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F1 SHRERMWEEUAST (BT TEV)
Table 1. Global container handling amount and constitution
(million TEU)

S ARRATREE EATREAE sHEREE SR
0

2000 235.4 185.0 50.4 21.40%
2001 248.6 194.3 54.3 21.80%
2002 280.5 221.5 59 21.00%
2003 317.4 251.5 65.9 20.80%
2004 363.2 288.8 74.5 20.50%
2005 400.3 319 81.3 20.30%
2006 443.5 348.3 95.2 21.50%
2007 498 388.9 109.2 21.90%
2008 527.5 413.2 114.3 21.70%
2009 481.8 376.9 104.9 21.80%
2010 550.5 430.6 119.9 21.80%
2011 595 471.2 123.8 20.80%
2012 622.6 493.1 129.5 20.80%
2013 642. 1 — — —

R2 LHRCAETFMEERHBERSE" (7 TEU)
Table 2. Global container trade volume on the three main trunk
routes ( million TEU)

Ay 2008 2009 2010 2011 2012 2013e 2014f
EEREEE-ZRm 13.4 11.4 13.1 13.2 13.3 13.5 14.2
EREE-PE 7.1 7.0 7.2 7.6 7.6 7.7 8.1
ER-M-ZRIE 5.4 5.6 5.8 6.2 6.4 6.8 7.1
TCZR-BRUN-PE ) 13.8 11.7 13.8 14.2 13.5 14.0 14.8
ERVEEE-ZRm 3.2 2.4 2.7 2.8 2.6 2.7 2.8
RV EE-PE 3.2 2.7 3.0 3.3 3.5 3.6 3.7
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Table 3. TEUs volume on Pacific and Europe route related to

China( million TEU)
sk 2009 2010 2011 2012 2013e SEHyBEKR
PE-EE 7.43 8.29 8.11 8.23  8.40 3.1%
EE-PE 2.32 2.26 2.49  2.50 2.52 2.1%
PE-RR 7.96 0 9.47  9.92  9.43  9.89 5.6%
Wol-rE 2.88  2.80  3.11  3.19  3.44 4.5%
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Fig. 1. Operation of hub-spoke harbor networking
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Table 4. Comparative programme relating to the Arctic passage
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Fig.2. Comparative programmes of China-Europe shipping lines

in the hub-spoke harbor model
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Table 5. World cellular containership fleet by size range Oct, 2013

HAfREARTL H/ TEU AR g AT SR TEU A" S-S fisE/ IR/ a
<500 363 7.1% 110 503 0.6% 13.8 23.1
500—999 798 15.5% 596 929 3.5% 17.0 12.6
1 000—1 499 695 13.5% 815 932 4.8% 18.7 11.4
1 500—1 999 537 10.5% 918 583 5.4% 19.9 10.8
2 000—2 499 276 5.4% 639 238 3.7% 21.1 13.4
2 500—2 999 391 7.6% 1055 414 6.2% 22.1 9.1
3 000—3 999 279 5.4% 958 695 5.6% 22.6 11.1
4 000—4 999 656 12.8% 2 890 678 16.9% 23.9 8.0
5 000—S5 999 332 6.5% 1 796 228 10.5% 25.0 9.0
6 000—6 999 222 4.3% 1 454 390 8.5% 25.1 6.9
7 000—7 999 49 1.0% 357 163 2.1% 24.2 6.7
8 000—S8 999 263 5.1% 2 203 933 12.9% 24.7 4.9
9 000—9 999 84 1.6% 784 383 4.6% 24.6 5.7
10 000—11 999 45 0.9% 482 624 2.8% 24.8 3.1
12 000 + 147 2.9% 1 996 896 11.7% 24.3 1.8
Grand Total 5137 100% 17 061 589 100% 20.9 10.7
®6 LEKEMTEEERMBEARKRS
Table 6. Technological parameters of container ships on normal passages
UL/ TEU KB/ m ZK/m §SYLIDA e fi AN RS Ly i
1 005 161.85 8 13 300 7347 17 420 8SS0MC Mk4 13 970 18.2
1 560 183.2 10.12 16 705 9118 23 952 6S60MC6 16 680 19.1
2 000 174.36 11.87 24 046 11 511 31 969 6S70MC6 22921 19.8
2 550 210 11.5 26 626 12 715 34 169 7RTA72U-B 29 909 21
3 100 220.32 10.5 35 881 15 130 41 189 7K80MC-C6. 1 35717 22
3500 276.52 12.02 48 237 17 752 46 636 10L.8OMC Mk3 41 597 24
4 050 259.8 12.6 39 941 24 458 50 148 8K9OMC-C6 49 642 24.5
4 500 294.1 13.5 53 400 31 805 49 988 8RTA96C-B 58 852 24.5
5029 294.15 13.65 54 605 33 465 65 974 8RTA96C-B 62 240 25
5527 276.2 14 66 199 34 052 66 611 10RTA96C-B 74 699 26
6 200 299.5 14.5 74 642 40 098 83 444 10RT-flex96C 77 800 24
6 921 306 14.5 75 579 44 706 83 978 11RT-flex96C 85 546 25
8 650 346.98 14.5 91 560 53 625 103 096 12RTA96C-B 89 564 24
9 658 350.06 15 111 246 55 844 118 987 12RTA96C-B 93 000 25.3
11 388 363 15.5 131 332 59 901 126 520 12K98ME-C7.2 98 152 24.7
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Table 7. Cost comparision analysis from Shanghai to Rotterdam through different passages ('same volume assumption) *

