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  International Association of Marine Aids to Navigation and 
Lighthouse Authorities (IALA-AISM) gathers together marine aids 
to navigation authorities, manufacturers and consultants from all 
parts of the world and offers them the opportunity to compare 
their experiences and achievements. 
www.iala-aism.org

International Association of Airport and Seaport Police- 
InterPortPolice is a worldwide, non-governmental and non-profit 
association dedicated to mutual cooperation in setting the highest 
standards of safety, security and law enforcement regarding the 
transportation of persons and property through air and seaports, 
across boundaries and other terminals. 
www.interportpolice.org

The World Customs Organization (WCO) is the global centre of 
customs expertise and research, with a primary mission to enhance the 
effectiveness and efficiency of customs administrations. It is an ideal 
forum for the organization’s 177 members, who collectively process 
over 98 percent of world trade, to exchange experiences and share 
best practices on a range of international customs and trade issues.
www.wcoomd.org

The International Maritime Pilots Association is a forum for the 
exchange of information. Its main objective is to provide a 
representative voice for pilots in international maritime forums, 
particularly at the International Maritime Organisation (IMO), an 
agency of the United Nations, and the International Maritime Law-
Making Body. 
www.impahq.org

ICHCA International speaks for cargo handling interests at an 
international level and consults, informs and advises its members 
accordingly. It has a worldwide membership and is a recognised Non-
Governmental Organisation (NGO) with ILO, IMO, ISO and UNCTAD.
www.ichca.com

AIM is the global trade association for automatic identification and 
mobility technologies. As a not-for-profit industry organization, 
AIM’s mission is to stimulate the understanding and use of the 
technology by providing timely, unbiased and commercial-free 
information. 
info@aimglobal.org  •  www.aimglobal.org  •  www.rfid.org

International Harbour Masters’ Association (IHMA) 
promotes safe, efficient and secure  marine operations in port 
waters and represents the professional standing, interests and views 
of harbour masters internationally, regionally and nationally. 
www.harbourmaster.org

PortEconomics is a web-based initiative aiming at generating and 
disseminating knowledge about seaports. It is developed and 
empowered by the members of the PortEconomics group, who are 
actively involved in academic and contract research in port economics, 
management, and policy. Since October 2012, Port Technology 
International and PortEconomics have been engaged in a partnership.
www.porteconomics.eu

International Association
of Ports and Harbors

The International Association of Ports and Harbors (IAPH) is a 
worldwide association of port authorities, whose principle objective 
is to develop and foster good relations and cooperation by 
promoting greater efficiency of all ports and harbors through the 
exchange of information about new techniques and technology, 
relating to port development, organisation, administration and 
management. 
www.iaphworldports.org

The Coasts, Oceans, Ports and Rivers Institute (COPRI) works to 
advance and disseminate scientific and engineering knowledge to 
its diverse membership, which is engaged in sustainable 
development and the protection of coasts, oceans, ports, 
waterways, rivers and wetlands. COPRI works to enhance 
communication and cooperation among more than 3,000 members, 
both domestic and abroad, and the industry as a whole by 
advancing members’  careers,  st imulating technological 
advancement and improving professional practice. 
www.coprinstitute.org

CEDA promote the exchange of knowledge in all fields concerned 
with dredging. They enhance contacts between the various groups 
from which members are drawn and between the dredging 
fraternity and the rest of the world, enhancing understanding of 
dredging works from both theoretical and practical viewpoints. 
www.dredging.org

The International Association of Dredging Companies (IADC) stands 
for International Association of Dredging Companies and is the global 
umbrella organisation for contractors in the private dredging industry. 
As such the IADC is dedicated to not only promoting the skills, 
integrity and reliability of its members, but also the dredging industry 
in general. IADC has over a hundred main and associated members. 
Together they represent the forefront of the dredging industry.
www.iadc-dredging.com

The Ports and Terminals Group (PTG) is the UK’s leading ports trade 
association. PTG’s mission is to help facilitate its members’ entry 
into, or growth of their businesses in, overseas markets; and in doing 
so assist port organizations and governmental authorities worldwide 
to undertake port development and expansion on a build-operate-
transfer or similar basis.

Shanghai Maritime University (SMU) is a multi-disciplinary university 
with a special emphasis on shipping, logistics and ocean science. The 
history of SMU can be traced back to 1909 at the end of Qing Dynasty 
and the university has been honored as a “cradle of international 
shipping specialists”. At present the university runs 19 doctoral 
programs, 59 master’s degree programs, 45 bachelor’s degree 
programs. SMU has over 20,000 full-time students, including 17,000 
undergraduates and over 3,000 postgraduate students. In the MOE 
evaluation of undergraduate education in 2004, SMU was awarded an 
“A”(Excellent). SMU has always attached much importance to exchange 
and cooperation with overseas institutions, and has established close 
ties with over 70 overseas universities and academies.
www.shmtu.edu.cn

Zepol provides US import and export data via an online platform. 
The data is comprised of 150 million US Customs bills of lading and 
US Census statistics. Thousands of trade professionals subscribe to 
Zepol to monitor competitors’ shipments, discover new suppliers 
around the globe, analyse markets and generate targeted sales 
leads. 
www.zepol.com

SUPPORTER COMPANIES

Port Technology International is supported by leading terminal operator networks, 
including APM Terminals and DP World.

APM Terminals operates a Global Terminal Network which includes 20,300 
employees in 67 countries with interests in 71 port and terminal facilities.
DP World has a portfolio of more than 65 marine terminals across six continents, 
including new developments underway in India, Africa, Europe and the Middle East.
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FROM THE

EDITOR

Well, what has been the biggest issue of 
this young year? There have certainly been 
many contenders; the plunge in the oil 
market, the trouble in the dry bulk sector 
and the ongoing drive to turn the maritime 
world ‘green’, all are challenges that 
warrant a mention. However, it has been 
as clear as day for us in the PTI offices as 
we’ve seen traffic mount that the container 
weighing issue is foremost in the collective 
mind-set of the industry.

The container weighing issue seemed 
rather subdued throughout 2015, yet it 
has flashed into life with the onset of 2016, 
with an industry seemingly eager to catch 
up with all the key information (and there’s 
quite a bit of that!) as it dawns on ports, 
terminals and shippers that the impending 
rule is set to come into action this year – 
July, 1 to be exact. 

This also brings me on to the second 
major topic of this year and that has 
been automation. The evolution of port 
automation has been something I’ve 
witnessed since my time as editor with 
Port Technology and I’m pleased to see the 
team has been developing many initiatives 
in this area with relation to automation and 
training. First of these is the edition after this 
one which is intended to explore the subject 
in greater detail by publishing papers from 
those at the cutting-edge of automation and 
training. Another major announcement we 
are pleased to make is that Port Technology 
will be hosting an exclusive networking 
event for C-Level executives from around the 
world. We have some of the most dynamic 
speakers and industry gurus taking part in 
interactive panel discussions in which we 
will analyse the viability and potential of port 
automation definitively. 

With this inaugural Port Technology 
edition of 2016 we wanted to start the 

year with a bang and serve up something 
fresh, informative and a little different. So, 
following on from our fascinating online 
results last year – which taught us that the 
portside of the industry has an insatiable 
appetite for news relating to the shipping 
industry – we wanted this edition to cover 
ports, terminals and shipping, as well as 
their interrelationship.

By doing this there is no intention to 
show either shipping or the portside 
preferential treatment, but to move with 
the wider industry as talks of collaboration 
become so central to the intrinsically linked 
port and shipping sectors. We hope this 
can bring mutual understanding of each 
sector, and foster a healthy and productive 
dialogue between academics, operators 
and executives within the industry. 

So, in this edition, as well as having 
our usual pioneering papers from port 
specialists around the world, there’s also 
a range of Q&A’s with some of the biggest 
carriers and papers from shipping specialists 
that offer a new dimension to the journal. 
Hence, the Mega-Ship Issue.  

It is also a pleasure to announce that we 
have two new partners that have joined us 
in 2016, sensor intelligence specialist SICK, 
cable specialist Tsubaki and Netherlands-
based shipyard Damen: a warm welcome 
to each. 

Lastly, I hope you’ve had the chance to 
view our PTI Newscast, a new initiative that 
brings the latest breaking news and views to 
you in a handy video format. Please watch 
the latest edition on the PTI website, and if 
you know you’ll be passing through the City 
of London one day, please get in touch with 
myself of one of the team. We’re always 
more than happy to welcome friends in the 
industry, and who knows, you may just end 
up on the newscast. 

Richard Joy
Editor 

R.B.S.

