2] <)
T HUIL FEY F2Y #4522 NSRo] €497 Utk ¥ 19 2 E 20= o3 NSRS
2 d9d F2 Aok

a2 2 Alo} NSRe] A FA= Northern Sea Route Administration’s & A]o} &% % (Ministry
of Transport of Russian Federation)4t3}2] ‘SMT (Service of Marine Transport) 5 7}3o|t}. 37
o ¥ 2fKAY AWPHDe 4% % Bel: Murmansk Shipping Company (Murmansk),
Northern Shipping Company (Arkhangelsk), Arctic Shipping Company (Tiksi), Far Eastern
Shipping Company (Vladivostok), Primorsk Shipping Company (Nahodka) 59 @& &-3]A}E 0]

oA N

29T YUck NSRS ANRIHE B2 49 Ulccbreaken) B S 88 AR Lfoltt DL AT
garol s esAEe] 9osT st
E 1. NSRg E3 82 35 (1935-1970)
a s 1935 1940 1950 1960 1963 1965 1970
58 58 (HE) 246 289 503 1013 1390 1600 2,400
A7 s A2 93 93 122 128 130 135 145
E 2. NSRE £3 32 52 (1945-1995)
1945 1960] 1970| 1980| 1987 1990] 1991| 1992| 1993| 1994 1995
NSR7}A] ¢}
) 2% | 714 349.1| 1563 [2279.9 [2243.6 |2490.4 |2261.6 |1806.9 |1413.6 | 795.3 | 829.3
&)
Az | 639 1881 932 [1418.9 |1808.1 |1355.1 [1193.8 | 974.4 | 768.9| 573.5 | 576.8
z=x9 | 75| 161 631] 861[11355(1135.3 [1067.8 | 8345 | 644.7| 221.8| 2525
NSR= 2§
[}
E*j iﬁi 116.2 | 1134 | 392.7 |1292.3 |1684.7| 1556 |1450.7 |1272.2 | 728.5| 710.3| 766.0
EF EDH
N JJ | 54| 88| 3107| s086| 3586 1362| 1700| 169.7| 953| 183| 108
T%(ﬁat) Bl 171.1| 412 683.6| 980.6 |1590.7 [1212.8 | 7455 | 456.1| 520.3 | 636.0| 655.5
o O
sz 51.3| 412 616.9| 888.1|1080.9| 1201 | 743.6 | 450.8 | 517.3 | 578.9| 606.0
29 | 1198 of 66.7| 925|5008| 11.8] 19| 53| 30| 57.1| 495
NSR A+
oy ox 0 ol o1 0 1| 1151 1762 | 202.3| 2086 | 140.2| 100.2
A | 444.1| 962.5 |2980.1 |4951.4 |6578.6 |5510.5 |4804.0 |3909.2 |2966.3 |2300.1 |2361.8
5) AP. Ushakov, YM. Ivanov, N.A. Isakov, Y.M. Batskikh, and T. Armstrong (1991), A Historical

Instruction, In The Northern Sea Route Project: Pilot Studies Report (W. Ostreng and A.

Jorgensen-Dahl, Eds.) Fridtjof Nansen Institute, Norway

6) Alexander Granberg (1995), Significance of the NSR for Regional Development in Arctic Areas of

Russia, INSROP Working Paper No. 19-1995, II. 01. 1, p. 14 ; Soyuzmorniiproekt data.
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A A3A At 2R Sol e $AE BRel HUTHE Fol BN o« BA 4RE F 3
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A el W P HE 4 ol A2 L Held Y3 YAz FA3NI AFAEH
o] & 3h}s} NSRS €43 252 3% F271 443 Uvke Holth oA 58T A 245
A% AFE AFZ ANPolaT ¥ & YAT AR A% Yamald t&td AdE 2E: A A7
Z Hdog 3A4EE MurmanskZ 2 E Franz Joseph Land2 243 9A dUF IAFX o) 22
2 o $20,000 ZEE BT Uk ol AFZ Ao o} F&rbsAlslel A@H ] gloiAM U
o TA 3 AL AFZ o3 73Tk AFI}T YAT NSRS T3 7154 UE £ ©E ARl
g2 JYE Aotk o]z F NSRe ZF2 dwtez tjd A3 AHg3l= Kapitan Khlebnikove &

4 296 B2 oW BF AYUGE FALE ol T Sl AFZ Agol? NSRel B3] s
NE i Ade A9ET O BE &% Fzo @ $7t 279 Aotk ASHE Murmansk

it

w1} Franz Joseph LandZ 3#3sl: kA3 Bering 3 ¥ 9] Providenya 3Hg &3t 337l5A
7] ¢ NSRe} d¢he we} Asjste AFZ AFo] Eso Sloh

HZo NSRS 5% 318 38 SA 3t E 29 O9 10A 22T & YXol EF FTF
19870 F 650%HE 0 2 19459] ok 14.8u), 196011 9] 6.8¥ 0] BatAM Huo £3 g 7128y
o a8y 1 F AHx 3E 580 FAstE FAYS ¢ & Atk AxNFoE 1991dold =id
15-30% AEZE 88 550 7448 AL ¢ £ e, 19959 FA F7i=AT7E 19963 thA] 1.6¥
0E AL g 7taso dAAe BFE 27 197090 o)A FF:o 8 7AaHe JYth

o

30

olel e 3H2 580 F%E thal Aot T BE 5§, Aol £29 %8 58, 197, o
A7) JRolA 713 $28 Aol Bk NSR A% A4 HE 5502 Urol ¥4 4 A
o] golME olsh 2 NSRS 5¢ 289l 38 ¥ $F AW 2481, of ol $evbh @A
of #w FAAZRE +UHL Ik & 5L BHY F NSR 882 AY 4% H82 £33 8
274 @t

a
=
o
=
K2

T 2AE, 3734, AT (2000), A4 IE2 MY FFF IF, WAz A3 A A 37, A 33, pp.
5-19.
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537 A& NSRo| thdt #8t3 zA 2 A4l AL ko] B ¢ IR AX{HT o Yo
dejAor stk A Aol AAI AFH o2 MFo| N&Hojok ks HE AAET Utk

Lt 2jAlotel & B2 58

HZo ZA 93 NSRS 53 glAlol &9 Hd A2 19909 1,201,000E 01 1 ¥
3 204 BE AAY dxp gasts FAd ded ole FARTE Aot F &4 A3} &
4 AL A% AR X7 E3so] ALY Aol AP A HHYE £ Aok A
NSRS £3 gAote] 714 228 £2F £ )2 Norilske) 3 2 35 7t3dd S 58 AIE

E 4 Y& ol FZ DudinkaE F3l %=1 itk 53] Norilske] 3& H o3 A&
NSR AA ¢4 o 40%E AA e 71 Aud &S 3t dedl, oX22RH AYAF 9
£2 o d o 25 wE @& Axojth 1 L F% +& FEOZ Igarkad} TiksiZ2HEH 9 E3)
F£2& & F Atk ol wd F 70-750E AEE AAST e NSRS F3 A 2 F 7t
2 HRES RAFT Y ESolth I FFol HASNAY A AY¥E HAcH 59
19963 9] T Ajo} & o] 74 E R Igarkast Tiksi2 R E 9| B &0 A9 FHHIA7 wFolz
3 ABEE Aok