R TR i TNt S S e T I T
fi 5/ TEU s [i)./d Ji TEU gy i)/ d %50 %E E5E WH/d b >
| 005 e 53 fyi 3 350 1 400 10 651 22.5 121.3 83.7 1340.6 0.0 0.0% 0.0%
bR A 350 1 400 7 870 21.3 116.0 55.1 1282.2 1.2 4.4% 34.2%

| 560 S A 350 1 400 10 651 23.1 155.0 109.4 1104.1 0.0 0.0% 0.0%
e i 350 1 400 7 870 21.8 141.0 71.8 1 004.0 1.2 9.1% 34.4%

5 000 A5 350 1 400 10 651 23.5 178.7 126.8 993. 1 0.0 0.0% 0.0%
bR ATIE 350 1 400 7 870 22.3 159. 1 83.1 883.7 1.2 11.0% 34.49%

5 550 S A E 350 1 400 10 651 24.1 205.5 145.5 895.7 0.0 0.0% 0.0%
A i i 350 1 400 7 870 22.8 179.4 95.1 781.6 1.2 12.7% 34.6%

3 100 e A 350 1 400 10 651 23.8 228.7 161.7 819.6 0.0 0.0% 0.0%
B3 B 350 1 400 7 870 22.6 197.7 105.9 708.6 1.2 13.5% 34.5%

3 500 S A E 350 1 400 10 651 24.1 245.1 172.4 778.3 0.0 0.0% 0.0%
LR 350 1 400 7 870 22.9 210.1 112.5 667. 1 1.2 14.3% 34.7%

4050 e A 350 1 400 10 651 23.9 265.2 185.5 727.6 0.0 0.0% 0.0%
e i 350 1 400 7 870 22.7 226.6 121.3 621.7 1.2 14.6% 34.6%

4500 A5 fy 3 350 1 400 10 651 24.2 282.3 195.7 697.0 0.0 0.0% 0.0%
bR A B 350 1 400 7 870 23.0 239.2 127.2 590.8 1.2 15.2% 35.0%

5 009 e A 350 1 400 10 651 24.5 299. 1 205.4 660.9 0.0 0.0% 0.0%
e i 350 1 400 7 870 23.3 253.7 133.8 560.7 1.2 15.2% 34.9%

s 527 A S fyi 3 350 1 400 10 651 24.3 314.7 215.0 632.8 0.0 0.0% 0.0%
At i i 350 1 400 7 870 23.0 266. 4 140.0 535.8 1.2 15.3% 34.9%

6 200 W3 A 350 1 400 10 651 24.6 334.6 225.5 599.6 0.0 0.0% 0.0%
e i 350 1 400 7 870 23.4 283.1 146.6 507.3 1.2 15.4% 35.0%

6 01 A S i 3 350 1 400 10 651 25.0 355.3 235.7 570.5 0.0 0.0% 0.0%
bR AIE 350 1 400 7 870 23.7 301.0 153.2 483.3 1.2 15.3% 35.0%

8 650 W38 i 350 1400 10 651 25.8 398.9 254.5 512.6 0.0 0.0% 0.0%
e i 350 1 400 7 870 24.6 340.8 165.5 437.9 1.2 14.6% 35.0%