PREFERRED
PARTNERS

P O R T S & T E R M I N A L S

8 rjoy@porttechnology.org X www.porttechnology.org
T @PortTechnology l http://linkd.in/porttech
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Container shipping has been plagued 
with overcapacity and weak demand on 
the back of slowing global growth at the 
beginning of 2016, however problems 
run much deeper than that, with the Dry 
Bulk Index (a key economic indicator for 
raw material trades) hitting historic lows, 
and the price of oil also plummeting 
to desperate territory. Are we back in 
2008 and on the verge of another global 
meltdown?  

"It is worse than in 2008," according to 
Maersk Chief Executive Nils Andersen, he 
told the Financial Times that the oil price is 
“…as low as its lowest point in 2008-2009 
and has stayed there for a long time and 
doesn't look like going up soon. Freight 
rates are lower. The external conditions are 
much worse but we are better prepared." 

Maersk’s operating activities totalled 
US$8 billion for 2015 despite a significant 
decline in container freight rates, with 
an underlying profit of $3.1 billion. A 
significant drop when compared to the 
$4.5 billion of the 2014 financial year.

After a satisfactory result in H1, 2015, 
Maersk was severely impacted by a 
widening supply-demand gap across 
most of its businesses, a common 
theme throughout the industry, leading 
to significant oil price and freight rate 
reductions.

What makes this situation particularly 
ominous is that unless there’s a significant 
boost in global demand, there doesn’t 
seem to be any respite for the industry. 
Despite international sanctions being 
lifted on Iran, the following trade will likely 

produce a fillip as opposed to a saving 
grace. 

Overcapacity also remains a huge 
issue, with yet more large ships on order 
exacerbating the problem further, and 
shipbuilders eager to secure any possible 
contract to keep afloat.   

“Given our expectation that the oil 
price will remain at a low level for a 
longer period, we have impaired the 
value of a number of Maersk Oil’s assets,” 
Nils Andersen said in a statement. “We 
will continue to strengthen the group’s 
position through strong operational 
performance and growth investments.” 

While a drop in oil prices can often 
provide an economic boost by providing 
more bang in the consumer pocket, 
thereby driving demand, the drop in the 

THE STATE OF SHIPPING 
ARE WE SAILING INTO A STORM?   
Richard Joy, Editor,  
Port Technology, London, United Kingdom
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DP WORLD MOOTS DRONE CARGO 
TRANSPORT 

Sultan Ahmed Bin Sulayem, Chairman of 
DP World, recently spoke at the World 
Government Summit in Dubai where he 
discussed 'The Future of Smart Trade' 
stating that government planning is 
essential when implementing cutting-
edge technology to enable trade, with 
drone cargo transport a possibility for 
the future. According to Gulf News Bin 
Sulayem said that the Jebel Ali Free Zone 
currently contributes 20% to Dubai’s 
gross domestic product, which will rise 
to 50% by 2025, and that the main areas 
for future trade development include 
robotics and automation, autonomous 
vehicles, simulation as well as the 
Internet of Things and big data. 

ARCTIC ROUTE ‘DECADES AWAY’

A new report released by the Arctic 
Institute has said that it could be decades 
before an Arctic shipping route is created 
between China and Northern Europe, 
according to The Guardian. Although 
countries such as Denmark would 
most likely benefit the most from the 
opening of a northern shipping route, 
the Arctic Institute explained that 2040 
would be the earliest that the route 
would be commercially viable because 
of the current economic climate and 
treacherously icy conditions, which 
would require the deployment of ice 
breakers and strengthened hulls for ships 
to pass through, as well as lower bunker 
fuel prices. 

OBAMA PROPOSES FINAL 
$10-A-BARREL OIL TAX

Barrack Obama, President for the US has 
recently released a US$4.1 trillion final 
budget proposal, which is the last of his 
presidency and will include a $10.25 
per barrel tax on oil. Despite reports 
that Republican-controlled congress 
is anticipated to reject it, the taxation 
scheme could raise $319 billion over 
the next 10 years. The tax would apply 
to domestically-produced and imported 
oil and the budget would not take effect 
until October 1, 2016. Transportation 
infrastructure is said to benefit from 
the tax as it will increase spending, and 
would be paid by oil companies.

FELIXSTOWE TO OFFER CONTAINER 
WEIGHT SOLUTION

Following news that the container 
shipping industry is going through a 
period of uncertainty in relation to the 
soon-to-be implemented container 
weight regulations on July 1, 2016, 
the Port of Felixstowe plans to offer 
a weighing service for all containers 
arriving at the port by road or rail. 
Stephen Abraham, COO of the Port of 
Felixstowe, said that there is still a lot of 
uncertainty among exporters and the 
port’s new solution aims to address and 
resolve this confusion so that export 
containers can be weighed at the port 
before they are loaded.

OAKLAND PROPOSE TERMINAL 
SHUTDOWN PLAN

The Port of Oakland has announced 
that it is launching a ‘Continuity Plan’ 
in order to keep trade flowing once its 
marine terminal closes at the end of 
March, 2016. The American Journal 
of Transportation reported that the 
plan is intended to prevent vessel 
diversions to other ports, as well as 
address the recent shutdown of Outer 
Harbor Terminals LLC. The port said its 
continuity plan aims to move ships that 
use Outer Harbor Terminal to adjacent 
terminal berths in the Port of Oakland. 
Three main objectives to be met in 
the plan are: finding homes for ships 
calling at Oakland, meeting the needs of 
shippers and improving cargo handling 
processes.

INDIAN TOP 12 PORT IN MASSIVE 
SOLAR SCHEME

Vizag Port, one of the 12 major ports 
in India, is planning to run its entire 
operations on solar power from March, 
2016, according to NDTV. Two megawatts 
of solar capacity has already been 
commissioned, with a further eight 
megawatts planned by March 20. Once 
the scheme has been implemented, 
Vizag Port will be the first port in India to 
run its whole operation on solar energy, 
with the long term goal of having 135 
megawatts of solar power in operation at 
eight major ports by 2020. Solar power is 
being adopted by ports around the world 
in a bid to be more eco-efficient.

NEWS IN BRIEF
By Michael King 

price recently has been so severe that it 
has affected emerging economies across 
the globe and spooked investors. Maersk 
has already stated that 2016’s underlying 
profit will be below 2015’s result. 

As the industry prepares for the opening 
of the Panama Canal – an initiative that 
serves to allow larger ships from the Pacific 
to the Atlantic – the immediate benefits 
of this will be tough to see in an already 
oversupplied market. 

So it seems the industry will have 
to fasten the collective seatbelt as it 
prepares for a long haul of big ships and 
big capacities stemming from an industry 
striving to reach economies of scale. It 
was recently reported that CMA CGM 
and Cosco could be entering a sort of 
reformation of an alliance, and we should 
expect to see more rumours of this type 
entering the industry on a weekly basis. 

However, one gleam of light recently 
came from a report by Radiant Insights 
that predicted the global chemical tanker 
market is set to be worth a staggering 
$2.23 trillion dollars by 2020. A rapid 
development of shale gas is expected to 
raise the production levels of organic 
chemicals, which in turn is to fuel the 
global chemical tanker market. 

For the foreseeable future however, 
it seems the industry will be in a down 
before it reaches its cyclical binary. 

Source: Maersk

Maersk CEO Nils S. Andersen
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“N4 will provide us the best conditions for overcoming 
the challenges ahead.  The framework of our industry 
is constantly changing.  We can only respond by 
continuously improving the performance of our facilities 
and systems.”

Heinrich Goller, Managing Director  
Operations of HHLA on the announcement of the Navis N4 license agreement



Imagine you are a container. Choose the 
size. Choose the colour you want (and 
remember this because I will come back 
to it later). You are a container and your 
journey begins in Asia, let us say Shanghai, 
you are filled with toys and your destination 
is Europe. This article will follow your 
journey to the consumer. On your way we 
will identify three key challenges.

THE JOURNEY
The trip to Northern Europe will take 
approximately a month and you will see 
a lot of things in the meantime. Things 
that are there to enable the passage of 
the mega-ship you are sailing on, such 
as the Suez Canal, recently widened for 
a cost of US$8 billion. As you approach 
land, you start to see much more of these 
things. Things that can also be called 
"infrastructure adaptation costs". You see:
• Rivers and access channels that need to 

be wider and deeper so not only small 
ships can pass 

• Turning basins that need to be larger
• Bridges that need to be higher
• Tugboats that need to be stronger

• Quays that need to be longer and 
stronger

• Cranes that need to be higher and 
longer

CHALLENGE 1: COSTS 
Mega-ships come with huge associated 
costs on the land side, but there is an 
imbalance: OECD calculations show that 
the net benefits of mega-ships have 
started to become smaller than the net 
costs. A substantial share of these costs 
are covered by the public sector, but the 
benefits are for private actors (shipping 
lines). There is no public interest in 
increasing the size of ships, as bigger ships 
do not bring more trade. 

