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Top 20 Container Ports of the World, 2012 (in TEU Basis)
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COUNTRY
China

singapore
China
China
South Korea
China
China
China

UAE

China
Metherlands
Malaysia
Taiwan
Germany
Belgium

Us

China
Malaysia
China

Indonesia

% change
2.5%

5 T%
52%
1.6%
L
g.0%
3.4%
11.4%
2.1%
6.2%
0.1%
4.1%
1.5%
1.7%
0.3%
1.7%
25.9%
2.4%
11.6%
5.8%

23.12M teu
22 94M teu
B 17.05M teu
15.67M teu
14.74M teu
14.50M teu
D 13.27M teu
12.30M teu
11.87M teu
10.00M teu
9.78M teu
g.96M teu

B 5 6am teu
I 5.08M teu

g.06M teu
7.70M teu
7.20M teu
6.20M teu




1991 1999
Rank Port Rank Port
i Singapore [ 1| HomgKong |
|2) " Hong Kong ™| | 2| Singapore
3 Kaohsiung 3 Kaohsiung
4 Rotterdam 4 Busan
9) Busan 3) Rotterdam
| 6  Kobe | 6]  Long Beach
Ji Hamburg
8 Los Angeles 8 Los Angeles
9 Keelung 9 Hamburg
10| New York/New Jerse 10 Antwerp
_ 11| New York/New Jersey
Dubai
13 Long Beach Felixstowe
14 Antwerp | 14 Tokyo |
15 San Juan 15 Port Klang
16 Felixstowe 16 Tanjung Priok
17| Bremen/Bremerhaven 17 Gioia Tauro
18 Dubai 18| Bremen/Bremerhaven
19 Oakland
20 Bangkok

Historical
World
Container
Port Ranking

10



Container Throughput in Chinese Ports
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Example of Container Terminal Development in China

Yangshan Terminal, Port of Shanghai

-50 berths (originally planned), deeper than -16m

to solve several problems such as capacity and water depth

in other present terminals of Shanghai located along Yangze River
-Needs for developing better access from the city center

Waigaogiao
Terminal

Shanghai Pudong
Int’'l Airport

/
REBXE _
(Length: 35 km) | Yangshan Terminal
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Maximum Capacity of Existing Containerships | ="
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Saving in distance (3315 n.m: 23%)



The Suez Canal can accommodate the following percentages of the fully loaded vessels :

Besides, The Canal can accommodate all the ballast vessels and VLCCs & ULCCs in partial
loaded condition
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Ship Type (fintg) " s fiky | .
B8 | Y17 | 000k | ¥ET
B H— 3509 19.7% 1157127 12.4%
LNG 1083 6.1%  121.831] 13.1%
NIV XX 2601 14.6% 83,528 9.0%
BEES EY) (Combined Carriers) 17 0.1% 098 0.1%
— % E Y (General Cargo) 1,395 7.8% 15,142 1.6%
O TS 7178| 403%] 519296 55.9%
RORO#A 254  1.4% 5467| 0.6%
EEEX RS 1,013  5.7% 60,490 6.5%
k& fin 96| 0.5% 2908| 0.3%
Z Nt 653| 3.7% 4093 0.4%
&5t 17.799] 100.0%]  928.880] 100.0%
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Expansion Plan of Panama Canal

Max. Length

Max. Length
366m

' I_*M“. Depth
1 12m l\
Max. Width l Max. Depth
32.3m Max. Width 15m

49m
H NOW “ H PLANNED “
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International Shipping Route between East Asia and Europe

Northern Sea Route(NSR)

Trans Siberian Route(TSR)

China Land
Bridge(CLB)

Suez Canal Route(SCR)




Northern Sea Route (NSR) in the Arctic:
New shipping route between East Asia and Europe

http://barentsobserver.com




source: Verny, J. and Grigentin, C. (2009), Container shipping on the Northern
Sea Route, International Journal of Production Economics, 122, pp.107-117.



