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E(ecutive Summary,

Shipping & Port Condition Changes and Throughput Prospects
With Opening of the Northern Sea Route

® Container Throughput Prospects and Costs under the Northern
Sea Route
O The study extracted the list of nations which can possibly reduce distance
through the Northern Sea Routes (NSR) and use the route.

- In Asia, China, Korea, Japan, Taiwan, Hong Kong and the Philippines can re-
duce distance travelled if they use the NSR.

- In Europe, Russia, Poland, Sweden, Norway, Denmark, Finland, Estonia, Latvia,
Lithuania, Iceland, Germany, Netherland, Belgium, UK, Ireland and France
(Europe) can shorten the distance in trade with the above six nations in Asia.
Portugal, Spain and Italy can curtail the distance in trade with some out of the

six Asian nations.

O An O/D analysis on maritime trade throughput among concerned nations and
prospects
- The O/D database by nation replaced the port-to-port traffic ratio of the LMIU
(Lloyd’s Marine Intelligence Unit) in 2006.
- The six Asian nations showed high ratio of regional trade, while the figure drop-
ped to 6.0% in trade with aforementioned nations in Europe.

- The expected throughput was adjusted for real GDP growth rates.

O Prospects for NSR throughput
- Based on the SP survey, each scenario distributed throughput to the Suez Canal
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routes and Northern Sea Routes (NSR), respectively, and forecast throughput
on the NSR.

- If the rates are same for the Suez Canal routes and the NSR, throughput on
the NSR will reach 280,000 TEU by 2015 and 28 million TEU by 2030.

O However, a review on the prime cost of NSR rates showed that the NSR were
far more expensive than the Suez Canal routes if service charge of ice breaker
fleet were included. Therefore, economic feasibility of the NSR is not high

at the current state.
m Costs of Resource Transportation through the Northern Sea
Routes

O The study analyzed distance reduce rates of the NSR compared to established
routes in transporting the four major energy sources for Korea, such as natural

gas, oil, coal and iron ore.

O Distances using the NSR are shorter for natural gas and oil, while distances

are longer for coal and iron ore if their origin is Asia or Australia.

O Due to the high service charge of ice breaker fleet, the established routes have
lower costs for resource transportation. If ice breaker fees are excluded, how-

ever, the NSR are more economical.

® Policy Suggestions
O Staged approach is necessary to commercialize the NSR.
O Relevant international regulations on the NSR need to be improved.
O Discussions on service charge of ice breaker fleet are necessary for NSR use.
O Base ports on the NSR should be developed.

O Adequate vessels and plant need to be developed.
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O Korea-Russia cooperative regime needs to be established for NSR use.

O Participation in port development in the Arctic Sea should be reviewed.

O Measures need to be prepared to invigorate NSR-linked resource development.
O Global cooperation on the Arctic sea use needs to be encouraged.

O The Arctic sea governance and use plan should be prepared on the national

level.
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Gl de || SR

=]
T ol | ®A (Aokeldste]| W | AFH | AA FFAS| Bl | =2

Aol AEFHEE23] 3325 3,317 | 3,223 | 2,986 | 2,961 | 2,024 | 1,505 | 1,505 | 3,706 | 4,464

Z3= agyol 3,325 13,317 | 3,223 | 2,986 | 2,961 | 2,024 | 1,505 | 1,505 | 3,706 | 4,464
A9l SRR 3,325 13,317 | 3,223 | 2,986 | 2,961 | 2,024 | 1,505 | 1,505 | 3,706 | 4,464
=29 &2 3,356 | 3,348 | 3,254 | 3,016 | 2,992 | 2,055 | 1,536 | 1,536 | 3,737 | 4,495
diut= L2EA 3,325 3,317 | 3,223 | 2,986 | 2,961 | 2,024 | 1,505 | 1,505 | 3,706 | 4,464
as= A7) 3,325 3,317 | 3,223 | 2,986 | 2,961 | 2,024 | 1,505 | 1,505 | 3,706 | 4,464
o AELo} el 3,325 13,317 | 3,223 | 2,986 | 2,961 | 2,024 | 1,505 | 1,505 | 3,716 | 4,464
2tEH|o} 27} 3,325 3,317 | 3,223 | 2,986 | 2,961 | 2,024 | 1,505 | 1,505 | 3,716 | 4,464

Folyo}|  FetolHth 3,325 13,317 | 3,223 | 2,986 | 2,961 | 2,024 | 1,505 | 1,505 | 3,716 | 4,464
ofo|&HE glo|7kH| 2 3,397 | 3,389 | 3,295 | 3,057 | 3,033 | 2,096 | 1,577 | 1,577 | 3,787 | 4,536

=) R ] 2,992 | 2,984 | 2,890 | 2,652 | 2,628 | 1,690 | 1,172 | 1,172 | 3,373 | 4,131
Yges ZelEg 2,701 | 2,693 (2,599 | 2,361 | 2,337 | 1,400 | 881 | 881 |3,082 | 3,840
w7 o HEQ 2,629 | 2,621 | 2,527 | 2,289 | 2,265 | 1,328 | 809 | 809 | 3,010 | 3,768
g HYAES  |2,621 2,614 | 2519|2282 (2257 | 1,320 801 | 801 | 3,002 | 3,760
ofd:= ted 2487 | 2,479 | 2,385 | 2,147 | 2,123 | 1,185 | 667 | 667 | 2,868 | 3,626
EA PN ZolHE 2343 2,336 | 2,241 [ 2,004 | 1,980 | 1,042 | 524 | 524 | 2,725 3,483
ZEEZ 2| A 682 | 675 | 580 | 343 | 319 | -619 |-1,138|-1,138 1,063 | 1,822
259l k) Ko} 520 | 527 | -622 | -859 | -884 |-1,821|-2,340|-2,340| -139 | 620