9 658 e S fyi 3 350 1 400 10 651 26.4 424.3 264.5 488.2 0.0 0.0% 0.0%
B3 B 350 1 400 7 870 25.1 362. 1 170.8 416.7 1.2 14.6% 35.4%

11 388 S A 350 1 400 10 651 27.2 463.0 276.5 451.7 0.0 0.0% 0.0%
b i 350 1 400 7 870 26.0 399.1 178.3 389.4 1.2 13.8% 35.5%
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Table 8. Cost comparision analysis from Shanghai to Rotterdam through different passages ( different volume assumption) *

it/ TEU iffE)/d - J5 TEU 5 i)/ d ot A A Weh/d > >
e W38 i 350 1 000 10 651 22.5 121.3 83.7 1341.2 0.0 0.0% 0.0%
bR E 350 400 7 870 21.0 113.8 55.6 1258.8 1.5 6.2% 33.6%

| 560 WS A 350 1 000 10 651 23.1 155.2 109.6 1105.7 0.0 0.0% 0.0%
bR A 350 400 7 870 21.6 139.0 72.5 990. 4 1.5 10.5% 33.9%

2 000 S A 350 1 000 10 651 23.5 178.9 126.9 994.2 0.0 0.0% 0.0%
bR E 350 400 7 870 22.0 156.7 83.7 871.1 1.5 12.4% 34.1%

5 550 e A 350 1 000 10 651 24.1 205.5 145.5 895.7 0.0 0.0% 0.0%
B3 B 350 400 7 870 22.6 178. 1 96.3 776.2 1.5 13.3% 33.8%

3100 S A E 350 1 000 10 651 23.8 229.3 162.1 821.9 0.0 0.0% 0.0%
bR B 350 400 7 870 22.4 196.0 106.9 702.6 1.5 14.5% 34.1%

3 500 e A 350 1 000 10 651 24.1 244.8 172.1 777.3 0.0 0.0% 0.0%
bR ATIE 350 400 7 870 22.7 210.0 114.4 666.9 1.5 14.2% 33.5%

4050 S A 3 350 1 000 10 651 23.9 265.4 185.6 728.2 0.0 0.0% 0.0%
bR B 350 400 7 870 22.5 225.6 122.8 619.4 1.5 15.0% 33.8%

4500 e A 350 1 000 10 651 24.2 281.5 195.1 695.3 0.0 0.0% 0.0%
|44 Rz 350 400 7 870 22.7 240.3 129.8 593.6 1.5 14.6% 33.5%

5 02 A5 i E 350 1 000 10 651 24.5 299.1 205. 4 660.9 0.0 0.0% 0.0%
e 350 400 7 870 23.1 255.1 136.7 563.7 1.5 14.7% 33.5%

5 507 e A 350 1 000 10 651 24.3 314.7 214.9 632.8 0.0 0.0% 0.0%
e i 350 400 7870 22.8 266. 4 142.1 536.1 1.5 15.3% 33.9%

6200 A5 fy 3 350 1 000 10 651 24.6 335.9 226.4 602.3 0.0 0.0% 0.0%
e i i 350 400 7 870 23.1 284.0 149.3 509.2 1.5 15.4% 34.1%

6 921 -3 Ay 1 350 1 000 10 651 25.0 355.2 235.7 570.5 0.0 0.0% 0.0%
|44 Rz 350 400 7 870 23.5 303.8 156.8 488.4 1.5 14.5% 33.5%

8 650 A5 fyi 3 350 1 000 10 651 25.8 398.9 254.5 512.6 0.0 0.0% 0.0%
B3 B 350 400 7870 24.4 339.5 167. 1 436.2 1.5 14.9% 34.3%

9 658 -3 s 350 1 000 10 651 26.4 423.5 264.0 487.4 0.0 0.0% 0.0%
bR E 350 400 7 870 24.9 361.5 172.8 416.6 1.5 14.6% 34.5%

11 388 WS A 350 1 000 10 651 27.2 460.3 274.8 449.2 0.0 0.0% 0.0%
bR TIE 350 400 7 870 25.8 398.0 180.2 389. 1 1.5 13.5% 34.49%
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Table 9. Cost comparision analysis in two hub-spoke harbor networks
HitE/TEU Iffal/d - J7 TEU i35 i fi]/d : o y WEy/d Wb Wb
e N e

1 005 JEREFF N 350 1 000 10 651 22.5 121.3 83.7 1341.2 0.0 0.0% 0.0%
FLURME A 350 400 7 340 20.0 108.5 51.2 1199.5 2.5 10.6% 38.9%

