
The global container port and terminal 
industry is facing unprecedented challenges 
as a result of the deployment of ever larger 
containerships combined with the creation 
of larger shipping line alliances. These two 
interrelated factors are placing significantly 
greater demands on ports and terminals 
than ever witnessed before, and they are 
having far reaching consequences by driving 
up operating costs and capital expenditure 
requirements. The dynamics of these factors 
are illustrated in Figure 1.

Going clockwise from the top left of 
the graphic: bigger ships are leading to 
more segmentation of terminal capacity, 
and more rapid terminal  capacity 
obsolescence. They are also increasing the 
pressure for faster port handling which 
in turn has implications in terms of what 
is needed from dockworkers. This also 
raises the question of the role of terminal 
automation. Bigger ships also mean lower 
frequency services and greater throughput 
peaks for ports and terminals to deal with. 

At the same time, bigger alliances mean 
that the ‘customer’ is bigger and more 
complex, and there is demand for fewer, 
larger terminals in each port, leading to 
pressure to consolidate terminals. Plus, the 
formation of alliances and the introduction 
of bigger ships leads to network and port 
of call changes, as well as terminal customer 
shuffles and shake ups in each port.

For terminal operators and ports 
these issues are resulting in a clear trend: 
higher operating costs and higher capital 
expenditure costs. The typical EBITDA 
margins for the global and international 
terminal operators analysed by Drewry 
remain in a range from 20-45% and their 
2014 financial results were in line with 
previous years. However, maintaining 
these margins will become increasingly 
challenging.

Productivity 
It is well documented that bigger ships 
are creating pressure for higher container 
handling speeds and better productivity 
in ports, but the very nature of the larger 
ships results in operational challenges. 
The number of gantry cranes deployed 
per vessel cannot be increased in direct 
proportion to ship sizes because as Figure 

2 shows, the length of vessels has not 
increased linearly with regard to TEU 
intake (they have got wider, deeper and 
stacked higher instead). For example, the 
length of the 19,200 TEU MSC Oscar is 
less than twice that of a first generation 
1,400 TEU ship, yet its TEU capacity is 
nearly 14 times greater. Similarly, an 18,300 
TEU Maersk Triple-E vessel is only 25% 
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Figure 1: Key operational and commercial challenges for container ports and terminals So
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longer than the 7,400 TEU Regina Maersk 
class, yet carries 150% more TEU. 

The largest vessels have, for the time 
being at least, reached a plateau of around 
400 metres in length with no sign of an 
increase being contemplated at present. 
If the 400 metre barrier were breached, 
this could help in terms of allowing 
more gantry cranes to be deployed, but 
at the same time it would have a negative 
impact in terms of the requirements for 
infrastructure such as quay length and 
turning circles. It is also the case that the 
cost and availability of labour in some 
locations restricts the number of additional 
cranes than can be deployed on each ship.

Handling ever larger ships also involves 
using gantry cranes which are higher and 
have longer outreaches, meaning that the 
trolley has to physically travel further per 
cycle between the quay and the ship’s hold, 
making it harder to maintain the number 
of crane moves per hour. In mitigation, 
bigger ships tend to have more containers 
discharged and loaded to/from each hold 
so there is less picking and choosing, and 
less crane shuffles. It may also be the case 
that more tandem lifts and dual cycles are 
possible.

Is automation the solution?
Bigger ships are also resulting in reduced 
frequency of service and greater volume 
peaks for ports. This leads to inefficient 
use of terminal capacity and a degree of 
wastage because infrastructure, equipment 
and manning levels have to be sufficient 
for the peaks but are under-utilised outside 
of them. It also changes the requirement in 
terms of yard size relative to berth length. 
For a given berth length, a larger yard is 
needed to cope with the peaks. Larger 
yards have cost implications for terminal 
operators, and fundamentally, there may 
not always be space to expand.

Both the productivity and peaking 
issues create challenges in terms of dock 
labour requirements, especially where 
labour has limited flexibility and where 
extra resources cannot easily be obtained 
for the peaks. This is one of the reasons 
why peaking and productivity have raised 
the profile of terminal automation, with 
some observers appearing to regard it as a 
kind of magic bullet able to ‘automatically’ 
provide faster ship handling. 

There is no doubt that automation 
offers many benefits, but the underlying 
processes must be good ones in the first 
place – automate a bad process and you 
have an automated bad process. In addition, 
many of the ways in which productivity can 
be improved are also possible with non-
automated terminals, for example twin/
tandem lifts, and ships stowed to allow the 
maximum crane deployment.

The advantages of automation are 
certainly clear in terms of safety, reduced 
environmental impact, mitigating damage 
to equipment and cargo, and consistency 
of performance. It can be also argued that 
consistency and predictability have as 
much value as faster handling. Automation 
can also help in locations where it is 
difficult or expensive to deploy humans 
24/7. 