NSR Transit Cargoes

1,600,000 80
1,400,000 70
- 1 200000 60 :E' I Frozen fish
= i3
£ =
< 1,000,000 50
E F I Bulkiiron ore, coal
-
E 800, 000 40 b general cargo)
[
& 600,000 >0 -E L iquid bulk
S 400,000 / 20 3
200,000 10 =3 Transit Number
o | B .

2010 2011 2012 2013

. Year | 2010 | 2011 | 2012 | 2013 |
4 34 46 71

70,000 604,652 894,079 978,735

| Bulk(ton) | 41,000 110,339 359,20 276,939

24,673 8,265 100,223

111,000 820,789 1,261,545 1,355,897




Major Shipping on the Arctic Route

Iron Ore (from Norway and Murmansk to China)

Gas Condensate (from Vitim and Murmansk to East Asia & Southeast Asia)

Crude Oil (to Valandey to Europe)

Honningsvag

Kirkenes

Murmansk Ores (from Noririsk to Europe)

Vitino

Frozen Foods (from Far East to St. Petersburg)

Alkhgngelsk Noririsk

Varandey  Sabetta
(under

construction)  Dudinka

Pipeline & Railways
West Siberian Gas Fields

61



Demand Forecasting Modeling of Suez Canal Transit

Definition of World Region

NENA
EU
WCNA — FE

ECNA 1 ~ PRC‘

GC \ \\
W Af |~ SE Asi
\
WCSA EOC
ECSA S Af E Af

W OC
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CURRENT COMPETITVE STATUS OF SCR

Example of Containership
Share of Suez Canal by OD Pair (2010)

America Europe Africa Asia Oceania
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
V'\\‘/: \‘/SV: NENA [ECNA| GC gi EU MVI\E/D MIIEED B Sea; N AF X\'/: S AF | EAF |R Sea| AG Xvsii Esisa AssliEa PRC | FE {WOC|EOC
America [ 1 |North America (West Coast) WCNA
2 [Central & South America (West Coast) |WCSA
3 |North America (Northern East Coast) NENA = = 36% 0%)— -
4 [North America (East Coast) ECNA = 26% 9%/ — 0%
5 Efnn;(gnz;:?cf:sl?) Caribbean, Central GC _ _ 27% o%l— 0%
6 |South America (East Coast) ECSA = (- 0% 0%]|- 0% 0% 0%
Europe 7 [North & West Europe EU 0% 96%| 91% 83%
8 [West Mediterranean W MED 0% 98%| 94% 97%| 95%
9 [East Mediterranean E MED 94% 90%i— -
10 [Black Sea B Sea = - = - |-
Africa 11 |North Africa N AF 0%
12 |West Africa W AF = 0% 0% 0% 0% 0% 0%!
13 |South Africa S AF 0% 62% - 0%
14 |East Africa E AF - - - = = -
Asia 15 [Red Sea R Sea - -
16 |Arabian Gulf AG - 85%| 73%| 0% = 56%
17 |South Asia(West) W S Asia - 0% 56%
18 |South Asia(East) E S Asia - 0%
19 [South East Asia SE Asia 86%| 74%| 0% 97%| 0%
20 (China PRC 36% 21%[ 20% 0%! 96%| 97%| 94% 97%| 0%
21 |East Asia FE 0% 9% 0% ' 90% 0%
Oceania | 22 |Oceania(west) W OC - - - =
23 |Oceania(East) E OC - 0% 0% -
No passing through neither Suea, Cape, and Panama
No Service Exists
Competing with Cape
Competing with Panama 65

- No competitor (only via Suez)

*Vessel duplication for multiple OD pair is allowed




Logit Model: Primitive but powerful stochastic model

Random Utility Theory

v Each decision-maker is assumed to chose an alternative that he
recognizes his utility is the highest

v Utility of decision-maker n in alternative k from port i to port j is
expressed as