ZAlote] A4 NSRS 5& £942 20 vls] & 2E& AA3A £t Yok 1980t S0
19879712 o] 3 8Y AL Yamal vt 9] 7k2 /S A FAvjo] £91.& Hd1eg & 5
e, AZ P22 HE go|Zalel Uz JR 2 RH T4 9] F7HE § F Ut o
28 vpo]malel Aujel 4902 19880 oF 430,000E L2 JTE 718357 Uk 11 o]F thA] £33

4 e
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AU Fdo] 19949 19959 oAl EE 22 thAl Yamal ¥E o] 7k e A3t AA st 1994
ARE olAAYE 7k g BHl 3 solZ el o] FIAHUY]) W Eolch 53] 199G xR
P53 AFdolM HFd A f3tet FEE0 NSR §8 #U97IE ste] 7129 £9 F3< 3,000
Eold NSRS 5% & F9ol 57,000822 A Z7371% syt

olBF 71EY FAREAN A% £ o $ue}st NSRE A&se A 23 2% A 9
Alobe] 7Hg AMAHA & F5A EAU IS Fol AU FUAFoR AHFY AS ol
NSRe} E5-& T3] $uetz s43c AS A4 € + dch o o8 Bd2 B} A3
HAlo B T F7hE9] SFAHLRY FEFF Y £4E 33, $UIL o) AY FrtER
FE Fdsts F2 32 da 49 B F FHAHA ZES Welok & Aol

th. NSR 3% A &g 58

NSRe} #4o] FAHo2 BAUL A7 AsiAE NSRS F3tod IS FUAY, BhHF A
9 B0 A9} NFHA QS Fefste AL G20 s ok ot ol g gre s o
BEZE AT BS Fol2 23 2L shrt EE ALEE 7129 FERT FAFHOE o]FHo] g
e Aol ¥u e EFo BHAA dPEojof g} oby FEH AUFH APl AUe Y2 B
AZ old g AL vl @ 5o G WF gdFsA UE F Uz ¥+ Ak

Aot P2 E 19903d) o] F Fu 4ol vlE FA Efol hF olYo] FAFI}E N2
%S WA A Aol 71T AYGARE BE3 A 32 e4E Bl Y F8 YAz 4
BE F Atk ole F2 Aoke sl FE7} gejo) vlal FAsA At sSEAN R 5

o1, ol2 A& HAote] A TIA YAAME HE FoT oW Yoty FU £4M Tt NSR
Afshe FA £4¢ o 438 gtk olH @ WAbo] 1991 NSR 74 ol NSRE 743
=A 3HE BF] FFL F7HUD Aol wtFHo Utk o]2 A Aol 9 EPolY 7
WEEo] YAl 19939 FuU) 24 o] Fo] 67.2% AP WA FA £52 240.2%7 Z7H5g
T, FA &5l FoRE 259%0A T £U £ HANE HA HE £ 625%F HANL, &
Ae olole] 745%8 AAYD AE T F ATY. olAY A Ho2¥E FhF o] T
Fhel A % S F5 FIRE YA HATIAE A L$E FIE HAED 2
ol 9l AER 9T 2 BA d92 FI FU £49 dHEE FIY fABYN 5L A2 5
ATk BE olejdt ol Yol BFET o}F gAole] AW AAT @ HFAG 7 A
4 #A 2 HEE A% FAAE S AR TR AY FASL AL vie I FASY) WEe A
HHeg F%3 Aol

NSRE Zfstes 24 52 A& Aol FE319] M Q3te] 19893 ¥ E ATt A
A 22t 77 B AU 19943 RHE Tl At A8 Holx Utk 53 ol g FAF
Ol HTHE 939} HFFo] ob2 NSRS 318 $422 A4dE AL s 22 AE Aol
d37] E<dH ol oby NSRel Wit FH7t #5337 53] NSRS $%9 vl¢ BHE s 37

30

Horle we

8) M. Tamvakis, A. Granberg, and E. Gold (1999), Economy and Commercial Viability, in The Challenges
of the Northern Sea Route, W. @streng Ed., INSROP Working Paper no. 167-1999, p. 230.
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g 2olgt & F Utk ol o|f2 HAE 7#A3Hd NSR Zf FA 50] 19963 FFLE
2¥ Rotterdam7tx] & 29 i AUS #olch. EE o]2@ NSR A A4 &5 oJdE 7
237t AT AEAE HE F2U AL BF Aot A& JAEAAE oFF FEI FAA
ojdol e BEolth

o}z & YAY NSR 7% FA £5& A% 133 318 550 2AHA 43 o8] ¥ 44
e 73 AT NSR 7iwold ul2 of NSR A% FA &4 B3l ¥ APS Eo11A sh=
o jul7t & Rojth AR ol@ g NSR ZF FA &5 A3 AGHo| L FHHLE A
THo $& #olth

NSRE ZAf3ts A 59 7HsAE =3 959 JGEE A4 NSR 318 5859 49 #
2L AASL ke AL A & itk ol 7 28 Adige €8 v FeE vA
L& Y FE AN, B AN AAY S AATTE AFLAA, FHAA Y FAE

& 2
Z3to] NSRAHOZHE S 318 40 AW B4 & UE 718 Ego] ofv] shasle} = AL
ojnlgch. o8 So] Ado] HAM Y3} Ao 9|7 Muto] @ Latvian Shipping Company] 24 &
5 % glon, T4 19939 2Aots MAE S| §3 BA1Q) ASS(Arctic Shipping Service)7t § 48 =
9 Mute TP §ZHMES BE5ho] Arkhangelsk2 e NSRe) ol2) 202 Athe 229 A #)
£ 542 995 9= AL T 5 Ao AT 9T Hdute] dBtre £4E GIHT U

o o]F 1832 £&¢& A% Féolvh £ IgarkaZ¥H A E, DudinkaZ% 8 &< S
Dudinka, TiksiS A2 A& £4& T2 At 19959 o F o] BF 221,902 53}
AL olF 139,000E2 AAZoIen ol AAl AAIE 52 62% E3t= EZFoIUT

4
ofr

2l. NSR 3% #4 sl= 58

AEHoZ NSRS A P22 4322 st A 78 F7¢ ol 28 Z/E A% &L
Qe Bal A GEe] AT S W E A L & R0 YR} A SU
23 Alo]E NSRS A#3td g 8@ 7129 Sl = $3+8 AHste AU Al 39%4
2% 4 glom, YR 239 Y27 Dutch Harbor Alo}e] Azl 7129 shisl 2318 Al43
AR AE 60%4 B2Y & Atk BAE obH7x WL Y ue) I TEY P 212
SIAWIE 716H APo R wuigtel o @ AelH ojFel G4 AFHOE Mol HA @& vhe
el Uk 22} ol s AT ol AL el 7lest AW A 71¢e] 2, NSR 34 8% 729
Mde 371502 58 A9 NSRe| wl$ FAAol 2 sleAgel FuAe 2 AAST Aok