Automation or not, overall, it appears 
unlikely that any solution based simply 
on evolution of the original gantry crane 
concept (which dates back to the 1950s) 
can consistently deliver the 6,000 moves 
per day berth productivity called for by the 
former Maersk Line CEO Eivind Kolding 
in 2011. Revolutionary ideas such as APM 
Terminals’ Fastnet crane concept are out 
there, but at present the economics do 
not stack up due to the potentially huge 
development and installation cost, and 
high risk factor. Plus, it remains doubtful 
that any shipping line is going to pay for 
Fastnet style speed of handling.

Vessel cascading and terminal 
obsolescence
The issue of bigger ships is not one that 
is restricted to ports handling the largest 
vessels in the world. The process of 
cascading vessels down to secondary trade 
lanes is widespread and thereby sharp 
increases in vessel sizes are being felt at 
all ports – nowhere is immune. The rate 
of change is also extreme, with the cycle 
of vessel upsizing having accelerated 
markedly in recent years. 

Bigger ships are also leading to a greater 
segmentation of terminal capacity. In the 
past, a ‘deep sea’ berth could handle any 
vessel afloat. Today, the capability of each 
berth or terminal has to be broken down 

into a range of ‘deep sea’ vessel sizes, with 
those berths and terminals able to handle 
the very largest ships, fully loaded, a small 
and exclusive club. 

This process is in turn leading to more 
rapid obsolescence of modern, serviceable 
terminal capacity. More berths and 
terminals are becoming unable to serve the 
markets they were designed for, and are 
thereby falling out of the game, unable to 
accommodate the ever larger ships. Ports 
are investing in new or enhanced facilities 
and it is clear that in doing so, some are 
taking the decision to effectively make 
redundant good, modern facilities.

Perhaps the most significant example 
of this is the MSC Home Terminal in 
Antwerp. Located behind the (very large) 
locks, this modern terminal has a capacity 
of around five million TEU per annum, 
making it the largest terminal in the port. 
However, it is being vacated and most 
likely will be taken out of use for handling 
containers, because MSC needs a terminal 
outside of the locks, on the riverside, in 
order to accommodate the largest vessels. 
In conjunction with the port authority and 
JV partner PSA, this is being developed in 
the Deurganckdok. 

Elsewhere, other ports and terminals 
have simply been forced out of the deep 
sea market, notably Thamesport in the 
UK, because it is not feasible or viable to 
adapt them to be able to accommodate 
bigger ships.

Greater customer power
Filling bigger ships with cargo requires 
shipping lines to form alliances and share 
ships. For ports and terminals, this means 
that the size and complexity of each 
customer (alliance) is increasing, along 
with their bargaining power. This however 

Figure 2: Non-linear relationship between ship length and TEU capacity (Index: First Generation 
vessel = 100)
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is a double edged sword, because as ships 
and alliances get bigger, the choice of ports 
and terminals that can accommodate them 
reduces. 

The new nature of demand is for less 
fragmented terminal capacity (fewer, 
bigger terminals needed in each port) 
which requires consolidation of terminals, 
both physically and in terms of ownership. 
However, such consolidation is complex 
and expensive, and may not be possible, or 
may take a long time to achieve. 

As alliances form and bed in, they 
develop combined networks and ports of 
call. This leads to changes in port rotations 
and calls, and changes in terminals used 

within each port. The demand side of 
the equation is dynamic, but the terminal 
capacity side is, by its nature, much slower 
and harder to change. In addition, the 
alliances are not fixed forever. Take for 
example the proposed merger of Cosco 
and China Shipping. The former is in the 
CKYHE alliance and the latter in the O3 
alliance. If the merger goes ahead, another 
shake up in the alliances will be inevitable 
and this will move the goalposts again for 
ports and terminals.

All these challenges may well trigger 
more alliances between terminals and/
or between ports. At port authority level, 
we have already seen Seattle and Tacoma 

coming together to "jointly market and 
operate the marine terminals of both ports 
as a single entity”. At terminal level, the 
concept of ‘alliance’ is a spectrum with, 
at one end, terminals in the same port 
simply sharing operational data, and at 
the other end, full scale mergers and the 
redevelopment of terminals taking place. 
The closer the coming together gets to the 
latter end of the spectrum, the more likely 
it is to encounter regulatory issues due to 
market power concerns. 

Alongside any such terminal alliances, 
there is the need for more operational 
collaboration between terminals and 
shipping lines to help deal with issues 
such as peaking and productivity. This is 
perhaps the key challenge – and hope - for 
all players going forwards.
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