Your ships has arrived safely in port. A 
mega-ship will typically load and unload 
5,000-6,000 containers per port, and 
herelies the second challenge. 

CHALLENGE 2: PEAKS 
Peaks start at the the quay side. OECD 
research has found that the average 
time a mega-ship spent in port in 2014 
was one day and five hours. Cranes have 

become quicker, but distances have also 
become longer as ships became bigger. 
Therefore the productivity of cranes has 
remained more or less stable. So the room 
to manoeuvre is in the number of cranes. 
Predictably, this has gone up as ships have 
grown bigger, and for mega-ships, utilising 
six cranes has become almost standard, 
yet the deployment of eight or nine cranes 
is no exception. Nine cranes means nine 
gangs with workers. So it is a peak not 
only for equipment but also for labour. 
A peak means very intensive use for a 
certain moment, but no use at downtimes 
because mega-ships bring more at once, 
but visit less often.

Shipping lines would like to see this go 
even faster and some ideas have been 
suggested for this. One idea is to place 
cranes at both ends of a ship, such was 
the idea in Amsterdam. Alternatively, one 
could use completely different cranes, 
such as the Fast Net Cranes as conceived 
by APMT. But such innovations have 
not been widely applied. There is the 
question of who pays and who gets the 
benefits (often not the same actors) so the 

IMAGINE YOU ARE CONTAINER 
A GLOBAL JOURNEY 

Olaf Merk, Administrator: Ports and Shipping, 
the International Transport Forum at the Organisation for Economic Cooperation and Development, Paris, France 
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question remains as to who gets a return 
on investment.

A bigger problem yet  is peak-effects in 
the yard. Most terminals have a certain 
capacity to store containers, and the yard 
can be quickly saturated. The arrival of a 
mega-ship is associated with an increase 
of terminal saturation of around 25% to 
50%.

To solve this, there are basically two 
solutions: stock more, or get containers 
out of the yard as quickly as possible. 
Stock more means that terminals use the 
yard as a buffer for the peaks created by 
mega-ships. This can be done by stacking 
higher. Instead of stacking you – the 
container - two high, we will stack you 
six or seven high. This will mean higher 
equipment costs and the need for more 
sophisticated planning. More storage can 
also be found by increasing the yard area, 
with just one problem; most ports are in 
cities and urban land is scarce. 

Therefore, in many cases, the yard 
cannot be the buffer to accommodate 
mega-ship peaks. What is needed is more 
labour flexibility. Most terminals are 
flexible and able to work a ship 24 hours 
a day, yet the whole transport chain is as 
inflexible as its most inflexible link. 

Containers generally stay several days 
in the yard, because other actors do not 
feel the urgency of the peak. Customs 
and other inspectorates often work only 
daytime hours and truckers often only pick 
up boxes in the day. It is the same story 
at weekends. If there is not going to be 
more flexibility in working and opening 
hours, mega-ship peaks will continue to 
cascade into urban congestion, which is 
harmful to both citizens and supply chains. 
This congestion will easily evaporate the 
emission reductions that can be achieved 
by building larger and more energy 
efficienct ships. 

In medium-sized ports, mega-ship peaks 
could help to create more critical mass 
to organise hinterland transport by rail. 
However, there is a problem: the mess is 
much bigger if a mega-ship is delayed. The 
train has its schedule and might leave the 
port empty if the ship is late. This happens 
worringly often. Barges and feeder ships 
are also highly dependent on ocean going 
vessels, and the bigger the ship, the bigger 
the mess operators are confronted with if a 
big ship is delayed. The same story applies 
for freight forwarders, because they 
will have to change a lot more transport 
arrangements at the same time in case a 
mega-ship is delayed.

CHALLENGE 3: INTERDEPENDENCE
Actors in the transport chain are 
dependent on each other, so there is 
a need for cooperation. Mega-ships 

cannot be used if ports are not adjusted 
accordingly. Terminal productivity 
depends on where individual containers 
are put in a ship; the stowage planning of 
shipping lines. Urban congestion depends 
on how ports plan the flow of trucks 
at the port gate. Therefore there is a 
pressing need for cooperation.

Do you remember which colour you 
picked for your container: was it light 
blue? It might as well have been yellow. 
And you thought that light blue containers 
go on light blue ships? Well, you might be 
stuck on a black one. I am talking here – of 
course – about the alliances in container 
shipping. 

Mega-ships have intensified the forms 
of cooperation between shipping lines, 
because mega-ships need to be filled. This 
has impacts on terminals, especially if 
shipping lines in one alliance have stakes in 
different terminals in a port that is called 
at, which leads to a lot of moves between 
terminals and thereby a loss of efficiency. 

Another point which is even more 
important is the bargaining power that 
the alliances have acquired, and the 
asymmetry of the power balance with 
ports. Shipping lines have flexible assets 
that they can move instantly to other ports 
if they want. Ports have fixed assets with 
very long amortisation periods. So ports 
have reason to be scared about the market 
power of shipping lines. Paradoxically, 
recent policies in Europe have favoured the 
concentration of container shipping, but 
at the same time stimulated competition 
among ports. Close dialogue between silos 
is not enough, more cooperation between 
ports is also needed. 

CONCLUDING THE JOURNEY 
You have been put on a truck, a train or a 
barge. The conclusion of your journey will 
be in a distribution center or a warehouse, 
where your content will be dispatched in 
smaller units to stores and consumers.

At this point, and by means of 
conclusion, I would like to ask you to 
imagine something else: you are no 
longer a container, but you are suddenly 
transformed into a human being. How 
would you – a human being - evaluate 
these marvels of modern times, these 
mega-containerships? You might be happy 
about the decrease of maritime transport 
costs that they brought about, even if 
it is small. You may also wonder if this 
justifies all the additional investments that 
you have to support as a taxpayer. As a 
citizen of a port-city you may suffer more 
traffic congestion and more air pollution 
peaks, as the peak of mega-ship cargo 
cascades through the system. You might 
be concerned about your working times if 
you happen to work in the logistics sector, 

and if you are working in the ports sector 
you might be worried that the pressure 
that mega-ships put on productivity will 
lead to more automated terminals. As a 
voter, you would expect policy-makers 
to take these criteria into account when 
evaluating the public interest served with 
ever larger ships. 

SUMMARY
 Mega-ships should contribute to create a 
more efficient logistics chain. As we reflect 
on this, we should keep in mind why we 
want an efficient logistics chain. I think the 
answer is in essence: because we want 
better lives for people. Mega-ships should 
not only lower maritime transport costs, 
but also take account of the multitude 
of human objectives and aspirations 
described above – because if they do not, 
their costs easily exceed their benefits. 

Note: This article is an adaptation of 
a speech delivered at the stakeholders 
conference of Feport, 1 December 2015 in 
Brussels, Belgium.
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AN ASYMMETRIC DRIVER
Maritime shipping, more than any other 
form of transportation, benefits from the 
application of economies of scale since 
they have a direct impact on operating 
costs. The larger the ship, the more cargo 
it can carry, and as such the lower the 
transport cost per unit of cargo. There has 
thus been a push to deploy larger ships, 
particularly in container shipping, which 
were put on high volume trade routes, 
such as between Asia and Europe and 
across the Pacific. 

The port of Los Angeles (and North 
America) received its first 18,000 TEU 
ship in December, 2015. Many large 
infrastructure projects around the world 
such as the Panama Canal expansion, the 
recently completed Suez Canal expansion 
and numerous port infrastructure 
investments are in whole or in part justified 
through the rationale of accommodating 
larger ships.

Economies of scale appear however to 
be an asymmetric force in which maritime 
shipping companies are internalising 
benefits since they have a positive impact 
on operations, while externalising many of 
the costs to other actors along the transport 
chain. These actors, such as terminal 
operators, trucking companies, railways 
and distributors, are then facing the 
challenge of mitigating these externalities, 
often with capital investment projects. 
A perverse outcome is the provision of 
capital investment simply to maintain 
existing traffic levels. In this asymmetry, the 
shipping line benefits, at times marginally, 
while other actors are being penalised.

FROM ECONOMIES TO  
DISADVANTAGES OF SCALE

Diseconomies of scale are a common 
economic concept stating that after a 
specific level of output the input costs 

per unit of output are starting to rise. 
There are therefore no incentives to 
increase the output of the particular 
unit beyond a threshold. Optimally, a 
system tries to achieve equilibrium by 
minimising total costs. This assumes that 
there are tradeoffs between its elements. 
A fundamental issue is that although the 
concept of diseconomies of scale applies 
to maritime shipping, port operations and 
hinterland distribution, it does not involve 
the same threshold for each and more 
than often an actor is unwilling to assume 
a tradeoff. 