&

fr | e

() F5AdezY 47 32
NSRe] e Auzolsl AAH AQ AL £F AAlokel £2 7158 BEE U Y 7hA
ol ATHT B & STk olad AN ALY FANS AT A %E 5502 NSRe) 32

9) V. Mikhailichenko (1992), The Northern Sea Route and the Applicable Regulations for Navigating
along Its Course, Presented at the Conference on Opening the Northern Sea Route, Trondheim,
Norway, Sept. 2-4.
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# 3. NSR Af &2 Hzle} 7|= &2 AH2letel xto| (&%) Nautical Mile)

A= NSR 7 & A= 71E 23 AR A= zto] (%)
Hamburg to Dutch Harbor 4,200 10,400 60
Hamburg to Vancouver 6,635 8,741 : 24
Hamburg to Yokohama 6,920 11,430 39
Oslo to Yokohama 7,146 12,013 41
London to Yokohama 7,323 11,655 37

EES Y% 2 AANE 358 A AA A9E BF9 552 o BAE do) WQ
o, olgF YoF EFe 55L& TEY F de MY A¥A e A8E UN9 Maritime
Transport Study®] AEZHE A& 4 Utk o] ARE A MAES 3379 Ngez Yyo] 38
< BAE AW 7Y F329 A8+ 19909 23 AFolth o]F UNejA o] Agel 2
stled AR £ E4o] B¢ AU =YL YT {0 Y ARE 399 AxE 7
AT F, 1990'd A8 198739 318 55 ZAZ TUE Aotk o] AF 23HH FA] AMA
& 50| % 3,330-3,4009 THE JhalY o] & APoz Hol NSRS 48 7H5Ael o
= 21 TE HEQ AoZ FAHY 4 gtk F, NSRS SaxT dE 228 349
ol (F¥, &, okxloh) HA o] AAT, A9gHo 2 NSRY A2F o|ye ]%? AL
Z ZAZ Qe 229 FAgo] 1 ke Aot ol A AA 3}E & 0.6%9) w] x|
FEUH, 19873 FA7F NSRS o] &8 3H8 5F0] o 659PELR °—=V~} 4 HAddd
A 22 EF) A&V R AGY AS Aol 2K AL Sof BE FAA
NSRe| & - 2713 vjgg 88 588 23 338 £&= oy s
o @ BHLZ FAYs Aok Aol F B3 A% 4y IR
A 2 5ol ddl da £48) Be Aotk B Aok YA
HW 73 Kara Sea9} Barents Sead] 459} 712, Yamal #Ix ¢
AAE 5 A& Aolth Y AFNME (ol FA M&31AATH NSR 2
PG, LNG9| F%olgte Zlo] A9 £Haic) oju] 28 7+ 28 AFRH Wy
AAE T3 Aot txgt ARE FYsT AW7] GFolth 2 FEAFY HASE
g Alote] 7haoh Afro] E ¥ rHe S LEUAE, 7129 3E BFAA ol F iy kA
o] w0l I3 AFHo ke FE AHA & st Uot ofF FAHeE FFAYY IFIHEC]
Aot} Tk A Yot Hf E AY T m2AE FAHOE Foex] ¥ Uk £F I
A9 dFAME NSRS AR & EFold v=A a7t o2& 2192 New Siberian Sea
S NSRY BE57E gaizte e AR doh o] A w=A zesiol & Y Sl £3hA G
Aol thd &7 29 FAZE Ak vinA g YHAS 22 e BIFe AL 30 §7
Lo dAHME T A4 vhgo] ok F HAAE 5 A7l WEolnh ol HolM RFYINEL FAAAL
g 4qfu, LPG, LNGE NSR| 4 & 53 48 Aot ol Adol e FEAGAAME
o Azte o7t gast Rejch
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233 3 Z(Northern Sea Route) 212 2 AN F9 el ¢ d¢ 11

HAA7EA 71& FoAZ 23 F2E T MFYH A FEAYG Alole] F2 3HEE BE Ao
g XIS MY Ageary FEANG2 38 ZFL Y AT A ARl AufH o
gy ¥ 4 dsu 2 WES AFAE, A4, Hg, Fol, TE, § 7%, A E, ANE FU A
o7 dgiA gtk §H F2 YL, &3, FF 59 TIAEE] MFEAGLE Bo] FEHA
I ygoegE A5, MAAE, BA], AVAE & FE 5 5 JHO. 53 S35
AAZOZRE MAY W £ EFEL FT LUAF FAIEE AH YUY 5
Mol o AFSo|th wetA ol d AFS] £4 HAZE NSR FHo2 d&stes A2 3
o] kA Aztet FAE o718 & Utk whEkA fElvebe] GRelAM A S AR
AzstE AL 18T A¢E FEAGAMY £& AFHOE HAM MY Aoz RE
o 2% Y FFE FoAM kg e Ao FHFHY Holth

¥ 49 1Y 3102 1996\ @Al # Aotz NSRo|u 2ES] A 378 8839 FFA
23 FQ2 T2 2 F2TE 2% F3 dth o] ARE #Al gAlolsl NSR Fui4 LP

& 739 NSRE& 53t 318 42 37|t dF g8 29| 1E

EYIF7HES) FFE B £ UL HAFT Utk Sold AR L ol
2o e 322 (ferrous metal)s}t Bl 87 AA ST AckE Holoh o
2 F£Zo] B8 Vet AS F A it F5ol oL & F Uk

¢

e
m%mﬁ”
o & {r T o= o
PORCY G )

|o
-\»

1513

|

*INH{HJR

flo
o

o

2

oﬁ

E 4. WES| odotn} NSRS E38 2{Alojo| ofAlop X|of $=&-1996'4

3E AAA T3

3E AA g7 FEF (V) =3 A9 F&%F (HE)
wEF 4=t 3334.7 3549 3463.8
Estonia 299.9 China 2413.4
Latvia 2629.7 Taiwan 886.0
Lithuania 405.2 South Korea 141.5
Japan 22.9
F5A49 9 1591.4

2 Ao} 1720.5
Malaysia 562.2
St. Petersburg 922.9 Singapore 343.1
Murmansk 765.2 Thailand 334.9
Kaliningrad 32.4 Philippines 229.9
Indonesia 83.1
Laos 0.3
=3 2 5055.2 = % 5055.2

10) T.R. Ramsland (1999), Cargo Analysis, Northwest Europe-The Far East & Canadian US Coast-NW
Europe, INSROP Working Paper no. 145-1999.