olgtz|o} | X 2o]of EF--2 |-1,864 |-1,871|-1,966 | -2,203 | 2,227 | -3,165 | -3,683 | -3,683 | -1,482 | -724
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9l: NM
et | &5 | g HEE R H= |A7RER) AmdiAer
L5

o | §F |nhdet | s okan AR TR @ FLe 0
ZAo [Esgaraal 1959 | 1535 | 1,199 | 362 | 403 | 446 | -1208 | 218
Z3e ol | 1959 | 1,535 | 1,199 | -362 | 403 | 446 | -1208 | 218
299 ofelme] | 1959 | 1,535 | 1,199 | 362 | 403 | 446 | -1208 | 218
= 2.90] L2 1990 | 1,566 | 1230 | 331 | 372 | 415 | 1,177 | -187
gk oEFs | 1959 | 1535 | 1199 | 362 | 403 | 446 | -1208 | 218
g 47| 1959 | 1,535 | 1,199 | 362 | 403 | 446 | -1208 | 218
ofrEYel  gd 1959 | 1,535 | 1,199 | 362 | 403 | 446 | -1208 | 218
2hE o} &7} 1,959 | 1,535 | 1,199 | 362 | 403 | 446 | -1208 | 218
gFofjol| Zefolsch | 1959 | 1,535 | 1,199 | -362 | 403 | 446 | -1208 | 218
ofol&=|  #olzbula | 2031 | 1607 | 1271 | 290 | 331 | 374 | -L136 | -146
=9l EE Vil 1,625 | 1202 | 865 | 696 | 736 | 779 | -1541 | 552

[S[R== 224 1,335 | 911 575 | 986 | -1,027 |-1,070 | -1,832 -842

7] o NE 9 1263 | 839 | 503 |-1,058| -1,099 |-1,142 | -1,904 914
oJ st HAYAEO 1,255 | 832 | 495 |-1,066| -1,107 |-1,150| -1,912 922
ol = HEed 1,121 | 697 | 360 |-1,200| -1,241 |[-1,284| 2,046 | -1,056
A ol E 977 | 554 | 217 |-1344| -1385 |-1,427| 2,190 | -1,200
zaez YA 684 | -1,107 | -1,444 | 3,005 | -3,046 |-3,088| -3,851 | -3,400
A5l g Ao} -1,886 | -2,309 | 2,646 |-4207 | -4248 |-4291| -5053 | -3,524

olgralo} | x| L.ojo} BFg | 3230 | 3,653 | 3,990 | -5,551 | -5592 |-5,634| 6,396 | -5407
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o A4S BE J7kA Sol2est GRE B3R eakAz] o
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& of

gk o
o = I A2
- cral [ g [gckelystoll u | e | A7 [3A¢] w4t | ww

Aol (AEFHEE=2T] 04 | 04 | 06 | -12 | -12 | 34 | 46 | 46 | 05 | 22

Zs agyol 04 | 04| 06 | -12 | -1.2 | 34 | 46 | 46 | 05 | 22
A9l g 22 -04 | 04 | -06 | -12 | -12 | 34 | 46 | 46 | 05 | 22
29| &R -03 | 04 | -06 | -11 | -1.2 | 33 | 45 | 45 | 05 | 23
diut= 2o -04 | 04 | 06| -12 | -12 | 34 | 46 | 46 | 05 | 22
= A 7] 04 | 04 | 06 | -12 | -1.2 | 34 | 46 | 46 | 05 | 22
o AELo} el 04 | 04 | 06 | -12 | -1.2 | 34 | 46 | 46 | 05 | 22
2tEH|o} 27} 04 | 04| 06 | -12 | -1.2 | 34 | 46 | 46 | 05 | 22

Foidol ol tt 04 | 04| 06| -12 | -12 | 34 | 46 | 46 | 05 | 22
ofo]&T=|  Fo|Fku|a 02| 03| -05]|-10]|-11]| 33| 45| 45| 07 | 24

=g S| 12 | <12 | <14 | 20 | 20 | 42 | 54 | 54 | 03 | 15
Eli=Ea=, 2gag 18 | <19 | 21 | 26 | 27 | 49 | 61 | 61 | -1.0 | 08
7)o NPEQ T 20| 20| 23| 28| 29| -50|-62|-62]|-11] 06
It HYAEO 20 | 21| 23| -28|-29]|-50|-62|-62]|-12] 06
ofdA= HEd 23 | 24| 26| 31| 32| 54| -66|-66|-15] 03
AN 2olHZ 27| 27| 29| 35| 35| -57|-69]|-69]|-18]|-00
zE2EZL Ak 65 | 65 | -68 | 73 | 74 | 95 |-107 | -10.7 | -5.6 | -39
25l g x| oh 93 | 93 | -95 | -10.1 | -10.1 | -123 | -135 | -135 | -84 | -6.7

ojgg]o} | x| e ojol B} | -124 | -124 | -12.7 | -132 | -133 | -154 | -16.6 | -16.6 | -11.5 | 9.8
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o4l o

