
When contemplating the contemporary 
mega-terminal what immediately springs 
to mind is Yangshan Deep-Water Port, 
the Port of Shanghai’s largest terminal, 
which opened for business in 2005. It is 
built south of China’s largest port on two 
small, partly bulldozed islands which are 
fixed to another via reclaimed land. The 33 
kilometre, six-lane Donghai Bridge, which 
I had the privilege to cross ten years ago, 
connects Yangshan to Shanghai’s Pudong 
New Area. 

Along a nearly 6 kilometre quay with a 
16 metre water depth, Yangshan boasts 64 
STS container gantry cranes. The building 
of a 2.4 kilometre quay line at Yangshan – 
known as Phase Four – started earlier this 
year and is aimed to be completed by 2017. 
A fifth and last phase should take annual 
handling capacity to 15 million TEU by 
2020. 

There are many more mega-terminals 
in China and elsewhere in the Far East, 
with Singapore and PSA’s four adjacent 
terminals as the leading facility. The 17.5 
kilometre quay line with 14.6-18.0 metre 
water berths collates 212 quay cranes in 
total, providing a 37 million TEU capacity. 
Most notable in the case of Singapore is 
the new Tuas Terminal which will replace 
elderly berths and will ultimately look to 
provide a 65 million TEU capacity: now 
we are talking super mega-terminals.  

Throughput
Size basically implies the handling of 
lots of boxes and this is of course true 
the other way around. Fourteen ports 
worldwide handled more than 10 million 
TEU in 2015, with Dalian enjoying the 
highest 5-year compound average growth 
rate. 

Mega-ship ability
Emma Maersk launched in August, 2006 
with a stated capacity of 11,000 TEU 
and was the world’s first containership 
to break the magic boundary of 10,000 
TEU. Maersk Line may have thought that 
through this ship it had taken a decisive 
lead on the competition. However, over 
a short period of time in 2007, and into 
2008, orders were announced by other 
lines for around 190 very large box ships, 
all with a 10,000+ TEU capacity. It is at 
this period that the generic name of Ultra 
Large Container Ship was borne.

Conventional wisdom contends that by 
repeatedly building ships much larger than 
in operation at the moment of their launch, 
Maersk Line was the catalyst for industry 
overcapacity. The 7,400 TEU Regina 
Maersk, launched in 1996, and the Emma 
Maersk provoked other carriers, worried by 

Modern mega-terminals: 
a review

Dirk Visser, Senior Shipping Consultant and Managing Editor, 
Dynamar, Alkmaar, the Netherlands 

The multi‐millionaires
5‐year throughputs of ports having handled more that 10 million in 2014

Port Country Area 5‐year CAGR 2014 2013 2012
Shanghai China Asia, North East 7.1% 35,285,000 33,617,000 32,529,000
Singapore Singapore Asia, South East 5.5% 33,869,000 32,579,000 31,649,000
Shenzhen China Asia, North East 5.7% 24,037,000 23,278,000 22,941,000
Hong Kong China SAR Asia, North East 1.2% 22,300,000 22,288,000 23,126,000
Ningbo China Asia, North East 13.1% 19,450,000 17,327,000 16,830,000
Busan South Korea Asia, North East 9.3% 18,683,000 17,682,000 17,046,000
Qingdao China Asia, North East 10.1% 16,624,000 15,520,000 14,500,000
Guangzhou China Asia, North East 7.6% 16,160,000 15,309,000 14,744,000
Dubai UAE Middle East Gulf 6.5% 15,249,000 13,641,000 13,280,000
Tianjin China Asia, North East 10.0% 14,050,000 13,001,000 12,300,000
Rotterdam Netherlands Europe, North West 4.5% 12,298,000 11,621,000 11,866,000
Port Kelang  Malaysia Asia, South East 8.4% 10,946,000 10,350,000 9,934,000
Kaohsiung Taiwan Asia, North East 4.3% 10,593,000 9,938,000 9,781,000
Dalian China Asia, North East 17.3% 10,128,000 9,912,000 8,064,000
Totals 7.1% 259,672,000 246,063,000 238,590,000
Growth 6% 3% 4%

The multi-millionaires. 5-year throughputs of ports having handled more that 10 million in 2014
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the Danes’ assumed lower slot costs eroding 
their market share, to follow suit, as market 
realities disappeared out of sight.