11) N. Isakov, A. Yakovlev, A. Nikulin, G. Serebryansky, and T. Patrakove (1999), Potential Cargo
Flows Analysis and Economic Evaluation for the Simulation Study, INSROP Working Paper no.
139-1999.
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12 IAHSEAAT A13A A1Z

Chemicals  Other
- W Fertilisers
Fertilisers
43.0% B Paper
Ferrous metals! ’ [J Ferrous metals
54.6% 0 Chemicals
l Other

J8 3. dEs| dotat NSRE §# 2{Alotel ofAlo} X|H =& Z=-1996'3

AFEe AE HAck £2 5 F M F5%0 E 5 3 Sz £230 AS Fokee
FAl gtk o1E Eof 19919 119 FHEE, =
Z7h #A7F A&E Agolnh ollg WA 4ol F - @r1Hoz AP MY ol YIS
NSRE Z#she F5R2E Nt £48 2% AT £+ FAGL F LT-L9MNE Y2 35
g 4 ok

iyl
tlo
-
©
o
3
rk
%)
=3
=
r2
i
lo
¥
e
i
32
rr
oK
fa
o
B2
2
i)
rEL
ND*

qem JA F @rjFoR

$%<& NSRS ZAfses 28 Aslsld 28 & Y& AAYE 45
T Qo

olv] NSRS §% 2Alote] 713 & & F5 B4 49 ZA¢E 35 A9e2 rjd 1.3-1.74
RE VMR e AANYEE 22 e AL dFHI U, HAlol: AFHoE MANA 7 A
Hatdo] ded Y2 deid glon TR 40%0]4d0] EAY £02 o|RoA Utk T2 EA)
2 AEAh FFA Yoz Karelina Republic, Arkhangelsk Oblast, Komi Republic £& & 4
o, o] AYEE X3l Yenisey-Angara, Southern Yakut, Irkusk oblastS =] 22E oju] NSR
A vhd AN TE o] EA 2 AYAYo)l £EHT JF ol MEHOoZ NSRS £9 38 58
o} ¢ 20%E AL Ut

AB7HA =28 NSRS /& F5AH229] £3 AAYL L5 Fatd AF£9 A9 3 sl
o L.7-1.99 g, vig e A& o 0.76WTE, A9 Z9E o L3-1LTHINE 5 ojg o} 4y ntE
Axe & AAFHS ANASZ Qi J8yY oA F - dr|HoRE 7‘]‘4'7‘]73] S$AHA A
EH8UT st dA7tA] NSRS 58 &80 22 239 AL Ad 19908928 o] o
EFL2UTE Aol FEo BAY gtk gt 71N EF o5 B} As1H Ao
E A F Jde FEIFHE T F Ut

30

rz*.
ol

(@ Aokl Mok 7k ABE Bo 4
sAe s FEAGe] FHE FA 4T
=8 3% 73 FEHA 88 so0

FHOZ Wgse} Yt Mfsh hxe

Iﬁﬂ@ HHCo 2 NSRS 53 3E8 389 #AAHE
HAl NSRS MEA Q3 1 F3 BA gajo} Ze 3

59 £2 YL T 4 92 Rolth 2y ok of
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12) Ibid.
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2 SEUEE £FE FEAQY FNol/|ETE AR F7HEY Aol ¥ F Ao 2
o 74 o] Ao AW FZ Mol AYtASNAE FAF Fole I7HH FHo] obd MY AF

F Ao A AAMALE =k T Aotk AfHY AFe o A9 His 7tL, 53] 5dE F
Aoz 7RE YA AYE FE UGS R HAlote] 7tA A R FEol A FHE F7 AAY
oA Y Y Yol TR dEd, 3T k¥ ARAT A B HNFYH IF7HEC] YAl
o dAAse 7tA L HF Y Z2AESS AYPHL Utk F FA EFE =3AY Kara Seast
Barents Sea?] 4|#-9} 7}29] w4 FAHFE oF 600 ESE BY glow, ojFe] /Ed ¢ ud
o) oF 300 TE Ao A FAY zkT 97, ol wid 208 HES LNG &8 £33}t 559
BHE Axe £2 FAFL A2 F A GG FRoIthI.

weba o] @7 7|E FHLE oAy ¢ $-Auelst NSRE 58 NSR 8354
Ae4Y-F5829 AYolate F& Yoy, @A AFH AAYS ZEE
2@t Kara Sead sl & Add A4 fxAoly 7kx Svbdwtg Azs
Aot B o] A% E AA Aol dost Aprtx du] g 7 AP Ao} A A FH]
sojof & 31 Zo] g Fu|7} AAFojof Fity, =3 F2 2t A2t @ Ob Gulfe] X2 &5
AT ZA(EA 18m, 48 A= Im)7l eng E57 vad 22 ux]dE AHR-ste] Ob Gulfg
®mAL7LE Zol fasity &3 ok 2 Aute] 739+ Novyy Portoll A up2 HdFHo| 715 3HA
o AA AL BHANA FRY AAE 2 Mupg o] &3lrldle FEZL Utk Y P FP2E B
™ Kara Sea®l ¢+ @A 4% 37t 7t5 8 NSRY #U% sl 77holw, A7A oF 200 ©]
2} 15,000dwt7H o] 3HEMo] M2 £80F Kara Seadl F7AL X AoE E732 Fig
A&s grh olA@ Aol YLFP KX 7k AAY F2 ALHo E F Ytk

o] Ao $a}ete] AF7t A Aoy, NPGY LNG 7t2A S AZed §48 3¢ £ 2
glalol 32T A% 292 vl Agol Bol U FH H-2A AA ok Aok EAY Aol
ot Ak Z7jo) Ayt AZE 9% & FAHLE NB3A HAG of A1) HA AA ) we} 3}
B Fgo B3l € A4S, fyAtel wis FAgYo] kg Zlo] mustHTie: U AR FYY
Auke EAF7IE D3] o8 g otk ARl FFY FAe PN d2e S4& 7
Fate AIEAL oY £E Q7] g Fojth. oM E Kara Seag 53 M 7t SvbE 9% A
22 ol AAHE VHT Y= FEAGHA AAso e AW ABAEH FARA] BRLA
< 4 ¢ gz & 5 St

ZAjolel AL B3 stAY A{e £322 deHts golZal Hulg Fio 3 s,
NSRY &l &< 53 529 $A4se Aol 207 F713 22 Yamal jix 9] 7FAE /HEeA €
Rzt ste FAIS WA FAI At ol 53] Aoty AAALTE T8 AA +29] FI A
< Ze3gy B £ dEd, od dalMEe Aol stand EH3AQ Gazpromd HAF0 2=
o) GAHol g, HAe #Alote] AA AAM 2 A Rl ALHGE AAE ®ol Ak Aot
o] HA7tAE Ao AA Y &u7}t vl F23H7] WEA eAlote] BArEA wjFFLS AlA UH

13) N. Isakov, G. Serebryansky, A. Parfenov, T. Patrakova, and N. Sadofieva (1997), Regioan! Port
Devlopment Along the NSR. INSROP Working Paper n. 89-1997.
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A ARG 98 RAT, Th2e] AT Avlo] YANE HAlolrt Fhs Avlo) F28 BE
S 9t ol & S0} 19949 A9 AM GNP 82%7F 7 AW A AA cvlgon], ¥
£ BAAobt aue Folch old HAM BA UL It Yamal wxel 713 sha A