. gk | 35 (A MEY| ZHEYot| B |A7FEE| A=Al

T How| 53 |opde exw|erean @t gtz elazmeen
YAjo} WEFEERET 36 | 45 | -53 | -89 9.0 9.1 | -109 8.6
Z3c A=) 36 | 45 | -53 | -89 9.0 91 | -109 86
29H of| g .7 36 | 45 | 53 | 89 9.0 9.1 | -109 86
290l o1 35 | 45 | 53 | -89 9.0 9.1 | -10.8 85
ol BEZA 36 | 45 | 53 | -89 9.0 9.1 | -109 8.6
dze A7 36 | 45 | -53 | -89 9.0 91 | -109 86
JAEL o} gl 36 | 45 | 53 | -89 90 91 | -109 8.6
Z}E H|o} 27} 36 | 45 | 53 | 89 9.0 9.1 | -109 8.6
g Folo}  Zejoldt} 36 | 45 | 53 | -89 9.0 9.1 | -109 8.6
ofol&TE|  Fo)zku|a 34 | 44 | -52 | -88 -89 90 | -10.7 -84
=y B 43 | 53 | -61 | 97 938 99 | -117 94
ydge 2y ad 50 | -60 | -68 | -104 | -105 | -10.6| -123 -10.1
7)o NEY = 52 | 62 | 69 | -106 | -106 | -107 | -125 -10.2
It HYAEO 52 | -62 | <70 | -106 | -107 | -108 | -125 -102
ofddE HEd 55 | 65 | <73 | -109 | -110 | -11.1 | -12.8 -10.5
AN Bolua 58 | -68 | <76 | -112 | -113 | -114 | -132 -10.9
PA=R=v SRS 97 | -107 | -114 | -15.1 | -152 | -153 | -17.0 -16.0
Al w0} -125 | <134 | -142 | -178 | -179 | -180 | -19.8 -163
olgtg]o} |z Lolo} BFSR | -156 | -166 | -173 | 21.0 | 210 | 211 | -229 206
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o4l o
== gt | g
P
o | "X (A Thedete]| Wi | AP | AR [FAS FAb | Bl
Yalo} |HEFE2REET| 77 | 77 | 75 | 69 | 69 | 47 | 35 | 35 | 86 | 103
Zgc wi=B1S) 77 | 77 | 715 | 69 | 69 | 47 | 35 | 35 | 86 | 103
290 g 5.8 77 | 77 | 15| 69 | 69 | 47 | 35 | 35 | 86 | 103
wago) oza 78 | 78 | 75 | 70 | 69 | 48 | 36 | 36 | 87 | 104
Yol oaFA 77 | 77 1 715 | 69 | 69 | 47 | 35 | 35 | 86 | 103
lEia=, 5 4] 7| 77 | 77 | 715 | 69 | 69 | 47 | 35 | 35 | 86 | 103
o AE o} et 77 | 77 | 715 | 69 | 69 | 47 | 35 | 35 | 86 | 103
g}EH|o} a7} 771 77 1 75| 69 | 69 | 47 | 35 | 35 | 86 | 103
Fofuoll  Fefold|tt 77| 77 | 75| 69 | 69 | 47 | 35 | 35 | 86 | 103
ofol&T=|  dlo|zku|a 79 | 78 | 76 | 71 | 70 | 49 | 37 | 37 | 88 | 105
=9 B 69 | 69 | 67 | 61 | 61 | 39 | 27 | 27 | 78 | 96
yaz= 224 63 | 62 | 60 | 55 | 54 | 32| 20 | 20| 71 | 89
7)o NEQ = 61 | 61 | 58 | 53 | 52| 31| 19 | 19 | 7.0 | 87
oJ 3t HYAEO 61 | 60 | 58 | 53 | 52| 31| 19 | 19 | 69 | 87
o= HEd 58 | 57 | 55 | 50 | 49 | 27 | 15 | 15 | 66 | 84
mapA 2olua 54 | 54 | 52 | 46 | 46 | 24 | 12 | 12 | 63 | 81
a7 AR 16 | 16 | 13 | 08 | 0.7 | -14 | 26 | 26 | 25 | 42
el g x| of 12 | <12 | <14 | 20 | 20 | 42 | 54 | 54 | -03 | 14
olgtg]o} | X Qolo} BFQE | 43 | 43 | 46 | 51 | 52 | <73 | 85 | 85 | -34 | -1.7
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o4l o

. vt | T | e HEY|FEYoH H= A7REE| A=A}

" o | 3% |ordet| s |nopeaalaap stz elaenaes
gl WEZHaR23| 45 36 28 | 08 | 09 | -10 | 28 0.5
Zgc Yo} 45 36 28 | 08 | 09 | -10 | 28 05
299 of| g 2 2] 45 3.6 28 | 08 | 09 | -10 | 28 0.5
290l &2 46 3.6 28 | 08 | 09 | -10 | 27 04
dlulz oEZA 45 36 28 | 08 | 09 | -10 | 28 0.5
= 3 A7 45 36 28 | 08 | 09 | -10 | 28 05
o AE o} =9 45 3.6 28 | 08 | -09 | -1.0 | -2.8 0.5
g}E o} 27} 45 3.6 28 | 08 | 09 | -10 | 28 0.5
Eolo} Zajoluct 45 36 28 | 08 | 09 | -10 | 28 0.5
olo]&TE| Holzfu|a 47 3.7 29 | 07 | -08 09 | 26 03
=9 By 3.8 2.8 20 | -1.6 | -17 -18 | -3.6 -13
Ell=EA= 2= 3.1 2.1 13 | 23 | 24 | 25| 42 -1.9
7)o NEY = 29 19 12 | 24 | 25 | 26 | -44 21
o= HYAEO 29 19 11 | 25| 26 | 27 | -44 21
ofdeEi= gE&d 2.6 1.6 08 | 28 29 30 | 47 24
A ZolE = 23 1.3 05 | 31 | 32 | 33| -51 28
z2EZL DENCE 16 | 26 | 33 | 70 | 71 | <71 | -89 7.9
2991 wk Ajo} 44 | 53 | -61 | 97 | 98 | 99 | -117 82
olgtglo} | Koo} E}o-R| 7.5 | -85 | 92 |-128 | -129 | -13.0 | -14.8 -12.5

kg YlakA Zk7 9 Mulherin(1996)-2 v o2 KMI 214
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ol =& Az|std that Zth ofAlol 67f= mEFE AZbruu]opd
g9 271510 APais AT nYe) 8-S x| ¢gon, ydgt
E ZE E, W) QEYEZ, 5d FHEF e BN 5 F9 ol
A BRI wegko] w2 Zog yehdt E3] Fatat 33