U

=V} j

kijn

'\

Deterministic term: Error term:
representative (or observable) unobservable components
components of utility of utility

66



exp(—é’ Vi ) |

P. = 0 distribution parameter
K Z exp(_ G .Vkij ) (unknown parameter)
K
P,
larger & -

smaller 6

Difference of deterministic term

Example of calculated share when binary choice V2 — V167
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Yangtze River Area and River Transport

Three Gorges

(Sanxia) Du
. |

)
o o)

Luzhou

O

O Liangyungang

Zhenjiang
Yangzhou %angjiagang
%O/ Nantong
o4 @)
\&Jhu
O Ningbo
O



Ather

YuXinOu:

Chongqing — Duisburg and Chongging — Moscow

Parties responsible for the route’s
sections
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TRACECA: Transport Corridor Europe-Caucasus-Asia



— Turkmenistan and Vicinities
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CURRENT STATUS OF GMS SOUTHERN CORRIDOR

Four major routes of international container cargo from/to Phnom Penh
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(AH Imprveent Project (near Phnom Penh)
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Share of each route
for Cambodian International Container Cargo (2010, Laden)

export import
Ho Chi Minh/
Cai Mep International
6.8% land shipping Ho Chi Minh/

Cai Mep
18.5%

Phnom Penh

26.1%
International

inland water
shipping

Phnom Penh
14.8%

Sihanoukuville
66.6%

Sihanoukville
67.1%

Source: Estimated from IRITWG (2012) and JICA report (2013)



CONTAINER CARGO ASSIGNMENT MODEL

Intermodal network Maritime & Inland Waterway
F'Y' / Shipping Sub-Model
r _/_ |
o 7 - o
land shipping  expgrt maritime and inland ~ ivport  land shipping
link lin waterway shipping link ~ llink link

()
()

*CA4 countries LASM I EERYRT —D XA RE 130



MODEL FORMULATION

Stochastic Assignment Model (derived form of a logit model)
| exp(-6-G;, )
" exp(-6-Gy, )+ > exp(-6-G,, )

h’EHij

Fijh =Q

QIJ cargo shipping demand (TEU), &: distribution parameter

G;jn, : generalized cost defined as

Gy, = FL, + FL, +FM
rvt-(TL, +TL, +TPX, +TM _ +TPM )

vt: value of time for shipper (US$/TEU/hour)

—mm

Freight Charge (USS/TEU) FL. FL

ir’ rs

Shipping Time (hours) TL. TL TPX,, TPI\/IS T™, 131

ir’



Land Transport Network in Lower Mekong River Area
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MODEL OUTPUT

Reproducibility of the Model
export

Actual Model Estimated 'nternational
land shipping

Ho Chi Minh/ Ho Chi Minh to Vietham
Cai Mep 4.3%

6.8% |nternational Laem Chabang

land shipping 4.0%

Cai Mep/
Thi Vai
5.8%

Phnom Penh
26.1%

International Phnom Penh

. . inland water 29.7%
Slhc':\r10UC|)<Vl||e shipping Sihanoukuville International
67.1% 56.2% inland water
shipping

vt=5(USS/TEU/hour), 6=0.003, a,,,,=0.4, a,,,..:£0.1

water



Reproducibility of the Model (contd.)

'm pOI’t International
: land shipping
Actual Model Estimated i vietnam
Ho Chi Minh/ Ho Chi lzllinh
Cai Mep Laem Chabang 12.1%
18.5% International 9.3% Cai Mep/
land shipping Thi Vai

3.0%

Phnom Penh
14.8%
International Sithanoukville

inland water 59.5%
shipping

Phnom Penh
16.1%
Sihanoukuville

66.6% International

inland water
shipping

vt=5(USS/TEU/hour), 6=0.003, a,,,,=0.4, a,,..:=0.1

water



Thank you very much for your kind listening!