In this hierarchy of scale economies, 
maritime shipping has the highest 
capability, followed by terminal operations 
and then hinterland distribution. Each 
transport segment cannot be massified 
to the same extent because of technical, 
regulatory or operational considerations. 
Disadvantages of scale are used mainly 
because that although the benefits of 

MARITIME
SHIPPING
DISADVANTAGES OF SCALE 
Dr Jean-Paul Rodrigue, 
HOFSTRA University, New York, USA 
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economies of scale still apply in the 
maritime segment of the transport chain, 
these benefits are not well shared with 
other actors.

Unlike a standard logistics costs 
structure, where there can be a tradeoff 
between transport (distance) and 
warehousing (number of distribution 
centers) costs, a maritime transport chain 
is usually a pseudo tradeoff (See Figure 1). 
Shipping lines are unwilling to assume a 
trade-off where they would limit ship sizes 
so that port and hinterland operations 
could function more effectively. This 
means that a shipping line will push for 
the use of larger containerships even if 
this involves an increase in total costs, 
since it does not assume the externalities 
of increasing terminal costs but get the 
benefits of higher economies of scale. 

While the optimal ship size is subject 
to contention since it would vary by 
trade route, cargo volume and port 
capacity, a range of 8,000 – 10,000 TEU 
is usually considered around the optimal. 
To accommodate this trend ports are 
therefore constrained to provide capital 
investment with risk of not seeing any 
significant increase in the cargo they 
handle. Some inland actors, like trucking 
companies, may also be negatively 
impacted with declining operational 
efficiency as they are forced to a similar 
level of traffic, but with a more significant 
time compression of this traffic (not shown 
on the figure).

PORT OF CALL ISSUES
Larger ships require deeper drafts, 
which limit the number of ports able to 
accommodate them. Many port terminals 
around the world were built to handle 
Panamax ships, which has been a standard 
scale of port operations for a century. 
A sample of more than 500 container 
terminals revealed that only 38% of them 
have a draft of more than 14 metres, 
which would place them within the post-
Panamax range. Less port of call options 
can limit the commercial appeal of larger 
ships since their market coverage is more 
limited, inciting a greater reliance on 
transshipment, which usually take place at 
ports that do not generally handle much 
cargo. 

In light of this trend, several ports 
have faced the pressure to invest in 
infrastructure expansion projects, such 
as terminal automation, new cranes, 
yard expansion and dredging port access 
channels. 15 metres is a common draft 
goal that ports seek to meet to handle 
a wide range of post-Panamax ships and 
expand their commercial appeal. These 
infrastructure projects are highly capital 
intensive, often publically funded by port 

authorities. When such investments take 
place along a maritime range, many ports 
find themselves in the situation of simply 
competing for the same amount of traffic. 
Infrastructure investments can become a 
zero sum game increasing the options of 
shipping lines. Additionally, larger ships are 
calling the same ports less frequently and 
the need to improve their load factor can 
result in worsened schedule reliability.

TERMINAL OPERATIONS
A way to increase the capacity of a ship 
is to make it wider, which requires cranes 
with a deeper reach. A post-Panamax 
ship has between 15 and 23 containers 
in width as opposed to 13 for a Panamax 
ship. Furthermore, larger ships require 
a higher level of terminal throughput 
since a greater amount of cargo must be 
handled roughly within the same port call 
time. This places pressures on terminal 
operations due to a time compression in 
cargo handling, requiring more yard space 
and equipment. 

A terminal surface of 40 hectares is 
required to handle a volume of 3 million 
TEU per year, particularly if the bulk of 
this volume is handled by post-Panamax 
ships. However, only 41% of a sample of 
more than 500 container terminals have a 
surface above 40 hectares. Terminal gate 
access is also facing constraints as more 
trucks are entering and exiting the terminal 
during the same timeframe. Port dues 
paid by shipping companies are essentially 
remaining the same on a per TEU basis, 
implying that the terminal operator 
does not necessarily see a growth in its 
revenue with larger containerships. Capital 
investment in infrastructure is therefore 
even more difficult to amortise. Larger 

ships could actually involve a decline in 
terminal capacity because of the time 
compression of cargo operations larger 
ships impose, tying more equipment, 
labour and yard space into the mix.

SUPPLY CHAIN CONSTRAINTS
External issues, such as supply chain 
management, are often neglected 
when considering the impacts of using 
larger containerships since they concern 
beneficial cargo owners not involved in 
transport operations. The coordination 
of supply chains can be impacted in 
a significant manner, since a lower 
frequency of port calls imply the necessity 
to hold higher inventory levels, both in 
warehouses and in transit. For instance, 
an importer facing decreasing port of call 
frequency would be forced to maintain a 
higher inventory level in its distribution 
centers to maintain a similar average lead 
time and meet the expectations of its 
customers. More cargo being carried on 
a single ship also represents a greater risk 
for partial loss or damage, particularly 
near ports (collision risks), involving 
higher insurance premiums. Still, the risk 
factors of mega containerships remain 
to be better assessed by the insurance 
industry.

LIVE BY ECONOMIES, PERISH BY 
DISADVANTAGES 

Ongoing discrepancies between 
maritime operations, terminal operations, 
hinterland distribution and supply chain 
management are emerging in part to what 
is a growing scale mismatch. Maritime 
shipping companies appear caught in a 
vicious cycle where low profit margins 
are inciting the introduction of larger 
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ships to improve productivity, which in 
turn result in additional capacity that 
puts pressures on rates and profitability. 
If disadvantages of scale for other actors 
in the transport chain are taken into 
account, the economic benefits of larger 
containerships may actually be limited. 
Still, economies of scale are contingent 
upon trade routes, the port of call 
sequence and even the general nature of 
the cargo being carried. There is thus no 
standard optimal ship size; no ‘one size 
fits all’, but sizes that fit functions such 
as gateway, hub and feeder ports. The 
issue is that maritime shipping companies 
have been driving the scale factor, 
effectively internalising the benefits of 
economies of scale and externalising its 
costs. Therefore, for several ports, scale 
becomes a disadvantage.

290x32x12.5 meters 300x43x14.5 meters

Panamax (4,500 TEU) Post Panamax (8,000 TEU)

1,700 TEU per port call 3,500 TEU per port call

1.7 hectares of stacking 3.5 hectares of stacking

850 Trucks (2 TEU each)

4.25 Trains (400 TEU each)
8.5 km (North America)

14 km
1750 Trucks (2 TEU each)

28.8 km

8.75 Trains (400 TEU each)
17.5 km (North America)

13 containers wide 17 containers wide

17.5 Trains (80 TEU each)
13.1 km (Europe)

43.75 Trains (80 TEU each)
32.8 km (Europe)

Figure 2

PORT CALLS AND HINTERLAND TRAFFIC
Larger containerships usually imply less 
frequent port calls, particularly if a similar 
amount of traffic is involved. For instance, 
a service involving two port calls per week 
using Panamax ships of 4,500 TEU could be 
replaced by Post-Panamax ships of 8,000 - 
9,000 TEU calling once a week. Although 
this new configuration would improve the 
productivity of maritime shipping, it also 
implies externalities for ports operations 
and hinterland transportation. 

Figure 2 depicts a scenario where a 
port terminal using RTGs has an average 
stacking density of 1,000 TEU per hectare. 
A truck can carry an average of 2 TEU 
(one forty-foot container) with a length 
of 16.5 metres. The average intermodal 
train carries 400 TEU and has a length of 
2,000 metres, which corresponds to North 
American conditions. For Europe, trains of 
750 metres and 80 TEU are the average, 
which would involve significantly more 
train services for the same traffic.

A Panamax containership call generating 
about 1,700 TEUs of traffic, including 
import and export containers, which would 
require about 1.7 hectares of stacking area. 
If no transshipment activity is involved, this 
volume would require about 850 single 
truck trips (carrying 2 TEU each), which if 
those trucks were lined up would extend 
for 14 kilometres. Such a volume handled 
by intermodal rail would require the 
equivalent of 4.25 trains extending over 
8.5 km (or 21.25 European intermodal 

trains totaling 15.9 kilometres). This is 
contingent upon the presence of on-dock 
rail facilities since containers would need 
to be trucked to near-dock rail terminals 
if this was not the case. In reality, ports 
handle their hinterland traffic in various 
combinations of road and rail options, so 
the more rail is prevalent, the less trucking 
assets are required (and vice-versa). 

North American and European ports 
have significant modal differences, with 
rail usually more prevalent in North 
America and trucking more prevalent 
in Europe. Many European ports also 
have including the option of using barge 
services, with the average barge able to 
carry about 200 TEU.