2 Au|Qlo] &gt ofH|
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| B 5-4] O[O 6722 NSR O18 Al B s 27t Oy O/D HIE

A% 7Fs A9
\:i

=7} jﬁ% ;}1 [ o] :il 2 o} - ofAlo} | Em] 7]
== 0.2% 7.9% 0.0% 8.1% 65.9% 9.1% 16.9%
St 0.0% 3.8% 0.0% 3.9% 76.4% 9.8% 9.9%
SIRCH 0.3% 3.9% 0.3% 4.5% 83.9% 7.3% 4.3%
ojjqt 0.0% 3.6% 3.7% 78.6% 9.0% 8.8%
3 0.2% 9.7% 9.9% 62.8% 8.5% 18.8%
Rzieipal] 0.0% 0.2% 0.2% 94.8% 0.4% 4.6%
ot 0.2% 4.2% 0.1% 6.0% 74.3% 8.5% 11.1%

== 7]e}= West Mediterranean, East Med/Black Sea, Mid-East, Indian Subcontinent, Australia,
South America 52 A ¥
A= LMIU 2006 Higko 2 KMI A

20104¥ 7|5 49 5% IAPARE wEe R AYAE

s s @
A7} Wk olelet A9k BE BAC) A FA vldelE A4

Qe 7HHI gzt Avbg o opXop FFEO] A9 fhrE

ol
=
4 g e

5% Z7180] GDP 37He-S 2usks 497} B & AToAs w
2Ql 2752 915te] GDP F7h&-2 20104 Z5he] BEw Uo] 5 gtol,
E5Y AYAR BEIIR Ak

20109 =12 19] 23005 TEUS de= =5F HA& 7|56k, ofA
of 7= @A S5 63%S Akt -2t A2, divt 52f GDP
BEE ATATE 5% wiwkdel Wl g8 5% o4l atgol el

(o]
o, BETY Z/lEEE 2 ArERT} € Welx 2030 ol 76%)
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72 | %3 | @= | 9w | 9w | 33 | 3gw | @A

20104 12,335 1,937 1,457 1,095 2,353 454 19,631
2015 18,634 2,345 1,577 1,390 2,975 569 27,490
2020 26,876 3,124 1,996 1,862 3,978 775 38,611
2025 36,822 3,604 2,037 2,159 4,724 961 50,307

2030 48,583 4,077 2,067 2,467 5,530 1,175 63,899

A 1) B ARE Clonline T, & 3 ¢ 2L 243 EANRE Y AL
2) GDP AW=|= IMF, ADB 9| zz22 &

o TollA FSFRE o8 Al A H Al o] Vs w7

28 olg3hul el @ A7 Aol 7}

3 B2 201090 dAAZ A= 9F 1,4009F TEU AHIolil, 203049
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|  5-6| OO 6112 NSR 7MO| Tl =52

9): ¥k TEU

o sl ks a2 o gt e 94 a7
2010 1,004 75 65 40 232 1 1,417
2015 1,517 91 70 51 293 1 2,024
2020 2,188 121 89 68 392 2 2,860
20259 2,998 140 91 79 465 2 3,775
20304 3,956 158 92 90 545 2 4,844
10~30 7.1% 3.8% 1.8% 4.1% 4.4% 4.9% 6.3%

(4) 5=3= 5% 2vle

(1 SP(Stated Preference) 7[50)

SP 7l EAH ARAYNS Fol M At es 7
7V AdEle s QA Alsste] Aile] AEE = dde
Aolg 4 gtk = A AR WAlHe Qi e HEs
Hog AlA A5 AiTKRevealed Preference: RP)Q} L¥slo] EX oAty 1
ol el AiR1e] AE, o4, o5 o] OJAHEAIE HE A

Fohe TlHoz AolsirE w2 7)Ee] S8 AR gl At 7

ri

50) 774>, "Stated Preference AMEA W HARIHE gt AH(1TA), THaFATY,
2001 & 2oF Ae.
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oh. TRIE] @A eAlote] AW o & SEol ¥ A Eol ek el
glone, folxest Pro BYmst HIFRel A4 ol
AR Bast dek meb B Aol A 4Rulg, ARg, £
R W YA olgael v shx FEoR FRole] Prgit
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(2 S92 L AUA 0|8 A9 vl g
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A4 opAlok-fy ol Fel HiFel 8000TEU Avje|d 4] 19 &

AR o 450002 %olu}m 2392 2ol 7Feat YAS of7]
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NSR TL7F H]& - 491 983 1,480 1,971
SCR 7t H|& 1,643 1,233 824 410 -
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Z: SCRES 220293} 3F&(Suez Canal Route)Q
ApE: A} QB R AR
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L3 ice-water®] +7h2 <3t 5-11>3} o] AAJ3it) A7t &34E A
st7] Qe groll=&st F=o A9 &5k 7| AS
TS FIT XS 8™ R HASH, po=gst F=E ATt 12,13
ol 7Hsstn 52 H¢- 37

7F fasid, 675 e = S5k o2 UERd

| B 5-11| TI-2HEZ 2gHg X At 15 2ggp

el NM, 3
NSR
T SCR
371 6711 971 1275
ice water -7+ Z o] - 700 300 100 -

non-ice water -7+ 9] 11,285 6,745 7,145 7,345 7,445
A 11.285 7,445

Sl Bl 12.1 1.8 12.4 13.4 14.5

Z}&: 1) Miaojia Liu(2009)
2) YimkA 22 2 Mulherin(1996)2 HFEFo 2 KMI 2Hy
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transporting support2} ii) Rates for services on the escorting of ships along the
Northern Sea Route collected from transport ships sailing in ballaste, towing,
technical auxiliary(including research) and other floating vehicle not intended for
cargo transportation ©. 2 FEE k. & F50 Eet AH A9 AA THs
Epo] FAo] BRI R Fxolct,

Ado|u BH=ol sl BT LM4BTE(F 45t Y)o] 2 Eun, X
of FIHL ITEUS UEOE Fste] WA o] §aE ¥
ok WSk, REHE W B ol Hs] Adleld & LIE e