A2 @ NSRE 58 34739 848 71542 3 - @1802E 4 12¥ 29 g Aot

of. BjAlo} T4 rjzEelel falalel £ 49 #E 58

of A9 FHAL F e v VIR AN E AR Aol 2 F Y I
FH $UE 23S FUT A 1D SE didol dstd dEs BE Rl olE Astd
< 10 T Aol R Ao 3 LESH A F/HES WAPSE £39 3E EE0 UF £42
A=A e FEAN =302 82 B 7HA N1EE A L8 o 3E F5o Ui
e 22 2 VA VIELR 874 e ES H 2 A N AE, B4 (82 2 UR), 35
B4 2 B2y Y 2F§Fo2 d&sto Bt

oled g 3t AF9 WAL gt 22 J1ELE HASNAY AAE, A2 108 7 d A
o A Fo] FES F7I3L U sE ¥ e 3T AudtE A NSRe A
A #&E e FARU: #EY EF & Ae HEE TA}E ol FRI] PRt
=& Aot AY HEE Tt A gelM AFE vk AE M, LPG, LNG 5o] tiado]l € & 9l
AAE o} F713 LA oldl e FAA AHe] gl Afolnl, olo] hF THMH 4T M54
e @AAAE FEAY F7HERTGE MFYH F7EEC WA o ¥7] gEolh ol ¥ WAgN B
FA RED 38 25 FEE AA ARRRE RE F9o] Ftss FEZRE FE R
T8 Aot MK AN FEI GFH EFL AT E AdA F HA FoR H2
Yol wid 1Y FE o] 2L F&3th =& NSRY 7150, g ohno2 Hol thg 3Kt
Sl 29 FAY R EFAN2EE BRADNM AT A Mn Ay FAEOE F5ut 328
L2 JdHE 3Eo] gttt /1S AU E3e) A, AEsE HAF P Sol &
THE 32 old MM NSRS €8¢ % U IE8E HHA o4 Rolth mAIFoz MHutg
g 59 Aol oz NSRY Ad 874 wie] shgAe] JuHoz 2L 388 oz &
T 3E2 dSdte] Holth oj2d HE Ar1HoZ fyMe Ax sigeld, FulrlE Fo] wA
ol € A= Aoz € F2% 247t @ Zolth

E 5 Aol R F U HAE, kEgoje), HESH AQ EPFIe d2EYol, gEHN
oh, 2lFotole] g F2 &Y 38 EF dst] 2 E
o & T3 ol A7t daiME ¢
Z, 7Y F5 F HMNENEY H 2 A F
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14) #7993 (2001), £¥7FY DB, (3 F9H R Mul 2~ KOTIS, http://www.kotis.net)E& Eti 2
AdE AE. 19919 195E 20019 5971x)9 A8 E EUE 97, 9= 2L 71508 3
Rojny FEW 7]F2 SITC (Standard International Trade Classification : EEZHEAEHF) 2
. o, Aot 19929 % E, 183 g Folol, ol AEel, BtEuW ol 1995 RE o] RBE o} &
A,
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%38 32 (Northern Sea Route) & % 44 £xe egAe] ¢ 47 15
I 5. f2uatel gAlof FH RE =7t 29 F2 &Y (1991-2000)
vyt 52/4|&4 ¥ = 5% (B) | 391,0009)
1| 54 4 537171 78,588 979,007
F2 | 2 | ANIIARASG 771 65,398 412,923
2 3 | AEE 1A 2 ASAR APRA 17,731 291,279
f 1| Fo], 9x % 9= 516,691 424,131
BRI R 425,192 85,487
3| 3473 160,003 174,218
1 | 71el =54 6,060,699 2,265,728
| FE 2 | EEFARNT 70,517 427,326
= 3 | 22 HAEA g2 FEAF 63,114 201,139
A 1| Mg, MeAE 2 3323 2,755,262 401,225
T zq [ 2 | 2ae 9w 2 gy 44,214 774,485
3 | B/, 45, ASE € #4FAFTE 40,582 109,862
1| A%, dfAF 2 3EAF 2,190,137 342,998
F& | 2 | 229 (E5¥H A) 493,376 405,440
2 3| 718 HEAE 2 ZAE 254,670 441,534
o 1393 11,405,723 2,795,032
£ | 2 | HAF, HAAF 2 BHEF 5,089,088 884,529
3 | wAFS 1,118,060 2,178,640
1 | AZAARAS 717 5,520 217,621
Al 52| 2| 302 5877 4,353 59,060
i 3 | =a2d (REFYY ) 3,077 2,774
Y 1 | A/AL A&, AEAF 22,673 102,815
b | FH [ 2| A R A 7,624 3,800
3 | 23 ¢ YFAE 840 772
1| 228 B9AHA 42 17 AF 5,549 16,790
Al sz |2| =2 39 33 5,519 35,023
= 3 | AR ¥ I dolzE 2,235 1,967
i 1| 3454 34 2 F& 228 246,036 33,145
o | T | 2| FE H 43,928 4,604
3| 4 % FAvEE 24,500 2,646
1 | A771A %2 7171 3,758 7,014
a | FF |2 | =2 7Y A% 1,899 11,933
E 3 | B4 ¥ 52717 1,659 13,270
vl 1| 9= 89,415 10,898
Hl zq 2| 29 2 24 nzs 25,123 2,657
31347 6,396 2,032
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16 IASHFEAAT A13d A1

287 5ol 328 59 F2UL L 4 Atk Y 49E o] NYozREe £ F2 F AP F
e F59 3 2 3, A% AE, 2A (B2 2 UP), T4 24 2 22esle) ol F26 el
AEWE Bk AN 29 W FoIB RolFT Utk E9 o WS AE 18 FYU0l
B H2e) WHE T B L 5 oW, o5 B H2o] £90] ZrATL B2 9 2
o 100HES YT Y& AL & + Atk T TS HAA U AT AT FAE 0P8
A @, AEAV 2 FuokE £40149 FWo] 2Tt AL ¥ & Uk olHF HES
TG AR AR AE B (22 % UR), 54 2 L 229 W 49 B2 AW
Mg E8 NSRS Afstd £9% + & 428 48 WAo2 ALY & AL Rolth

[o2

-i)

o

Jo

3. 8556l =29 AN A HIHANY

FAEE NSRO| A AAALL & 30A & & gle AAY $28 4A A 2o 92 A
€ 71 2R 438 dEde FHA Aok v Aees FEAGL ARET A
€ (dE 9 Y29 2373 nst U] FREF Ato]9 7-1317‘::-) 71&9 —’F°ﬂ£ 238 AR3e A
o o 35% @A € 7 AoE &S €S F Uk o1 olH L 1Y 5167 dFog A A
gl F3 Aok 22y ol @ AH o]FE FE3] 8L AHMMET 1§ BE3e }E 550
TFHHLZ Bl Hojol @t} o] o] FRE BLY & Yt AE F2 dFo] FEI EAY A

ESYLAEY (U9 M)

e

1991 1982 1993 1994 1995 1996 1997 1998 1999 2000

a8 4. 2{Alo} £ ITIZRES F2 EF £ & (1991-2000)

15) Ibid.