1 560 et N 350 1 000 10 651 23.1 155.2 109.6 1105.7 0.0 0.0% 0.0%
BRI A 350 400 7 340 20.5 132.3 66.9 942.9 2.5 14.8% 38.9%

2 000 JERFFF N 350 1 000 10 651 23.5 178.9 126.9 994.2 0.0 0.0% 0.0%
BURML A 350 400 7 340 21.0 149.3 77.4 829.6 2.5 16.6% 39.0%

2 550 e N 350 1 000 10 651 24.1 205.5 145.5 895.7 0.0 0.0% 0.0%
BLURME A 350 400 7 340 21.5 169.0 88.8 736.6 2.5 17.8% 38.9%

3100 JEREFF N 350 1 000 10 651 23.8 229.3 162.1 821.9 0.0 0.0% 0.0%
BURMR A 350 400 7 340 21.3 186.1 98.7 667.1 2.5 18.8% 39.1%

3 500 e N 350 1 000 10 651 24.1 244.8 172.1 777.3 0.0 0.0% 0.0%
BLRHR A 350 400 7 340 21.6 198.3 105. 1 629.5 2.5 19.0% 39.0%

4050 eSS N 350 1 000 10 651 23.9 265.4 185.6 728.2 0.0 0.0% 0.0%
PRM A 350 400 7 340 21.4 214.4 113.6 588.4 2.5 19.2% 38.8%

4500 RS N 350 1 000 10 651 24.2 281.5 195.1 695.3 0.0 0.0% 0.0%
BLURME A 350 400 7 340 21.7 227.3 119.5 561.3 2.5 19.3% 38.8%

5 029 eSS N 350 1 000 10 651 24.5 299.1 205.4 660.9 0.0 0.0% 0.0%
PRM A 350 400 7 340 22.0 239.9 125.1 530.2 2.5 19.8% 39.1%

5 537 RS N 350 1 000 10 651 24.3 314.7 214.9 632.8 0.0 0.0% 0.0%
BLUR A 350 400 7 340 21.7 249.1 129.3 501.4 2.5 20.8% 39.8%

6 200 SN 350 1 000 10 651 24.6 335.9 226.4 602.3 0.0 0.0% 0.0%
PRM A 350 400 7 340 22.1 269.7 138.0 483.5 2.5 19.7% 39.1%

6 921 REREFEN 350 1 000 10 651 25.0 355.2 235.7 570.5 0.0 0.0% 0.0%
BURIR A 350 400 7 340 22.4 287.3 144.2 461.9 2.5 19.1% 38.8%

8 650 SN 350 1000 10 651 25.8 398.9 254.5 512.6 0.0 0.0% 0.0%
BLURM A 350 400 7 340 23.3 326.9 156.3 420.0 2.5 18.1% 38.6%

9 658 JEFFFF N 350 1 000 10 651 26.4 423.5 264.0 487.4 0.0 0.0% 0.0%
FLURML A 350 400 7 340 23.8 347.1 161.0 400. 1 2.5 18.0% 39.0%

11 388 et N 350 1 000 10 651 27.2 460.3 274.8 449.2 0.0 0.0% 0.0%
BRI A 350 400 7 340 24.7 380.5 166.9 372.0 2.5 17.3% 39.3%

FERePE N—3E 5 Lz 00 LR RS WO A AL 5 SR AR A—3E JUAROUTIE - 24 S0 2 AR Ay DRV R 20 7 5 AR A 28 T ok S i i, A B R 43 «
UKIX AT OKER RS 1 348. 5 ¥ L, UKIX TR Al vk B S 444. 5 i L, FLABTC UK DA BE ; BOR A A TC ok XA B 1 22 98 BL K XA B vk At i - 14 18

g B K X F3Y 9 i

P U NERSERIATAZ 9 265 (0 R 3, MAE AR Dk 175 A L
AT AR EER A, X U AR AL T iz He R &
Dr AEEA A Ia M 2 by b AT 1 W9, R T
N,

(1) PR EmIAF RN RS E=K
BEAAIE AT, 7R B WM ) 52 55 5 e A
FINKTE 2 = R s e KA .
TCAR ZE W B PYATARER L, o [ D S B as i
T 70% % ,2013 4 FRRRALEL 51 2tk 21 T 1 320 J7
TEU, [ 1 =R 1000 J7 TEU, ik,
FEl 7R X — ik by i 1 B A, AR L i T
T R 55 AU 8] 1) 52 5 A1 36 T 2R, R
XA S 2 SR A 5 5 B D AU ARAT e 1 B A i B