=9 A ol &= B2 FEAA FHEHL S ¢+ Utk

| B 5-15| 920 0ot NSR A O18&

Hs S =T FE |29 E8 | €9 4
1 ARkaE - - -
1.1 Aol S431= 1,048 344 39,908
12 NEEEN 2,050 67.3 78,064
1.3 7AHE vl E(Converter matte) 1,905 62.5 72,542
L4 71A 5 AT 2,464 80.8 93,829
1.5 AgAf B et 2,576 84.5 98,094
1.6 g FEF7 1,747 573 66,526
1.7 7€t 1,048 344 39,908
2 HIsHE 707 232 26,923
o] W= sHE 530 174 20,182
4 = : : :
4.1 F2]E(Round lumber) 118 39 4,493
4.2 AL BAE 9@ Hzarelg 148 49 5,636

D) 1989 FE &2 304855 H820109 I 7%, EAloF FU23)
2) 1859 Jﬁ} SHE-2 38.089 2820109 T 71&, <jgh23)
Zpa: g AJoF AEL On the changes of rates for services of the icebreaker fleet on the Northern
Sea Route, 2005. 9.

57) Miaojia Liu(2009).
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18] F&5ol thet SR o] Yol= BFeRE A 3l(in ballast) %517
L}, o3k towing), 7|52 X Z(technical auxiliary) % 7]€} AlEH(other floating

vehicles not intended for cargo trasnportation) 5-ol|%= S =7} Fi}lE il Itk

| & 5-16 | /8r 5O Lot NSR A O|8 &

s e I B I
T = =2 ksl

1 NSR &3} 1,000 32.8 38,080

> | deime @ sAMeols) A Aus | e | 226 | 26275

3| e, ooz @ duAlold R A | 200 | 66 | 766

D) 1Eed 25 FE2 3048F5 2820109 T 7| Aol TY=3)
2) 1255} 5} T80 38089 H420109 B 7|, oJEhed)
3) "ijs~E4x(full displacement)o]] i3t £ 715
4) NSR 23} Transit along the waterways of the Northern Sea Route
5) He|za]] W FA{d|glots)] vt AH|A: To ports of the Laptev Sea from west or from
east, to ports of the East Siberian Sea from west or from east
6) ZIehsl, @B 2 oguyAol7d Tt AH|A: To ports of the Kara Sea and to ports
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Zbe: 2 AloF AEL On the changes of rates for services of the icebreaker fleet on the Northern
Sea Route, 2005. 9.
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sie ek gt eAlobe] A9, A 2919 Mg D AYHe] REIv}
2 AIA ST Mgk BATTolm HA o] e A AA Y 16%¢1 250

o Eof o] 2th0 2T AAIARD L7 AR "HAF H AFTe T

o
WA Baalo] el AL BRI AYIE 1 AL U8 XA
3 Q. T8l Apeysle] dytor Badel dyel 4E st
Aow AYEEA BIxele] A9 AT olo] W2 Y &4 489
z

9 71Ee) RS B AAS 25T ok wms] hA Aol G,
ook o= S| A olefo] QA HMGIA Gk Z /E F
2 felet 49tk 4 AU BERS J1FoR, A9 29 2t
o g JjHow s YR AYsy, BIdEt AU B2 oy
oo] W AN /HOR sh GRS AYste] 2 FRE 08T A W
WEHe 250182 vasks PHS o gat

(1) A47FA(Liquefied Natural Gas: LNG)

vt 1986 AZ o R QIEUAOLREE HATIAE 42903 o

59) U. S. Geological Survey(USGS), “Circum-Arctic Resource Appraisal: Estimates of Undiscovered
Oil and Gas North of Arctic Circle”, USGS Fact Sheet 2008-3049, Washington, D. C., 2008.
60) QFAH, TldA] - 2k Aok, 2008. 8.
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Az o EFde] HAAFer Frhske] 2010 o= 5 32600 =2 A
25 59latgih 20015 E 20108704 AT 1087 HeaAzks Sl
%

Hat 8.8%2] F7HE Helth

| B 5-20 | Qajzio| AT NOMA 4 Mg

A= | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010

=5 1,532 1,799] 1,931 2,178| 2,232| 2,526| 2,557 2,726| 2,582| 3,260 8.8

Az B3] FoEA|(http://stat kita.net) 2220 =] AEE 7|22 ZHA], 2011. 6.

Ut JAVtAE edshe A9 HAHE ofAlof, ofzerL,
5, 7IE Ao FEEY Fa SURo 2 AEyAlof, TEo]Aof
21}o] & ofAlo} x| dx} 7}E}§_, et 59 FEA Y HYFE o] Utk

=
=
H

| & 5-21] Q2jLEe) MOIA 5O AN

g E
A~
2e | @A | obish |olmant | 5 | e e
obiot | FE
2001 1,532 682 0 844 6 44.5 55.1
2002 1,799 843 0 939 18 46.8 522
2003 1,931 861 17 1,041 12 44.6 53.9
2004 2,178 1,077 34 1,029 38 494 47.2
2005 2,232 1,078 27 1,052 75 483 47.1
2006 2,526 1,146 131 1,168 81 454 46.2
20079 2,557 1,051 148 1,288 70 411 50.4
2008 2,726 1,004 291 1,329 103 36.8 48.7
20094 2,582 1,050 162 1,171 199 40.7 453
20104 3,260 1,392 286 1,385 198 427 42.5

Az B3] FoEA|(http://stat kita.net) 2220 =] AEE 7|22 ZHA], 2011. 6.
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A7p2e] 42812 ofalofe} FEA| 0] AR HFEL 201098 7]
zoz 7HzF 427%(1,3929F E), 42.5%(1,385%F E)= tello] AH Q] 85%
ol4fo] ofalote}l FEA oo eHE 4915w Qrt.