16) N.D. Mulheim (1996), The Northern Sea Route: Its Development and Evolving State of Operations
in the 1990s, CRREL Report no. 96-3, p. 4.

—140—



5338 g2 (Northern Sea Route) W& ¢ 4 F2o etdAel #d d+ 17

Equidistant area from "
London via Panama and ) Equidistant area from

London via Suez and
the Northem Sea Route the Nocthem Sea Route

1% 5. NSR ZR#=ze} J|=2 &2

o] 717 o] o] 22 VLA 3= XS 2T ojof Bk FL AAIET Yt AR
g A3} B33 F2 RE 5F FHAM FE Aol FH AFGH FFAY, Al
3 23 Seluel Alelo] 3tE Sgolgte FHAAM K7 stEd g AR 4L T
HAZ A4 THE FAHLE st F3HEQ 550 4Y AR AF3 wgch 1Y 35 9
AAH Ao dsiME oy A F ke Fol AuiHA Aot ol o FrI7F A3 Ue
B2 AEe £E53 BEHAA o FAd] o] oA olel @ NSR ARG ofd wisjA wt=EA =
Slalol & EFAIZEA etgdel daA =oja 2xa

geto] 2 NSRe| ZAAAH LS Ale dF o2 AT &3 v & Hitolth AR &9 EHF &
gulgo] ol gAY} &% EF v Aol e AL AGs E o FE3I] E5F & 3ok
Z, g7 AR 7158 JF AZI(HAZ TE-108 Ao NSRS & @ A9 (BE o A%E
19 6170] AlAXete= AAY o2 7HA Bol YA FEE FIT HES &
BRAE ¥E F UARL E F Atk AS7A FH2 49H 492 UAAAT §3
e 2813 AYPe o FEoM XY FOZ NSRS 5sld g A¢ F23 0 7
2E AHgste AeuE BAAR g6 £82 d 7 e AR ¢9HA Uk dF o] 1995d o
2] Ship and Ocean Foundationol| 4] NSR| A2 def 2 s dutg 28 7beAd & A+

rir mln

17) Thid,, p. 2.
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A% Ay ggafo] 2)3HIS) 2 Fstuto A 2ol Kerkenes7tA] 3U7He] #3513 AL X F3o
28do] ARt ojnf AEE Aute] o] §2 KandalakshaQltl F2bel o2 388 APL st AR
Aol S AUA T Bering s Kernenes7}2) 9] 3,140 nautical milesE &3]3t 7]7to] 13Ul
thoo] A9 AUt oA A8 Aol glol FHE ALAS A9l 1095 A YA Jk
< J0E I gk EE ¥ ul A olFo] dute) Az P EE o AT £ e RS
otith §4 Ate SFHI g2 E 6199 E£F{AM B & ARl TG D3 o8 stx &
o vg R 2 Ads 3 glo] BASE S FAA LS ¥PsT Uk 53] NSRE
g 4 Falvt olHE Adole APH Mu2g BE HE R BYPuS T BUAY oA
EAAsE v go] e F JAoE 44 F Uk

:4

o

E 6. MY 20|82 74

Ay A A 239 o) g, Muztriazu), dut vYE 5
(2 4) (Mduto] 233tA FHele A8 =+ vlE)
ZHH Anj Adu], FA44], F8F/Y], ALFy], )|, dubdy) 5.
(F 2A3v8) (Muto] 233=o FAglol =& vl L)
=] 3t=H], 3], d8Y, SEHE, FAE, deHdE T L3y, L4 ] 5
(A5u18) (duhe gRetEd =& ug)
~————  Coastal Route "GREENLAND

——— -  Mid Route
=« —  Transit Route
Over-the Pole Route

FINLAND

M
o St. Petersbu -
Ot

urmansk

o

Nautical Mites
0
T I —
Kilometers

a2 6. NSRe| oig{ &=

18) H. Yamaguchi (1996), Experimental Voyage through the Northern Sea Route, Northern Sea Route:
Furture and Perspective, The Proceedings of INSROP Symposium Tokyo '95, Ship and Ocean
Foundation, Tokyo.

19) #8lY (1999), #4242, vg AL, pp 223-225.
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233 82 (Northern Sea Route) 1% 2 AW FAY 4ol 28 47 19

Rl

7h M HHY 242 JIE Al

HA7AAE NSRS Zfdte FEA9H ARdAS 29 494 =271 A HA 42 dA=R 4
Ao A 23E T ARE EUE Aol B BAY 48 FHse Aol Brhed %ol
. olv] AFRKol NSRS st #de BHUEE Wi & e A AW FA7} ob3 Yot
AA @71 HEolnt. oA T AAART} Qe FRAM JHIALR HAG BHE AR B¥E T
A = d=d o] F § AEE 1996 43 H Monte Carlo SimulationS A}-& 3] 7t && AAd
M2 ke & 717 R &% uigS AR AUt 20, ol So] AAE Aol o3 3}y
71Zvol B3l 7 d Al71dlE 71EY o8 F2E o8 7F¢9 Aol glo] FAH £Yoz F st
£ Rol & 23 ol 7hsditts 28< W A& ol NSRS dAH NF 71Hogx € & 9
= Murmansk2 %€ Bering sl @7tx9] 83 717+o] 150 AWd 50059 SimulationZ & Hz)
8 2 A¢ 84 F o 1490] Zn MF L UehllE ESHATL ¥1.2d Fxd A2 AMH 3l
th o]E9 ol g 23 FAFAE o tE 4¥E THAME 4P ANl e Ao B F 3
o, olEe] ZAR AHER vl g g 7MY T AY Y YHE Hol =29 YL Ot
Yoz N ss7t oE e PHolh o5 APHTE A ¥ AN ZHe) A7t INSROP
sl 1996 FAHAEH, o 7HH A EHAME 20,0008 44 40,0008 R} G
2 2Fsobst BRI TS £FE 202 /AT o5 AR AN ULAZ &
FHEd &3 g2 &) A7t GEHE olHoR FF AL /EY FAZ FRE B st
T ARG 29 9 el 52 AL Aol Haunh. T2t gllA 47 vk e 1Y FA|
ol vj¢ £ Aoz AN d2g FEe] £ Y £YO2E o] FFAI oy L Ao=
Ueht AZ3 ¢AA7F(NPV: Net Present Value)o] A4t At Talo] 44 Fo] 71&9
oz g3tg ZAfete dutEt o e Ao Aol HAYTh

ux

L. 7HAA ZEIA 49 ojo|

of JMHA AN EHEC duisE v bR RoIL T 4 Atk

A2, A4 E S 7129 29 02 NSR 928 984T 4% U &%
A eguls B7E 58 29 #99 452 /dE & Aoe Rel
9% NSRe| 7184 ZAl4olth 1802 84 B ¥RA4L 27T Ax
A oln] BE 49 FAHET BES F3Eo] U F28 B2 A9E BP0l /129
23 A% #2ud o AA40l JE F0YL AR Yoh2),

A, 22y 27] FANEAN TSR SUAHe SEAT AT 2] dEd AUH B2

Fd

20) N.D. Mulherin, D.T. Eppler, T.O. Proshutinsky, A.Yu. Proshutinsky, L.D. Farmer, and O.P. Smith
(1996), Development and Results of a NSR Transit Model, CRREL Report, no. 96-5.