A post-Panamax containership call can 
generate about 3,500 TEU, which would 
require about 3.5 hectares of stacking 
area. This volume would take about 1,750 
truck trips (extending 28.8 kilometres 
if lined up) or 8.75 intermodal trains 
(extending 17.5 kilometres if lined up). As 
such, the same amount of traffic generates 
a larger and more compressed level of 
port activity, putting additional pressures 
on its port and hinterland servicing assets. 
A likely impact would be that some ports 
may be facing declining capacity issues as 
a consequence of larger containerships 
calls. This situation becomes more acute if 
even larger containerships are used (such 
as 10,000 to 12,000 TEU ships) since they 
may further compress the use of port and 
hinterland assets.
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Ports are complex operational environments 
comprised of different stakeholders 
who need to work together to maximise 
efficiencies for the entire supply chain. 
Increasingly, port authorities are taking a 
more active role in optimising operations at 
the port by coordinating each aspect of the 
vessel visit. By redefining the mission and 
role of each stage of the vessel visit, ports 
can significantly improve their efficiency, 
security and environmental impact. 

With mega-vessel port calls becoming a 
reality, improving operations management 
through optimisation is an important area 
of focus for port authorities. Pilots, line 
men, tugs, and other vessel services can 
optimise their operations through a focus 
on collaborative information sharing. To 
manage congestion, create business value 
and increase a port’s competitiveness, the 
collaborative sharing of data is critical and 
will enhance port operational excellence and 
quality of service: ultimately leading to the 
“Digital Port”. 

Overall, port operations management 

DIGITAL PORTS 
THE EVOLVING ROLE OF  
PORT AUTHORITIES
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need clear focus areas regarding the 
optimisation of operations to get tangible 
results. These include:  
• Process & ‘Recording’: There has 

traditionally been a lack of definition 
on the different planning, monitoring 
and control processes supporting port 
operations, as well as a lack of clarity 
on definitions and nomenclature 
across the different data-points and key 
performance indicators (KPIs). Removing 
these constraints will help to optimise 
related operations

• Meaningful Information & Data 
Integration: Before focusing on integrating 
system applications, ports must first take 
into account the information that needs 
to be integrated. By leveraging data and 
sharing information, opportunities for 
the ‘inter-connection and integration’ 
of the different processes supporting 
operations can be identified

• User Interfaces & Operations 
Management: Data has to be shown first 
with an optimal algorithm. Tackling the 
specific problems that become evident 
from the data should be secondary. That 
data should also be shown in simple and 
intuitive ways to enable the staff in charge 
of planning, monitoring or analysis to 
manage operations in a safe, secure and 
efficient way

• Business Intelligence & Analytics: Real-
time and historical data should be easily 
accessible and analysed to enable the 
port to make operational and strategic 
decisions based on the knowledge 
derived from the data

Traditionally, from a software perspective, 
port authorities have focused on Port 
Community Systems (PCS) and Port 
Operations Management Systems (POMS). 
New requirements on efficiency, security 
and environment present a scenario where 
additional technological investment is critical 
to incorporate both “process intelligence” 
and “operational optimisation” across all the 
logistic processes within the port. New port 
eco-systems go far beyond PCS and POMS 
and reinforce the use of operational data to 
‘connect the dots’ between different port 
processes, enabling process coordination 
and holistic optimisation at waterside and 
landside, and supporting the strategy of 
port authorities to increase transparency 
and visibility in order to enable better 
collaboration between key port stakeholders.

PORT OF ALGECIRAS’S DIGITALISATION & 
INNOVATION PROGRAM
Port authorities such as Singapore, 
Long Beach, Rotterdam and Hamburg 
have initiated large technology projects. 
Digitalisation programs are driven to 
promote the value of data driven solutions 
to ‘connect the dots’ between the different 

applications supporting the port’s business 
and operational processes. Ports realise that 
their future is not only tied to infrastructure 
development, but also to smarter 
approaches and a seamless integration of 
the port community. 

A culture emphasising continuous 
improvement with operational efficiency 
across the whole port community will be 
the most important differentiator for port 
competitiveness. The use of technology 
becomes critical to enable process 
improvements across port logistics, including 
both water and landsides.

Algeciras is following a similar path to 
these ports. The Port of Algeciras Bay 
Authority (APBA) has the privilege and 
responsibility of managing one of the four 
main global maritime transshipment hubs, 
where Algeciras serves as a fundamental 
node for the different trans-oceanic routes 
and services articulating the global scenario 
for container shipping. 

APBA is driving an innovation program 
named Algeciras BrainPort 2020 (ABP2020), 
strongly driven to better support the 
‘Container Shipping’ and ‘RoPax’ businesses, 
emphasising quality of service excellence. 
This program on ‘Research’ + ‘Development’ 
+ ‘Digital Transformation’ (R+D+I) is focused 
on:
• Re-engineering of port processes and 

port management tools
• Technology and software developments 

in areas such as PCS, POMS, Advanced 
TELCO and Analytics/Simulation

• Culture and mindset that is focused on 

operational excellence and continuous 
improvements

Algeciras BrainPort 2020’ represents 
a move toward a new port management 
model where, besides improving port 
products and services for enhanced 
efficiency, security and sustainability, it also 
serves to instill a new culture and mindset 
focused on continuous improvement and 
operational excellence.

During Phase 1 of ABP 2020 (2014-2015), 
IT infrastructure and innovation frameworks 
have been created as the core for the digital 
transformation journey. Phase 2 will focus 
on improving collaboration and synergies 
among the whole port and logistics 
community.

NEXT STEPS FOR DIGITAL 
TRANSFORMATION 
In Phase 2, the ‘ABP 2020’ program is being 
designed to maximise the impact on the 
whole port community with involvement 
from many different constituents. While ABP 
2020 is consolidated, APBA is planning the 
next steps for technology and innovation 
deployments that will impact APBA’s ports 
business and the value delivered to its 
customers: 
• The APBA value proposition aims to 

promote advanced integration within the 
Algeciras port community to establish 
new boundaries for collaborative 
decision making (CDM) supporting port 
operations 

• Other initiatives like the EU-Funded 
Monalisa 2.0 Project are also working on 
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the concept of sea traffic management 
(STM) and port collaborative decision-
making (PCDM) to improve the transport 
chain and optimise operations making 
real-time information available to all 
interested and authorised parties

The philosophy behind this is clear: 
better Information – better coordination – 
better operations – more shared value.

APBA is concentrating their technology 
efforts on:
• A Port Operations Management System 

and its impact on port operational 
processes and vessel call management

• A Port Community System and its impact 
on port logistics, landside management 
and port ‘integration’ with logistics 
zones

• Smart Sensors for Vessel & Terminal 
Operations and the created value for 
port authorities’ vision on becoming 
‘full service ports’ (container terminals, 
bunkering, ship M&R)

• Simulation and Business Intelligence 
for high-value analysis for promoting 
high-value analytics, continuous process 
improvements and advanced training 
methods for the port community

APBA is strongly focused on implementing 

these projects in ‘ABP 2020’ and following 
international standards, as well as developing 
solutions that are not only specific to 
Algeciras, but have global implications to 
ecosystem sustainability and maintainability. 
APBA’s vision of a port involved in a digital 
transformation journey includes:
• Building a port digital layer with real-

time information of every business 
process to control efficiency

• Developing a business analytics platform 
to learn more about the business and 
enabling an improved decision-making 
process

• Setting up a port collaboration platform 
with smart integration of systems and 
agents to share meaningful information 
and thereby enable a high-quality 
seamless logistics chain

• Development of a holistic port process 
simulator for planning (scale of years) 
and management (scale of hours), in 
order to try different scenarios and 
optimise operations

• Building of a systematic innovation culture 
within the entire port community which 
makes it possible to challenge the status-
quo and adopt new business models

ABOUT THE AUTHORS

Dr Oscar Pernia is part of Navis Strategy 
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Navis understands that as operational 
processes become more complex, 
efficiency, collaboration and productivity 
are essential. As a trusted technology 
partner, Navis offers the tools and 
personnel necessary to meet the 
requirements of a new, and ever-evolving, 
global supply chain. The Navis N4 terminal 
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integrate partner technologies, enabling 
terminals to optimise productivity and 
enhance the service delivered to its 
customers.

The Port of Algeciras Bay is the leader 
of the Spanish Port System. It is located 
on a geostrategic location, the Strait of 
Gibraltar, which sits at the crossroads of 
the world's main shipping routes. The Port 
of Algeciras Bay is a natural distribution 
platform for goods coming from the 
Far East, destination Europe, Africa and 
America. The 4.5 million TEU handled 
in 2015 put the Port of Algeciras Bay up 
amongst the leading ports in Europe and 
the Mediterranean.
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“Maersk Line is keen to work with terminal operators 
to improve stowage and to improve communication 
relating to vessel voyage or cargo to ensure that terminal 
operators can offer positive product development without 
additional costs.” 