SO A A B8] WL S 40l A lwmy A okel W
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| B 5-22 | QajLf21o] AT 21 29 MY

A= | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010

=5 |13,65512,569|12,78813,122|13,398|14,123|13,865| 13,743| 13,270{ 13,863 0.2

F Y 71299+= 14 BblE, 14 Bbl=158,900¢ , 14 ke=1E2 Zg35to] T9jE At
g FAH3], FEA (http://stat.kita.net) =0 =% ARE 7|2E A, 2011. 6.

Peuebrt U9E s Aole AU A F%, opAlol, ofx
27k, 9nl W vle Aelow T o] F 8 £URE ol ol
2, 7o), shetE, ofgelule = A}%q ofetulol, oxt § FEA o

AEEo] $+UEET} 20108 E5HFS 7|F0 2 81.8%(11,340% E)of| o]
<o
| & 5-23 | QL9 AQ 72 LUNY

ool gk E

. - . Fdu [ FUIEE%)
T | W 5 oAlel | oRZRE | g T ==
2001 13,655 10,514 2,066 622 453 71.0
2002 12,569 9,214 2,173 570 612 73.3
2003 12,788 10,161 1,632 511 484 79.5
2004 13,122 10,252 1,848 681 341 78.1
20059 13,398 10,954 1,779 547 119 81.8
2006 14,123 11,613 1,753 680 77 82.2
2007 13,865 11,187 2,086 565 27 80.7
2008 13,743 11,861 1,724 158 - 86.3
2009 13,270 11,208 1,849 184 28 84.5
20109 13,863 11,340 2,421 73 29 81.8

ZF: 49 71E99E= 13 BblE, 13 Bbl=158,9000 , 13 ke=1E-S Zg3lo] TS A
X}E A3, A=A (http:/stat kita.net) EE-0] &9 RS 7|ZE ZH4, 2011. 6.
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| B 5-24 | Q2|Li2[o] i QOIEr 40! vigy

A= | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010

=59 311 388 464| 425| 457 511 544 596| 647 741 10.1

Az B4 FEoEA|(http://stat kita.net) Z2-20] =] AEE 7|22 ZHA], 2011. 6.
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ek ofAlotet eAlohob oozt AH RelE Su

& Ssta Qom], 53] opAlobxl o] 0% Welg AAlsk 9)
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s

61) F-¢Ig(Hard Coal) ThE F79] Alghol] sl 17gdetaxo] ool of 80~90%= =i, 9]
uhg E0] oF 8% ofalR 71 W] ujRel] Aol Lo, St BAGEA HEE
HSK 2701.12-00009]. -&kBituminous Coal)2 F|A] E2Rlo| Hho] x3hE Metoz
2% o 3 A& U, SElyet IAIEEA Z 5= HSK 2701.12-10009.
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FE | FA | oMot | g™ | 2Aloke} | g
ofxlo} | 2ApRjo}
20014 311 253 - 58 - 81.3 18.7
2002 388 297 - 91 - 76.5 23.5
2003 464 363 - 101 - 78.2 21.8
2004 425 318 3 101 3 74.8 23.7
2005 457 313 - 130 14 68.6 284
2006 511 340 - 130 41 66.5 25.5
2007 544 367 - 173 5 67.3 31.7
2008 596 431 2 163 - 72.3 274
2009 647 429 - 216 2 66.4 333
2010¢ 741 515 7 216 3 69.5 29.1
AR B9E3], F95 A (http://statkita.net) FE0] &0 ARE 7|22 ZA4, 2011. 6.
ofAlof Ao = E3] w2 v AASHL Qe U= T
HEGo R, 2010 o £ Ao mie o] 59 u]Zo]| ofxol o
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an =a 7 =FAY +gaad
ol | E=ol | A | sl | S0l | A
Mo | 712 g2 E5laR-2Ale} 6,125| - |6125|1823| - |1823
7hs | Baglg Flel7lal-eAkat 3,066 | 1,707 | 4,773 | 9.13 | 5.08 | 14.21
HES =N 2| CFa-2Aka} 6,944 | - 6944 | 2067 | - |20.67
Ao |72 g2 2| FHlo|g-LAKs) 5949 | - 5949 | 1771 - | 1771
2ol oY ag-AK}) | 3,032 | 1,328 | 4,360 | 9.02 | 3.95 | 12.97
w7 g Blo| Z5- A5} 1,747 | - | 1,747 | 485 | - | 4.85
i EE 2ol EJA| AL 5} 3,066 | 1,375 | 4,441 | 9.13 | 4.09 | 13.22
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% 7% g2 2| B2ue|oasAlHE (2941 | - | 2941 875 | - | 875
& Elaeie w4k &) 3,066 | 523 |3,589 | 9.13 | 1.56 | 10.69
ES | W 2§} 75} 5140 | - [5140 | 153 | - | 1530
HA | 7)1= gz 2 AFE AL T} 11336 - |11,336|33.74 | - |33.74
Bosla | A - 32 ) 3,100 | 523 |[3,623 | 923 | 1.53 | 10.76

F 1) 718 7 A9 9 24499 4= Netpas DistanceS o]g-5lo] 243 A2 sfAtntd
M) 71 28
2) BEEE ARle Bade " AARRE 7R dusiel Besie FEskal o
et B3 AdE 44 Aast] =&
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5 VLCC tanker 300,000 23,000
AEt Capesize vessel 180,000 12,500
P RUES] Capesize vessel 180,000 12,500