21) T.R. Ramsland and S. Hedels (1996), The NSR Transit Study (Part IV): The Economics of the
NSR. A Feasiblity Study of the Northern Sea Route as an Alternative to the International
Shipping Market, INSROP Working Paper, no. 59-1996.

22) B. Bruchan (1995), The Potential of the NSR for a Regular Cargo Service, INSROP Working
Paper, no. 15-1995.
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HEz ug 7AHoE 248 P8 JYol gloW o BHANS RUNY FWUY YU £3
ol oJPTHE BAE 2T Atk = b TH Lo YUOE L Y BYNLL 5 £ Yok A
EHQ ML £9uE 3 BYuLo] AXsE ¥FL U FL RoZ WIE AT NSRY
A¥E BYuIgol g BE ROE A4S Utk O o}y NSRS HalE 98 REAZIY 4
Eol AN BRYHOT o) FAHA %L YoiH AAZ NSRS A#3td FHHOZ 348 54

& T A% LYus eule) ok AE WL AAVA ABY /EL ALY & A= YWt
YAt ol AR el NRAM ol wet AYRY o] AHHT YIW, YutHoz ¥
@AHE NSR 312 918 BY £20 oW 7170 HYAES BE XS 27 JAgM. 14y
A HYHASS AANe] HE $E3 NSR 18 9% Bue) A% 240 Ae glomzs A
AY HYE L HYS B B LS AHAA AT 3l AMolnh Al BAR NSRuY Aal
2 Finlande] NSR 839125 Canada®) CanArtic?® 8 $3]Ate] NSR 9 28 Alal7} Qo os
sabe] AR HRZ 2AEA 2T Uk o @b EEE RS NSRS B4 e nymge
Uk AFRYRHE hS B FFo] @ FolAE Aol of ARt F BARALE = IS
A9k Hf-PAtel9] NSR 249 493 429 7b5Aol ths) olAlole] B MALSO] Ao BAL
23 1A % Aoz INSROP ZAL 2z M AT, B2y 19974 ol F opxlo} el & ¢ 3
AbEol A2 Sl AFE3, NSRo| thg <147 AHeo] REo=2 NSR &8 A9 3astr ¢7 gl
E Aotk o= B@ T4 B4 FADL ¥ & A= RYHLo PANE Bo o AAFa
ZA Yol 4o ge Iniaz Aok

AR, SR wAAge) 202 AU Axe] =& Sxulg @ %
. ol Fsist DA Qo] BARE TH S FZ2 HUAM T4 SHANAE ¥A Rk F9
dolch. AWAHS HY5YL S5 oo AAZIEH 2 Lel Ao 28] GBo, Tg
2289 A7 B Trke] Hof Hu|E Fukaly] BEo] AZE ¥ 7] SALo] vj$ 2 Wolrh,
G ol @ AuTe] Al 7152 FANEE FAHT BAFE MLE Uu FHAME AN F
2|4 729 9elo] M7 Yok

rir
<

23) V.A. Musin (1998), Marine Insurance for the Northern Sea Route, INSROP Working Paper, no.
98-1998.

24) E. Gold, J.A. Cantello, and P.L. Wright (1999), Shipping and Marine Insurance on the Northern
Sea Route: Conclusions 1993-1998, INSROP Working Paper no. 124-1999.

25) M. Niini (1996), Experiences of Three Years of Oil Transportation in the Russian Arctic with a
Western Fleet, in Northern Sea Route; Future and Perspective, The Proceedings of INSROP
Symposium Tokyo '95, Ship and Ocean Foundation, Tokyo.

26) 2 E}9} A A CanArctic Shipping Incs.&= 639 HWAAE &8 .

27) E. Gold, J.A. Cantello, and P.L. Wright (1999), Shipping and Marine Insurance on the Northern
Sea Route: Conclusions 1993-1998, INSROP Working Paper no. 124-1999, pp. 11-16.
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vz} 839 Tl XS 153 ubol] o} Al &tk 37 %W Ad(Port Icebreaker)e] 432 & Hzt
st B4 123 9] 37 HWAo] osAT, A AT FP4H 3y JIEE BFHIAL e ook
olgl g M Mu B YA FAZ st F71A HEF BF At} GAHEE Aol A
€ ANFER o2 mefe) $1718 thAs7] ) 19959 ‘@Alok A4 A A Y(Programme of
the Russian Merchant Fleet Revival)g A% ©]Z 3 718 AY< Fund of the Russian
Merchant Fleet Revival'S wl#E sl £ E4 914,900 2] 7639 M2 Mutg Az37Z AL}
Qo) AYL M FAATRE oi FFo2 A AFo] FAE Aehel Utk 19998 = &
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553 Hxuk $3lo] tEd Aol
ole| g AW AT FAY AL FYHOE A4kl FeiH Y AFA7F HAT AU BHA
Azolgle] AEHoZ AYAN A= ZPS 22 U< Finland T o2 X222 A
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28) M. Tamvaski, A. Granberg, and E. Gold (1999), Economy and Commercial Viability, in The
Challeges of the Northen Sea Route: Interplay between Natural and Societal Factors, W. Ostreng
Ed., INSROP Working Paper, no. 167-1999, p. 225.
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E 7. 2{Alotel MM HE (19974 1)

5 ¥ B A% 3 F & £ (1,0008)
ULA, A A 12 16 159.2
A 5 o]3} - -
6-10 d 8 61.6
11-17 @ 8 97.6
16-20 d - -
20 3 o]A} - R
UL, AA 145 9 92 744.4
Ay 5 o3} 9 31.7
6-10 24 106.8
11-15 12 133.6
16-20 d 25 306.1
20 3 oA 22 166.2
L1, A 194 42 295.1
A 5 oj3} - -
6-10 6 25.6
11-15 d 2 0.5
1620 8 92
20 3 o)A} 26 177
A A 152 d 150 1198.7
A%E 51 o3} 9 31.7
6-10 38 194
11-15 22 231.7
16-20 33 398.1
20 | o]A 48 343.2

& 27 HEF nE=AE s} ojA"Ech 2o ohuzl NSRY g o] a2 s|wst @A 873l
W uE $oF e 229 4AE 23 Uk 3@ FANHA §F sbsAel de AN
Az Aol 8 24 A AAY YSolPe T TAE FI UE AT HHE + Ao

ZA 209 A E e gEHQ T Bk Aoz JA FY FALE WX FHol H
Z5o AE 33 AFZ Hute] AZXE FAdT YE A2 geiA Aok ARE FEF A7
=3 A AUzE 98 AR Ho AAFTA dRA A 25299 ZFl 310
A 7ol A Aeie Utk Bopol & Aojth dlF EW UL Sumimoto FFH ¥ °l
v] Finland®] Fortum Oil & GasZ % E 2002 A% «1F 02 106,0008 #52 AYR/FZHE F 3
F3 ol Ax Fo oni29), n|2ulAl FFH AF AAAA AFZ AL PrincessHALZ R E

A 10%HE ool Y F3} AF2Y ¥

& &5 wol 4A Ax Fol YTk, Ak AE
ob FAHOT AFZ Hutelu AN FF

Ao Y= Aeoltt. ol e A48E EhE 9

29) Finland breaks ice with Japanese orders, Lloyds List Maritime Asia, Nov. 2000, p. 35.