Unfazed by this observation and 
expecting annual 5%-8% Far East to 
Europe market growth, in 2011 the 
Danish carrier ordered twenty 18,300 
TEU Triple-E vessels. Meanwhile, at this 
time eight carriers were operating or had 
on order plenty of 18,000+ TEU ships; all 
of them with a larger capacity than Maersk 
Line’s leviathans. 

By 2019, 103 mega-ships of 18,000-
21,100 TEU will be operating along 
the North Europe-Far East axis [*at the 
time of printing], the only trade in which 
they will be able to achieve their superior 
economies of scale (when they are full). 
Hence it is the terminals in ports on this 
route that are handling these ships, and 
once it was thought that these would 
call at very few ports only, in reality, 
the number of roundtrip ports is not 
much less than it was in the early days of 
containerisation. 

Five of the present nineteen regular 
North Europe-Far East container services 
deploy 18,000+ TEU mega-ships and 
make 13 to 19 calls during their roundtrip. 
The total number of ports per region is: 
North Europe 13, the Mediterranean 3, 
the Middle East 1, and the Far East 13 (30 
in total). 

All five 18,000+ TEU services call at 
Yantian International Container Terminal 
(YICT) in Shenzhen, South China; and 
four call twice during their Far East ports 
rotation. Therefore YICT, equipped with 
51x24 box-wide STS container gantry 
cranes, handles the largest number of 
mega-ships.

Production
Productivity is defined as the average of 
the number of moves (loaded, discharged 
and shifted) per hour per call, calculated 
by dividing the total moves by the hours 
that the ship has been at berth. With 186 
moves per hour, APM Terminals Yokohama 
came out as the world’s 2014 number one. 
Furthermore, the top ten ports in the world 
includes no less than eight facilities in five 
different Chinese ports, including four in 
Tianjin, the North Chinese port recently hit 
by a devastating blast. DP World Jebel Ali 
is the single terminal outside the Far East in 
the ranking.

Mega-alliance patronage
The four alliances, comprising a total 
of sixteen carriers, ruling the East-West 
routes will be sufficiently well known, but 
their present East-West capacity shares are 
summarised in the table directly to the right.

The multi-sling services operated by 
the four leading alliances literally cover 

all relevant main ports in the Europe-
Far East, Transatlantic and Transpacific 
trades. Hence, it requires the 18,000 TEU 
mega-ships operated by these alliances to 
define mega-terminals based on alliance 
patronage, which are exactly the same 
terminals as the ones by mega-ship ability.

An overview of the number of 18,000+ 
TEU ships per alliance, separate for existing 
and on order, is given in the next table. 

Technologically advanced state
It could indeed be argued that, in addition 
to water-depth, connecting infrastructure, 
stronger quays, larger yards and other 
essential physical requirements, it takes 
the most technically / technologically 
advanced terminals to be considered as 
true mega-terminals. 

April, 2006 saw the official opening 
of APM Terminals Rotterdam II at 
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Overview per trade area of ports served by 18,000+ TEU Mega Large Container Ships (MLCS)

Port Calls Country Port Calls Country
Gdansk 1 Poland Busan 4 South Korea
Aarhus  1 Denmark Kwangyang 1 South Korea
Gothenburg 1 Sweden Dalian 2 China North
Hamburg 2 Germany Tianjin 2 China North
Bremerhaven 5 Germany Qingdao 4 China North
Wilhelmshaven 1 Germany Shanghai 7 China Central
Felixstowe 3 UK Ningbo 5 China Central
Southampton 2 UK Xiamen 1 China South
Rotterdam 5 Netherlands Shenzhen (Yantian) 9 China South
Zeebrugge 2 Belgium Hong Kong 1 China SR
Antwerp 2 Belgium Singapore 3 Singapore
Dunkirk 1 France Tanjung Pelepas 4 Malaysia, West
Le Havre 2 France Port Kelang 3 Malaysia, West
Algeciras 3 Spain Khor Fakkan  1 Arabian Sea
Tangier‐Med 3 Morocco ‐ ‐ ‐
Marsaxlokk  1 Malta ‐ ‐ ‐