Maersk Line’s Tommi Nilsson in an exclusive Q&A, page 26
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WHAT DO YOU THINK THE MAJOR ISSUES 
THAT YOU FACE AS A SHIPPING LINE ARE 
IN THE CONTEMPORARY AGE? 
The international container shipping business 
is facing strong headwinds based on a 
structural imbalance in supply and demand 
stemming from overcapacity and weaker than 
expected global container growth in 2015. 
Maersk Line responded to both the short 
term and long term market outlook on Nov 4, 
2015 when announcing accelerated efforts to 
reduce operating cost and a postponement of 
investments in new capacity.

HOW CAN PORTS, TERMINALS AND 
CARRIERS BETTER COLLABORATE? 
There is a need to rethink the way carriers 
and terminals are collaborating and learn 
from industries with similarities to shipping. 
The relationship is very transactional 
and typically driven by rates linked to 

the individual transaction and some 
performance criteria.

This often leads to a siloed and sub 
optimised view of efficiencies, where 
both parties are, at best, missing out on 
opportunities to improve and more often 
actually incurring additional cost to their 
individual operations.

Maersk Line looks at partnerships that 
optimise the entire system and ensure 
optimal utilisation of their assets. This can 
be done by aligned performance indicators, 
rewarding behaviour that drives overall 
value, and co-locating teams with better 
transparency of data. 

Maersk Line is keen to work with terminal 
operators to improve stowage and to 
improve communication relating to vessel 
voyage or cargo to ensure that terminal 
operators can offer positive product 
development without additional costs.

PREVIOUS CEO OF MAERSK LINE EIVIND 
KOLDING SAID IN 2011 THAT A TERMINAL 
SHOULD AIM TO MOVE 6,000 BOXES IN 
24 HOURS FROM A BIG SHIP, DOES THAT 
FIGURE STILL STAND IN MAERSK LINE’S 
THINKING, OR IS IT NOW LESS, OR EVEN 
MORE? 
Yes it does still stand. Good terminal 
productivity results in a number of positive 
developments for all parts of the supply 
chain; better cargo delivery time, less 
fuel burnt, lowered CO2 emissions and 
a possibility for terminals to increase 
throughput. A consistent berth productivity 
of 250 moves per hour in key ports is what 
is needed to achieve these benefits. 

HOW CAN PORTS AND TERMINALS 
HELP CARRIERS IN IMPROVING THE 
ENVIRONMENT? 
Reducing fuel consumption and CO2 
emissions is a challenge for carriers. For 
Maersk Line, minimising the environmental 
impact on the local communities who live 
in areas close to the ports is important, it 
can be achieved by avoiding unnecessary 
speeds or stays in ports for longer 
than necessary. The more efficient and 
predictable the port stay becomes; the 
better for the environment.

IF YOU COULD CHANGE ONE THING ABOUT 
THE SUPPLY CHAIN, WHAT WOULD IT BE? 
Shipping is a low margin industry and 
we must continuously seek operational 
efficiencies to stay profitable. Better 
collaboration across the entire supply chain 
continues to carry great potential in this 
regard. The objective is fairly simple - getting 
cargo safely in and out of ports as quickly 
and as efficiently as possible – and we 
believe efficiencies benefitting the entire 

TOMMY NILSSON
Head of Terminal Performance, Maersk Line, Copenhagen, Denmark 
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supply chain can be unlocked here from 
taking a new, more holistic, end-to-end 
approach from shipping lines and terminals 
and further on to tugs, port pilots, bunker 
barges, customs clearance. 

AS A CARRIER, DO YOU WELCOME NEW 
VISIONARY TERMINAL DESIGNS, OR 
DO YOU FEEL THE CURRENT MODEL IS 
ADEQUATE? 
Yes, we would welcome more visionary 
terminal designs and features, which would 
make a leap in vessel turnaround. Since 
the development of the twin lift spreader 
and crane capability, we have not seen true 
quantum leaps in container handling. Some 
terminals have invested in capabilities to 
handle twin forty foot containers, but thus 
far at a rather limited scale.

So there could be significantly higher 

levels of automation which create a more 
consistent terminal product with the ability 
to operate cranes in adjacent bays and lift 
multiple containers per lift in a safe and 
efficient manner etc.

Terminal designs are typically a result of 
geographical conditions, phased expansions, 
the addition of new handling equipment 
types, and automation. It is not often 
practicable to seek the optimal design layout, 
so it is back to strong collaboration between 
terminal operators and carriers to ensure 
terminal space is used in the most optimal 
way and equipment is capable of handling 
the deployed vessel types and cargo flows.

Visionary thoughts are not only required 
for concrete and steel – making optimal use 
of IT and developing systems that better 
integrate the parties is key in ensuring 
efficiency. The entire industry still relies on 

EDI exchanges between the parties and is 
not making use of modern databases and 
transactional technologies.

WHAT CAN PORTS AND TERMINALS DO 
TO ENSURE A BETTER, SMOOTHER AND 
MORE LUCRATIVE RELATIONSHIP WITH 
CARRIERS? 
The current way of contracting port and 
terminal services has a potential to lead to 
sub-optimisation for the parties involved. 
We would like to see the various players in 
the ports and terminals (such as operators, 
tug providers, pilots, port authorities, 
agents and unions) come together as fast 
as possible – this will not only benefit 
the carriers, it will also improve a port’s 
competitiveness and free up capacity for 
additional business without investing in 
expensive infrastructure and assets.
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WHAT DO YOU THINK THE MAJOR ISSUES 
ARE THAT YOU FACE AS A SHIPPING LINE 
IN THE CONTEMPORARY AGE? 
Container shipping is a pretty challenging 
industry in which to do business. 
Currently the entire industry has to face 
marginal profit contributions and an 
increasing volatility. Whereas decades 
ago the volatility went slightly up or 
down – we today see more and more 

huge amplitudes which make planning 
for shipping lines far more difficult and 
pretty much unpredictable. In addition to 
that, further consolidation in the industry 
is expected and this will inevitably impact 
alliances and cooperation throughout the 
few next years. Furthermore, digitalisation 
and structured use of data will be an 
enabler for sustainable business and 
future growth.

HOW CAN PORTS, TERMINALS AND 
CARRIERS BETTER COLLABORATE? 
Better collaboration can be fostered by 
exchange of data, better integration of 
port infrastructure and distribution centres 
and both ports and terminals and carriers 
need to succeed in matching precisely the 
estimated time of arrival of a ship. It is all 
about the berth that is not available on 
arrival. Ships cannot be left to wait. The 

JÖRN SPRINGER
Senior Director Fleet Support Center, Hapag-Lloyd, Hamburg, Germany
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prediction levels and the overall quality 
of predictions need to be improved. This 
would enable to tap potentials in the 
transport chain better and help to further 
reduce inefficiencies. Transparency and 
willingness to change are key prerequisites 
for this. 

 HOW CAN PORTS AND TERMINALS 
HELP CARRIERS IN IMPROVING THE 
ENVIRONMENT?
Onshore power supply is a big investment 
for the ports and the ships. Ports nowadays 
are not normally equipped to supply vessels 
with electricity from the dockside – some 
ports and shipping lines being exemplary 
frontrunners. Globally, many activities are 
now underway to increase onshore power 
supply and interest in the technology is 
rapidly growing, spurred on by tougher 
environmental legislation and greater focus 
on emissions in ports from shipping. Should 
more ports opt for this solution they need 
to get public funding.   

IF YOU COULD CHANGE ONE THING ABOUT 
THE SUPPLY CHAIN, WHAT WOULD IT BE? 

Currently each supply chain participant 
optimises his own business. What we have 
neglected so far is to optimise the supply 
chain itself in its entirety. Ports, terminals 
and shipping lines need to cooperate 
closer and understand the respective 
demands of their business partners better.  

 
AS A CARRIER, DO YOU WELCOME NEW 
VISIONARY TERMINAL DESIGNS, OR 
DO YOU FEEL THE CURRENT MODEL IS 
ADEQUATE? 
The revolutionary changes in our industry 
cannot be achieved by only improving the 
hardware – but in better and more efficient 
use of data. Nevertheless we follow the 
trends in hardware modernisation with 
lots of interest. Undoubtedly some ports 
have an enviable deep-water facility, 
but the transportation system serving 
these facilities, both road and rail, are 
inadequate and difficult to improve. 

IN WHICH MARKETS DO YOU FORECAST THE 
BIGGEST GROWTH IN THE COMING DECADE? 
We think that transshipments in general 
are underestimated in all markets. The 

annual transshipment throughput has 
grown up to 12 times – from roughly 
18% in 1990 to 31% in 2011 – and 
might have been growing further since 
then. Due to the increasing importance 
of transshipment activities, the future 
improvement of global transport 
chains depends on the major container 
terminals which have a large portion of 
transshipment activities. The commercial 
and operational success of transshipment 
activities heavily depends on three 
major factors: connectivity of the port 
network, cost, and efficiency. In general 
we expect further growth in this segment 
worldwide.   