= 20114 78 A 7 @RS BHR AL e
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7% AgY P ARARGS 1Y 7208 40-100E08 ehto
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1d dgarsf
AA7A LNG carrier 77,500 100 120
A VLCC tanker 300,000 90 108
Aet Capesize vessel 180,000 40 48
A4 Capesize vessel 180,000 40 48
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A b | Bl | Al | el | Bl | Bl | SRl | sl | A
343 7 | 1823 - 1823 | 1,823 - 1,823 | 811,235 - 811,235
2 B2 | 913 | 508 | 1421 | 913 | 610 | 1,523 | 406285 | 271272 | 677,557
71 1] 2067 - 2067 | 1,860 | - 1,860 | 827,834 - 827,834
;‘,J‘_ Aol |- | s | - | s | 70286 | - | 709286
B2 | 90 | 395 | 1297 | 812 | 427 | 1238 | 361,251 | 189,837 | 551,088
| 7R | 485 - 485 | 1% - 194 | 86330 - 86,330
Sj B2 | 913 | 400 | 1322 | 365 | 19 562 | 162,514 | 87362 | 249,876
71 1| 1551 - 1551 | 620 - 620 | 276,078 - 276,078
o
E::l_; 7l 2| 875 - 875 | 350 - 350 | 155,750 - 155,750
N B2 | 913 | 156 | 1069 | 365 | 75 440 | 162,514 | 33322 | 195836
7R 1| 153 - 1530 | 612 - - 272,340 - 272,340
jif% 7iE 2| 3374 - 3374 | 1350 | - - 600,572 - 600,572
k B2 | 923 | 153 | 1076 | 369 | 73 443 | 164294 | 32,681 | 196,975
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2 B2 | 913 | 508 | 1421 | 913 | 610 | 1523 | 657360 | 438912 | 1,096,272
7B 1| 2067 | - | 2067 | 1860 | - | 1860 | 1339416 | - | 1339416
%ﬂ_ ZRE 2| T | - | 1770 LS4 | - | 1594 | L147608 | - | 1,147,608
B | 00 | 395 | 1297 | 812 | 427 | 1238 | 5844% | 307152 | 891,648
%ojqf 7 | 485 - | 48 | 1M - 1% | 139680 | - 139,680
S| omz | o3 | 4w | BR| % | 196 | @ | 2094 | 141350 | 404294
. 7R 1| 1551 | - | 1551 | 60 - 60 | 446688 - | 446,688
g 7R 2| 875 - | 875 | 3% - 350 | 252000 | - | 252,000
Tloma | o | 156 (06| % | 5| M0 | 2094 | 53914 | 31688
| 7R 1| 183 - | 1530 | 612 - - | 4060 | - | 440,640
%E:‘i 7R 2| B - | BMA| 1350 | - - | - | 2
923 | 153 | 1076 | 369 | T3 | 43 | 26584 | 52877 | 318701
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B3| om | 395 | 1297 | 812 | 47 | 1238 | SOT4l | 44467 | 1,232,208
w sz | 485 | - | 485 | 1% | - | 194 | 19300 | - | 193030
% B3| o3 | 40 | B2 | 365 | 19% | 562 | 3633% | 19538 | 558712
e ss |- Jss |l oeo |- en | e | - | e
Azl s | - s | a0 | - |30 | a0 | - | 32
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A% iR
7|1E IR ESYE
ol 7H) 5112 6,134
Hyg 1,676 2,011
LNG carrier A B Ea 556 667
(140-150,000CBM 7]%) T 220 4] 1,613 1,936
71E} Son) 2,671 3,205
oA 11,628 13,954
1A 3,797 4,556
HygE 1,527 1,832
Oil tanker Al S Ea| 470 564
(VLCC 71%) Bz ] 1,830 2,196
71E} Son) 2,500 3,000
A 10,124 12,149
o1 7] 2,648 3,178
Hyg 1,030 1,236
Dry cargo carrier A B H| 300 360
(110-210,000CBM 7]%) T 220 4] 764 917
71E} Son) 1,343 1,612
A 6,085 7,302

1) ZF 3= H]-8-2 Drewry, Ship Operating Cost Annual Review And Forecast, Annual
Report, 2010. 11.2] A= operating budget U|-& 2=
2) EE&L{]H]=Spares+Stores
3) 7|El&%H]=Management & Adminiatration+Lubricating Oil
4) BIa ol A] 20% 7} Hlg WY e
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2 2 14.21 87,170 28,579 9,481 27,505 45,546 | 198,281
1€ 1| 20.67 78,484 31,563 9,715 37,826 51,675 209,263
[e)
_;‘i Z1£2| 1771 67,245 27,043 8,324 32,409 44,275 179,296
2
2= 12.97 59,097 23,766 7,315 28,482 38910 157,570
A= HES 4.85 12,843 4,996 1,455 3,705 6,514 29,512
&
e 2= 13.22 42,008 16,340 4,759 12,120 21,305 96,532
71& 1 15.51 41,070 15,975 4,653 11,850 20,830 94,378
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e
o | 7= 2 8.75 23,170 9,013 2,625 6,685 11,751 53,244
&
S=; 10.69 33,969 13,213 3,848 9,801 17,228 78,058
71E& 1 15.30 40,514 15,759 4,590 11,689 20,548 93,101
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D 1989 FE5 882 3048FE F8(2010d T 7|E, #Alot F42)
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A HAlol AE On the changes of rates for services of the icebreaker fleet on the Northern
Sea Route, 2005. 9.
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NSR &3} 1,000 32.8
ez 9 sAH| 2ol Rk AH] A 690 22.6
Zhetsl, @Bk 9 AUAolZ} Rt AR 200 6.6