In North‐South‐North port order of the Eastbound Europe‐Far East Trade

*data based on JOC rankings

World's 10 largest terminals by 2014 productivity (source: JoC)

Rank Terminal Top 10 worldwide Port Production
1 APM Terminals Yokohama Yokohama 186
2 Tianjin Port Pacific International Container Terminal Tianjin 142
3 Qingdao Qianwan ContainerTerminal Qingdao 136
4 Tianjin Port Alliance International Container Terminal Tianjin 136
5 DP World Jebel Ali Terminal Dubai 131
6 Ningbo Beilun Second Container Terminal Ningbo 129
7 Tianjin Five Containents International Container Terminal Tianjin 124
8 Xiamen Songyu Container Terminal Xiamen 124
9 Tianjin Port Eurasia Int. Container Terminal Tianjin 121

10 Yantian International Container Terminal Shenzhen  119

Overview per trade area of ports served by 18,000+ TEU Mega Large Container Ships (MLCS)

World's 10 largest terminals by 2014 productivityMLCS per Alliance, split for existing and on order

Alliance Existing On order Total Ø TEU Total TEU
2M 25 26 51 19,000 967,000
CKYHE 0 22 22 19,700 433,000
G6 0 16 16 20,500 328,000
Ocean 3 7 7 14 19,700 276,000
Total 32 71 103 19,500 2,004,000

Mega Large Container Ships

MLCS per Alliance, split for existing and on orderEast‐West Alliances, present East‐West trade shares, Partners

Alliance Capacity shares Carriers
2M 25.5% Maersk Line, MSC
CKYHE 26.4% Coscon, Evergreen, Hanjin, “K” Line, Yang Ming
G6 26.1% APL, Hapag‐Lloyd, Hyundai, MOL, NYK, OOCL
Ocean 3 16.5% China Shipping, CMA CGM, UASC
Other 5.5% Nine different carriers

East-West Alliances, present East-West trade shares, Partners
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Rotterdam’s reclaimed Maasvlakte 2, and 
a few months later the commissioning of 
the DP World-operated Rotterdam World 
Gateway (RWG) was announced in the 
same area. Both terminals, which have 20 
metre deep berths, are fully automated to 
the present max and include an exciting 
first in their remotely controlled STS 
gantry cranes.

All mega large ships are built with 
the North Europe-Far East trade in 
mind. With its high volumes, a relatively 
long time at sea and short time in port, 
this route offers the best conditions to 
maximise the very large ships’ superior 
economies of scale. 

The STS cranes needed to handle 
these ships are much taller than their 
predecessors, reaching a minimum 50 
metres under the spreader. Therefore they 
are also heavier and require stronger quays. 

The call size of an 18,000+ TEU ship 
may easily go up to 7,500 moves, equal to 
some 12,500 TEU. Consequently, an extra 
pressure weighing on terminal operators is 
the big ship carrier requirement to handle 
6,000 moves per hour to limit port stay. 
The universal consent among stevedores is 
that a production of 3,500 moves is a more 
realistic maximum. 

Full STS quay automation is the only 
means to achieve 6,000 moves per 24 

hours of production in a sustainable 
fashion. The operator is not in a cabin on 
the crane but in a remote control centre. 
Unlike the traditional human crane-driver, 
a robot crane doesn’t suffer from back/neck 
stress, fatigue or fading concentration, and 
can easily withstand the required faster 
acceleration and braking. 

W ith remotely-control led crane 
automation, APM Terminals expects to be 
making up to 50% more moves per hour; 
DP World’s RWG anticipates 40 moves 
an hour. In both cases, it comes down to 
6,000 moves per day working the ULCS’s 
with 6 automated quay cranes and a crane 
intensity which the stowage plan must 
allow. Both facilities are still far away from 
this production. 

Finally
As matters are, overall North Europe-
Far East volumes are bound to contract 
by 3% this year. North America-related 
full containers are developing much 
better with estimated growths of 11% 
for the Transpacific trade and 13% for 
the Transatlantic. As these trades are not 
very big ship suitable, it will take a bit 
longer before the enormous investments 
in too many mega-ships and in the 
mega-terminals in Asia and Europe will 
pay out. 
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