WHAT CAN PORTS AND TERMINALS DO 
TO ENSURE A BETTER, SMOOTHER AND 
MORE LUCRATIVE RELATIONSHIP WITH 
CARRIERS? 
Ports and terminals need to provide 
good cooperation, excellent data service, 
a strong infrastructure and reliable and 
precise planning. This is the prerequisite 
for having a long term lucrative relationship 
with a carrier. 
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Q&A: CMA CGM 

HOW CAN PORTS, TERMINALS AND 
CARRIERS BETTER COLLABORATE? 
Flexibility between ports and carriers 
is the main criteria to create the best 
collaborati on between both parti es. To 
ensure a trustf ul relati onship between 
ports and carriers and operate reliable 
calls, a key asset is the informati on they 
share and exchange. Generati ng smooth 
communicati on between both parti es is 
a major challenge which can be improved 
with effi  cient interconnected computer 
systems, especially regarding vessel arrival 
and departure ti mes, loading plans and 
how they are adjusted regarding to terminal 
restricti ons. 

HOW CAN PORTS AND TERMINALS 
HELP CARRIERS IN IMPROVING THE 
ENVIRONMENT? 
Initi ated many years ago, the sustainable 
development policy is at the heart of the 
CMA CGM group’s prioriti es. A pioneer in the 
development of eco-containers since 2005, 
the group strives to create environmental 
technologies which signifi cantly reduced 
the energy consumpti on of a vessel and 
greenhouse gas emissions. More than just 
a high-level strategy, the environmental 
policy is a CMA CGM corporate value. As a 
result of these and many other initi ati ves, 
the group has reduced its CO2 emissions by 
50% since 2005.

Ports and terminals are also part of 
this global environmental policy and work 
together with carriers to reach the same 
goal. An effi  cient soluti on could be to 
develop high quality quay electrical systems 
at competi ti ve prices to supply vessels with 
electricity when berthed in ports.

IF YOU COULD CHANGE ONE THING ABOUT 
THE SUPPLY CHAIN, WHAT WOULD IT BE? 
Two major and important criteria for ports 
are the regularity of vessels and calls 
that are scheduled all week long. Oft en, 
terminals have to handle peak periods 
when several large ships call on the same 
days, which is a real challenge.

 Under the leadership of CMA CGEM CEO 
Jacques R. Saadé, the group became a pioneer 
of development in the US as the largest 

containership ever to call the US docked at the 
Port of Los Angeles and the Port of Oakland 
in late 2015: the CMA CGM BENJAMIN 
FRANKLIN. Due to these unprecedented calls, 
CMA CGM is accompanying the US in their 
evoluti onary process.

WHAT CAN PORTS AND TERMINALS DO 
TO ENSURE A BETTER, SMOOTHER AND 
MORE LUCRATIVE RELATIONSHIP WITH 
CARRIERS? 
Terminal profi tability is based on a balanced 
relati onship between the operated volume 
and existi ng operati onal equipment. As a 
consequence, long-term contracts could be 
really useful for terminals. But, as fl exibility 
is a key factor for carriers to answer market 
evoluti ons, long-term contracts also come 
into oppositi on.

CMA CGM
ENTERING A NEW ERA

CMA CGM was founded in 1978 and is led by 
Jacques R. Saadé. It is a leading worldwide 
shipping group, currently the third-largest 
in the world by capacity. CMA CGM is 
today a global enterprise operati ng on all 
the world’s shipping routes with its 470 
vessels calling at more than 400 ports in the 
world. It off ers a full range of logisti cs and 
transportati on services to its customers. 
CMA CGM has grown conti nuously and 
has been constantly innovati ng to off er its 
clients new sea, land and logisti cs soluti ons. 
With a presence in 160 countries, through 
its 655 agencies network, the group employs 
22,000 people worldwide, including 2,400 
in its headquarters in Marseilles, France.

 CMA CGM, through CMA Terminals 
and Terminal Link, also runs port operator 
acti viti es. Terminal Link, created in 2001 
and developed with China Merchants 
Holdings Internati onal (CMHI), operates and 
invests in a global network of 15 terminals 
located on the world’s key internati onal 
shipping routes. Supported by state-of-the-
art infrastructure and equipment as well 
as expert management teams, it provides 
best-in-class quality services in stevedoring, 
storage and other container-handling 
acti viti es to the world’s largest shipping 
lines calling at its terminals.

 CMA Terminals, a fully owned CMA 
CGM subsidiary, is another port operator 

in charge of the development, concepti on, 
constructi on, acquisiti on and the operati on 
of terminals. This CMA CGM subsidiary was 
created in 2012. CMA Terminals is always 
looking for new investment opportuniti es, 
and contributes its experti se to all aspects 
of the development and management 
of container terminals. It welcomes 
CMA CGM lines but serves all shipping 
companies indiscriminately in order to 
develop the terminals and off er top-
quality service. Today, CMA Terminals 
owns 16 terminals worldwide (operati ng 
or under development), serving areas that 
complement those covered by Terminal 
Link.

Source: CMA CGM
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WHAT DO YOU THINK THE MAJOR ISSUES 
ARE THAT YOU FACE AS A SHIPPING LINE IN 
THE CONTEMPORARY AGE? 
I think the greatest challenge for shipping 
lines is the access to capital and capital 
markets. This is why our dual listi ng and 
strong banking relati onships are very 
important. The fi nancing of tanker shipping 
has undergone structural changes in 
recent years. Only those corporate bodies 
with a strong operati onal focus and good 
stewardship of capital will conti nue to be 
supported. 

HOW CAN PORTS, TERMINALS AND 
CARRIERS BETTER COLLABORATE? 
In order for ports and carriers to collaborate 
in the most effi  cient way, we need a joint 
industry standard. Vessels are standard 
build but a lot of terminals have their own 
specifi cati ons and are not adjusted to the 
standard vessel designs. It would defi nitely 
contribute towards environmental excellence 
if there would be an industry body that would 
regulate the layout of oil terminals. 

HOW CAN PORTS AND TERMINALS 
HELP CARRIERS IN IMPROVING THE 
ENVIRONMENT? 
Ports and terminals could help by providing 
diff erent faciliti es to reduce CO2 emissions, 
such as electrical power connecti ons 
or vapour recovery systems, but also 
deslopping faciliti es or by providing a way to 
properly dispose of garbage.

IF YOU COULD CHANGE ONE THING 
TO MAKE THE SUPPLY CHAIN MORE 
ENVIRONMENTALLY FRIENDLY, WHAT WOULD 
IT BE? 
I would make garbage faciliti es compulsory 
for terminals worldwide.

AS A CARRIER, DO YOU WELCOME NEW 
VISIONARY TERMINAL DESIGNS, OR DO YOU 
FEEL THE CURRENT MODEL IS ADEQUATE? 
I think that in comparison to terminals, 
vessels are well ahead on environmental 
awareness. Therefore, I would defi nitely 
welcome visionary designs.

WHY DOES EURONAV HAVE SUCH A STRONG 
ENVIRONMENTAL FOCUS? 
The ocean is our environment and so we 
believe that having a strong environmental 
focus is the only way forward. Moreover, if we 
can operate more effi  ciently and in this way 
also reduce our oil consumpti on which would 
reduce our emissions, this would have a 
positi ve infl uence on our overall cost picture.

WHAT CAN PORTS/TERMINALS DO TO 
ENSURE A BETTER, SMOOTHER AND MORE 
LUCRATIVE RELATIONSHIP WITH CARRIERS? 
We would invite them to take part in 
diff erent industry bodies such as The Oil 

Companies Internati onal Marine Forum 
(OCIMF) and the Internati onal Mariti me 
Organizati on (IMO). 

GIVEN THE TURBULENCE IN THE GLOBAL OIL 
MARKET, HOW DO YOU SEE THE INDUSTRY 
TACKLING THE PRESENT DIFFICULTIES? 
In my opinion, there are four important 
milestones. First of all, we need to retain 
close relati onships with our customers 
to provide fl exible and dynamic soluti ons 
to their shipping requirements. We also 
need to maintain robust fi nancial support 
for our own business which others in the 
industry can rely upon. Furthermore, it’s 
fundamental that we conti nue to be a 
supporti ve and responsible member of the 
industry trade and environmental bodies 
and that we support initi ati ves wherever 
possible. Lastly, we need to disseminate 
data and informati on in a responsible 
manner to ensure all parti cipants have 
proper access to this data.