F ) 18999 5 T2 304875 F8(2010d T 7], BAloF SU-23Y)
2) Hijs=Ex(full displacement)o] o3t & 7%
3) NSR 23} Transit along the waterways of the Northern Sea Route
4) Hy|zsf 2 FAH|]o} g9k Au]2: To ports of the Laptev Sea from west or from
east, to ports of the East Siberian Sea from west or from east
5) Ziebsl, @27F 2 oyAjol7t sk Au]2: To ports of the Kara Sea and to ports
situated on Ob and Yenisei rivers from west
Zbs: B Alol AE, On the changes of rates for services of the icebreaker fleet on the Northern
Sea Route, 2005. 9.
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3tE | Add k= Gkl A
HAA7LA | B2 77,500 17.4 22.6| 1,348,500, 1,751,500/ 3,100,000
45 Blslg 300,000 17.4 22.6| 5,220,000, 6,780,000/ 12,000,000
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S| B8t 180,000 23.2 22.6| 4,176,000, 4,068,000/ 8,244,000
FaRUES] Bslg 180,000 23.2 22.6| 4,176,000, 4,068,000/ 8,244,000
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T i el | 2aa | gum | ome | o | Eam | weg M RO
M5 | 71E kAt 6,125 | 1823 | 371,741| 811,235 211,978 - 2,663,913 p013| x
2 28 2o 717 -&A 4773 | 1421 | 347720| 677,557 198281| 3,100,000 5,254,738 '
al nozy | 712 oA 6,125 | 1823 | 371,741 | 1312,560| 211,978 - 3,165,238 At9a| x
7} A8 2z 7171 A 4773 | 1421 | 347,720| 1,096272| 198281 | 3,100,000 5,673,453
= 955 | 71 TBk-2A 6,125 | 1823 | 371,741 1,813,885 211,978 - 3,666,563 résa|
28 2z 717 1-SA 4773 | 1421 | 347,720| 1,514,987 | 198281 | 3,100,000| 6,092,168 '
. 7% 1 =y 6,944 | 2067 | 427461 827.834| 209,263 - 1,512,507 |  A7600| x
44;'3; 71& 2| FHpol-2AF 5949 | 1771 | 439,497| 709,286 | 179,296 - 1,295,912 o] »
22| SHRE-2AF | 4360 | 1297 | 439497 551,088 157,570 | 12,000,000 | 13,006,968 '
al moge 71E 1 A oh-&A 6,944 | 2067 | 427,461 1,339416| 209,263 - 2,024,089 |  A5594| x
of mg |E2] FHLEA | M9 | 1771 | 439497) 1,147608] 179,296 - 1,734,234 o] x
B | B4 | 4360 | 1297 | 439497 891,648| 157,570| 12,000,000 | 13,347,528 '
ossered 7% 1 =y 6,944 | 2067 | 427461 1,850,999 | 209,263 - 2,535,672 A4398| x
g 71& 2| FHpol-2AF 5949 | 1771 | 439,497| 1,585,931 | 179,296 - 2,172,557 ns300| »
22| 2HRE-2AF | 4360 | 1297 | 439,497| 1,232,208 | 157,570 | 12,000,000 | 13,688,088 '
| msg AES slo) &AM 1,747 | 485 180257  86,330| 29,512 - 176,467 Aasels] x
g 28 2z EA-AH 4441 | 1322 | 589.606| 249.876| 96,532| 8244,000| 8,755,659 '
EE nozy | 71E Blo]Z-AHH 1,747 | 485 180257 | 139,680| 29,512 - 229,817 A37770| X
A8 2z B X]-AHH 4441 | 1322 | 589,606| 404294| 96,532| 8,244,000 8,910,077 '
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] ossme [ | stelman | 1w [ ass [ 80257 wson0] msn] wer| T
G| =& | ==z SPARIES 4441 | 1322 | 580606 558712| 96532| 8244000 9,064,495
s AZE 1| wmeEara | 5211 | 1551 | s76449| 276078| 94378| - 564,331 A14331|
e |JE2[egmleayn] oo | 875 [ 35205 1ss750] o] - ww| |
= o AL 3580 | 1069 | 476769| 195836 78058| 8244000 8,651,519 42O
. Az 1| WeEarE | S0 | 1551 | 576449 | 4d6688| 94378| - 734941 A10936| x
Al =T [Dza|asmeeasn] 2041 | 875 | 35205 252000] som| - 414,619
gl = o AL 3589 | 1069 | 476769| 316858| 78.058| 8244000 8,772,541 S208] %
s Nz 1| wmeEara | 5211 | 1551 | S76449| 617298] 94378] - 905551| As%01|
ae |E2|egmeleayn] oo | 875 [ 35205 38050] som| - swse|
= o AL 3580 | 1069 | 476769| 437880 78058| 8244000 8,893,563 1O
NZE 1| WwEekEa | 5140 | 1530 | Se8644| 272340 93.101] - 556,691 A14656|
44;'%; NZE 2| AExshzal | 11336 | 3374 |1253991| 600572] 205308 - e
B3| wwekEar | 3623 | 1076 | 479891 196975| 139,798 | 8244000 8,715,273
-~ NZE 1| WeEakzal | 5140 | 1530 | S68.64| 440640 93,101] - 724991 A11189 x
ag |1E2] Amasma |13 | 374 [1253991] o71712] 205308] - TN S
B | wegkEar | 3623 | 1076 | 479891 318701| 139,798 | 8244000 8,836,999 :
Nz 1| @We=skzal | 5040 | 1530 | 568.644| 608940| 93.101] - 893,291  Aomo| x
95;%;3 NZE 2| AExshmal | 11336 | 3374 | 1253991 1342852] 205308 - 1,969,910
e Bz | mwlakzaler | 3623 | 1076 | 479891| 440427| 139,798| 8244000| 8958725 L8|
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H = . Hlg HsH%) 2
= © 290l | &M oJJH Soaly B3} ©" =
e T3l-2A 6,125 | 1823 | 371,741| 811235 211978| 2,663,913
a5cre) He H] O}Eo V9l ©
2 B TV f- AL 4773 | 1421 | 347720| 677,557| 198281| 2,154,738
o VS TEh-SA 6,125 | 1823 | 371,741| 1312560 211978| 3,165,238
2 ome) 4 | hE V87| ©
7t B TV f- AL 4773 | 1421 | 347,720| 1,096272| 198281 | 2,573,453
N N
- VS TS A 6,125 | 1823 | 371,741| 1,813,885 211978| 3,666,563
05592 A [ b —= vis4| ©
BHa 717124 4773 | 1421 | 347,720| 1,514987| 198281| 2,992,168
712 1 A -4k 6,944 | 2067 | 427461| 827.834| 209,263 1,512,507 V334
4455k A4 | 712 2| FHlol-LAF 5949 | 1771 | 439497| 709286 179296| 1,295,912 @
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