30) A A, HA2, ARF (2000), A A FFEIH HFY FHHF A F F, AFZAEIA A 37A 3
%, pp. 5-19.
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248 @ AFE 29 NSR 42 BLoE o 728 LYW U BRALYOEA NSR 3
27h 2 9¥4E BHY 5

(1) Mul= §3 ByolA 9 NSRe 449
Az sFe gaAAge] ¥ dE ABde ABAAM M HulL ’ﬂfﬂH A FALE v e
7ol gith. ol 2 FAHLE RE JIA9 Aol AFHE A HFHI e ol RAelA
o 719739 S FAHEFZZI(TQM: Total Quality Management)«b]a}_,_ FEJx @t & 8D
Eolyd avae F3 FA49 A9 AFE FHo LA 89 A AL R ¥ES
GESE FYY FF AASS dASR HEXAE @ AL 29F Zoitk. oA LA HFE2
Y &4 $¢ AAEGE £33 AL AAY EF A2DH BYAA drAEAS st BF
ol Atk Aol o]d FHellA AFH 71U FHuE2 A3 F2E J1FlU A o HeAY
7NES ohdE FEY ok gl HA e *1'3]"-4 T8H F2 90 FRAAL AE Aotk
A EFAN2DA Bl B NSRo| e B840l BF 59 gAY #37 9%2 vl
AA S 47 ¢ F Uk SAFEY GFeNAME e THuRY BEQ PA viEo] WA H F
2% F UL, WA FAZ2 3E T3 FE3e Pl gl o SHIE 3E wigs PAA

[+

H)l

;

2 FFANE O FAE F oW o] P HEA @ Aotk ofF NSRE 222 g FFAL
P2 old HlM EFALYEY A, AAA, #HAH & BRI E #5F Hol wol 3. ¢
A $YE ETFSA otlote] & EJALES NSRo tidt Z83 FARE 223 YA &k o2
8l AFSolv BFEo] AN A¥el AFH PR §5°] 7] ANAAE NSRS A& o=
ZHF371E o fA T=E Aol

ol2|3 NSR & & Aul29] FHo] i AAE P2 I8 NSREEY 719 7 F2F
olfrE ThEH Zol Ui 57kAE 2ok ITd.

H 8 o] oAIEH J|FEof CHEE AA =AL

1. Quality 94%
2. Reliability of delivery 92%
3. Commitment to continuous improvement 89%
4. Technical expertise 86%
5. Flexibility and responsiveness 78%
6. Customer orientation 76%
7. Price 71%
8. Good marketing and publicity 38%

31) S.I. Heimdal (1995), Northen Sea Route Freight Operations: Survey of Logistic Modelling, INSROP
Working Paper, no. 27-2995.

32) N. Isakov, A. Yakovlev, A. Nikulin, G. Serebryansky, and T. Patrakove (1999), Potential Cargo
Flows Analysis and Economic Evaluation for the Simulation Study, INSROP Working Paper no.
139-1999.
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7Fe A1 71 549l A 1149 Atojol gt Kara Sea®] §%< Vilkisky sl §7+2] 3sst= Rl 7H53H7] o
TFolgt. 33 4% dsf #2+e] Murmansk$} Dudinka®] -27+2 H-of Yenisey 79 97} $o}A|
T B 717 doll= e E AL & 5 Qo

199513 ¢] 7¢- NSR 4 3129 60.6%7}1 33l 7HaAl7]0l, 39.4%7t S QZA 714 +4=HAT AA
ol FHAZA Y oS FE3] At kg WY g J)ee] HEo oJF AWFHe] &
=R ey 5o A Y A7 A8 AsA Tl AT AAAG A7 2] A Foll Y.

(\h) NSR9| &t oA Ao

NSR #ute] gotdt Al 2222 AR F419 &9 #e A7 458 AHdd 71d@ch o
A SMT 4ts}e] 3tuls} (Amderma, Dikson, Khatanga, Tiksi, Pevek), T}2 AR R Ab3le] 3juto
2 (Dudinka, Igarka, Zelenyy Mys, Mys Shmidta, Ryveem) o] 93}=]o] #2|= 7 Q&d], F4FHOE
NSR 3ote g ¥gtex 92 Kola Wx o Murmansk9 White Sea ¢¢te] Arkhangelsk S2] A%
2 gtso] Hluy $& AdE 2T Atk §iH Aol FHe] FA A Fol Qe I E Fele
Dudinka(Yenisey 7} ©]71)9} Zenenyy Mys(KoymaZ} ol 7))t ¢= g AFeioln, 11 o= AdutHos
35 Al Aol Fotgh Aol wekx] MEo] gold Sz Fute] A FH A T
A Ro g dgdct old thA3ty] & A WA ¥ Aelel gl Murmansk 2 Hel % A
EL 2N EFE 43 § A4xY g A4 3, A, 83 AdES 2E NEE ke )
A So] Wad Ao},

33) AV. lerusalimsky(1995), New Concepts of Remouing Ice: Patent Search, Generalization and
Analysis of Existing Russian Inventions, INSROP Working Paper, no. 21-1995.
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34) N. Isakov, G. Serebriansky, A. Parfenov, and N. Sadofieva (1997), Regional Port Development
Along the NSR, INSROP Working Paper, no. 87-1997.

35) E. Gold, J.A. Cantello, and P.L. Wright (1999), Shipping and Marine Insurance on the Northern
Sea Route: Conclusions 1993-1998, INSROP Working Paper no. 124-1999.
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A, AZA, AT (2000), AA IEZ Yo FHF4 AP, dF=AE(A A 37, A 33,
pp. 5-19.

B. Bruchan (1995), The Potential of the NSR for a Regular Cargo Service, INSROP Working
Paper, no. 15-1995.

E. Gold, J.A. Cantello, and P.L. Wright (1999), Shipping and Marine Insurance on the Northern
Sea Route: Conclusions 1993-1998, INSROP Working Paper no. 124-1999.

A. Granberg (1993), International Economic Cooperation Along the North Sea Route, in Hening
Simonsen (ed): Proceedings from the North Sea Route Expert Meeting, 13-14 October
1992 (Lysaker, The Fridtjof Nansen Institut).
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