b A EL B B R A il

(2) 31 3 BT E AR AT IE A A0 5
Lz A R B 1] AT RAS XS e 0 AT, Hy T e R L
P T AR 5 I B A UK T, AT I AT
BESE AR AT T I TR LA K, A4 1 d 221
] 11 2% SR T AR A A A U AR AR LA AT A
FEE TR Lz i AR, 32 S R A AT AR 10%
PAE, HoA 5 000 TEU 26 A7 AR R AR A S8R B
U FEARIS 15% 22 o SEAUIE e K A DL Skl
A AR 22 , 25 J U e ik 35% 72t AU,
TEACAR K EA 58 42 1 Bl Z A1, A U ARSYUIE B AR 5 ]
EORFASTK AR BRI T A BA X3, HR
SRAIE o A, LR b SRR B AR A X



1

T IR TS IRAS A AR AR LA SR i v T T 73

FUT U R TR 0 AR S I AN K

(3) TEACHAL A A A is M &, &N
T G B A2 Tt i A A S 9 4% 28 (hub and spoke
port) o ARLFEHIE A EEAIBIEIL S, 456 RO £
AR A, RS I i i O L s LA ot s D 1SR BR
PNt R X 20 D RE R P o RS AU A ZR i B
R, U AT LA BT )b A A 7, ey i

X5 o

TE R S BT 1A ol 5 A 2L 4 X AR AR AL A
A5 B A AR KAYHE By o 5 DAIIR B AR
B H bR, WIAE AR ATIE A IR TR SOAR 5 4 g 5 g, 1)
A]_ERR I 1 d 22, AR OR BT AL UCR A 15 25 20%
oA TRAIN A I A 3T 40% o TRt , B 7R AR s o
IR B g AU AR LK 5 4 T3 1) — A B 2 A A A A

HoAg R 9 58 0% Horh B b Z 500, HL R
FiPF A 530 i HL A 7K AR R R B Y bk

i, SEALAR T8 S B A s s

27 3CHk

1 Perovich D, Gerland S, Hendricks S, et al. Sea Ice. Arctic Report Card: Update for 2013. http://www. arctic. noaa. gov/reportcard/sea_ice. html.
2 Dekker N, Damas P, Heaney S, et al. Container Forecaster. Drewry Maritime Research, 2013, Quarter 4: 05—97. http://www. drewry. co. uk/
publications/view_publication. php? id =312.

EA, . BT R AU ATE 2 T KO EEER, 2011, (4) 2 72—T7.

Fids, DuCruet C. BUAAEREARHE 1A R I HLE S I4E. HERRFSE, 2011, 30(3) : 397—410.

EFR, R S RAIE” B P —RA BT R AT T, MR, 2013, (2): 2123, 24

REL. E PR SR AU TR 0 & e iR, b R, 2013, (9) : 56—59.

VRE 5. vKIXAUATARANALTEPRAE R A e, P LIRS, 2010, (9) : 38—40.

i, A JURARACHEE SRR EIRIE. FrIXZ0F, 2014, (3) : 79—80.

0 N N W B W

POTENTIAL FOR CONTAINER TRANSPORT THROUGH
THE ARCTIC NORTHERN SEA ROUTE

Shou Jianmin, Feng Yuan
('Shanghai Maritime University, Shanghai 201306, China)

Abstract

This study analyzed the technical requirements and potential economy of ships navigating the northern sea route
through the Arctic. The development of a container-shipping network through the Northeast Passage was considered
based on an analysis of container trade volume between China and Europe. The scheme for analyzing the economics
of the technical requirements necessary for shipping to use the Northeast Passage in the Arctic was established, and
the model for the analysis of shipping costs constructed. The cost of container transportation via the Northeast Pas-
sage was compared with the Suez Canal by varying the size of the container ships. Based on the assumption that
Bergen in Norway would act as a hub-spoke harbor, it was concluded that the construction of such a facility in Eu-
rope would increase the comparative power of the Arctic passage. It was concluded that under current navigational
environments, voyage time through the Arctic passage would not be reduced much in comparison with the passage
through the Suez Canal, but voyage costs would be reduced by 10% and fuel consumption reduced by about 35% .
Key words

Arctic passage, container transport, harbor, cost analysis, shipping route