ALEX STARING
COO, EURONAV, ANTWERP, BELGIUM 
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The advent of mega-ships has come about 
primarily as the result of improved slot cost 
economics. Being able to move more freight 
on cargo vessels that can operate with less 
fuel expenditure and lower operating cost 
per unit gives advantages to the shipper 
in better freight rates and to the shipping 
lines in less expense. Competitive and 
marketplace realities result in such savings 
being passed along, at least in part, to 
the BCOs (Beneficial Cargo Owners) and 
ultimately to the consumer. While the 
consumer is not overly concerned with how 
all this happens, it takes a lot of effort to get 
this result. 

Recently the performance of several 
cargo terminals has come under scrutiny 
because there have been a number of 
issues resulting in overly congested facilities 
slowing down and not being able to get 
the cargo or the vessels in and out of the 
terminals in a timely fashion. The terminals 
have improved their performance. 
However, the operators are taking too 
much credit for metrics that are derived 
from baselines, which are artificially low to 
begin with.

CARRIER PERFORMANCE 
In order to ensure a continuous supply of what 
we consume, cargo vessels must maintain a 
rigid schedule and on time performance. The 
majority of the various shipping schedules 
are run to a proforma that shipping lines 
put together as part of their marketing and 
operating strategies. Such schedules normally 
work toward a weekly fixed day arrival in 
each port and the intention of making the 
same port calls in any given proforma. They 
include transit time of the vessels between 
ports, availability of berthing space and cargo 
handling equipment (cranes, yard vehicles, 
and yard handling machinery), availability 
of stevedoring labour, the productivity of 
discharging and loading the vessels, and 
capacity within the cargo terminals. The 
transportation industry considers an 80- -90% 
on time performance of container vessels 
as fairly good. So, two vessels out of every 
10 arriving late are acceptable. While some 
contingency is built into these schedules, 
waiting for cargo operations in a terminal 
as a result of any of the above factors is 
unacceptable. It can also be very costly.

Within certain limits, terminal operators 

strive to improve upon their vessel 
stevedoring productivity, normally stated 
in berth moves per hour (bmph). Simply 
put, this is a figure of how many hours the 
vessels are berthed divided into the total 
containers loaded and discharged (total lifts) 
on the vessels. 10,000 lifts accomplished 
in 48 hours equals 208 bmph. Terminal 
operators also look at how many stevedoring 
cranes such productivity requires. If they 
can manage 25 moves per hour (mph) 
per quay crane then the above example 
requires 8 cranes. 30 mph lowers the crane 
requirement to 7 cranes. This assumes the 
vessel starts stevedoring upon berthing 
and has no down time or non- -productive 
time while alongside the quay. The terminal 
operator also must ensure an adequate 
supply of support equipment and labour. 
Most importantly, however, is the landside 
operation. There must be adequate space 
to discharge the vessels and unimpeded 
access to the export freight already in the 
terminal. The cost of operating such facilities 
is significant. It  includes the equipment 
operating and capital cost, terminal landside 
leases, significant IT expenses, and terminal 

MEGA-SHIPS 
THEY CAN WORK EFFICIENTLY

David Sanborn, Director of Business Development, 
Global Logistics Associates, Panama City, Panama
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operating systems (TOS). In other words, the 
terminal operating cost is far from free, as 
some stakeholders don’t always recognise.

DWELL TIME
Apart from being impacted by stevedoring 
operations, the efficiency and capacity of 
cargo terminals are also impacted by the 
dwell time of the freight within the facilities. 
Bringing export freight into a facility too 
long before the arrival of a vessel will cause 
congestion, as will leaving import freight in 
the terminal too long after discharge. 

In an ideal situation the dwell time of any 
type of freight should be less than 2- -3 days. 
There are free time allowances to BCO’s along 
these lines for freight being delivered or picked 
up locally. Unfortunately there are many 
BCO’s who do not adhere to these standards 
and either pay additional storage charges 

or negotiate more free time. The mistake 
terminal operators often make, and BCO’s 
come to expect, is to forget that their facilities 
are not there for cargo storage. Such factors 
invariably result in congestion within a facility 
that impacts vessel operations, as well as the 
gate where the local cargo must be turned over 
to, or received from the BCO. In addition to the 
gate dynamics is the issue of freight moving to 
or from rail operations. This cargo must move 
to or from a rail facility that is located outside 
a terminal (off dock facilities), or to and from 
rail operations that are within the terminal 
(on dock facilities). Either way, this creates 
another set of requirements demanding that 
the facilities are not congested.

CONCLUSION 
BCO’s rarely accept that their actions are 
part of the causals for container terminal 
congestion. Likewise, the regulatory 
bodies (FCC, EEC etcetera) don’t take the 
time to fully understand this reality. Their 
approaches to issues are primarily directed 
at the terminal operators and shipping 
lines as the main culprits, when often the 
information from and actions of the BCO’s 
add greatly to the difficulties of the terminal 
and vessel operators. 

By no means are the operators innocent, 
however. There have been efforts at running 
night time terminal gate arrivals and 
departures, establishing port chassis pools 
that can be interchanged among different 
users, adding container handling equipment 
within the terminals to speed up productivity, 
and more far reaching communication 
between the terminal operators and the 
vessel operators. There is much, still, that 
needs to be done. These advances are 
not universally supported, especially by 
BCO’s. The regulatory bodies don’t totally 
understand the dynamics, details, or 
expenses involved with such programs. This 

leads to uninformed discussions which result 
in poor assumptions about the reality of 
what is required to address the issues.
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SUGGESTED APPROACH

• Take a much closer and informed look 
at the operating Key Performance 
Indicators of the terminals. This will 
include not only the vessel, yard, and 
gate performance, but also the dwell 
time of the freight

• The attitude about the interaction of the 
vessels and the terminals has to change.   
The   two   components   are   merely   
conveyor   belts,   not   storage facilities. 
Put storage facilities off dock. Move the 
export freight to the marine terminals 
when necessary, and the import freight 
off the marine terminals immediately

• Big Data and advanced TOS programs 
need to be enhanced and employed 
to allow for collection, analysis, and 
management of real time data. It isn’t  
cheap

• Consider agreements that will provide 
for management of import and export 
cargo for multiple lines and BCO’s in 
multiple terminals. The same needs 
to include multiple VSA’s (and their 
member lines) that may be operating in 
different facilities

• Reinstitute the concept of neutral 
Tonnage Centers that can coordinate 
the operations among all these facilities, 
and the multiple shipping lines within 
multiple VSA’s. It is no different than an 
airport control tower

Over capacity in the various trades has 
resulted in freight rates that are some 
of the lowest in history. Addressing 
congestion will require investment. There 
is no stomach for that by the vessel or 
terminal operators on their own. BCO’s 
have to be willing to partner in these 
expenses for sustained success.
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For anyone who thinks that robotization is not enough…
RBS is ready to make automation more than robotization.
Let’s think about the true value of integrated automation.
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ASK YOUR 
QUESTIONS

MORNING 
The morning sessions will focus on defining automation and 
breaking the concept down into five distinct areas:
• Misconceptions of Automation
• Process Automation
• Automated Decision Making
• Full Automation through ‘Robotisation’
• Terminal Automation of the Future

AFTERNOON
In the afternoon sessions we will explore the lack of 
investment in training port and terminal workers. 
There is a real need for the increased use of simulation 
training tools and to provide better learning environments 
that can reduce inefficiencies, and ultimately, save a terminal 
millions every week.

To find out more, contact Port Technology 
+44 (0) 20 7871 0123 or email info@porttechnology.org

X www.porttechnology.org
T @PortTechnology
l http://linkd.in/porttech
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•  Standard: £1190
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In 2015, the largest ship had a capacity of 
19,200 TEU, but larger ships with up to 
21,100 TEU are to be built in coming years. 
The race for mega-ships is moving on and 
terminals must adapt to handle such mega-
ships. Economies of scale are dependent on 
mega-ships being loaded at near full capacity 
with minimum time at port and more time at 
sea. This creates real challenges to terminals.

Port operators have to invest heavily in 
infrastructure to attract and handle the new 
mega-ships. Terminals need larger cranes, 
longer and deeper berths, and higher levels 
of crane productivity, as well as more yard 
space, the ability to handle more trucks, 
railcars and barges to move containers in and 
out of terminals. And even more challenging, 
mega-ships are enforcing peak traffic to the 
terminal by bringing and demanding more 
cargo in a short period of time. 

Other parties in the supply chain must 
also link up with ports in the most effective 
way so the huge number of containers 
that can be unloaded and loaded from 
mega-ships can be handled adequately. 
Apart from terminal infrastructure needing 
to be built to accommodate mega-ships 
the remaining challenge is how this can 
be managed to fully optimise the cost 

of terminal operations as well as reduce 
berthing times of megaships.

BERTH OPTIMISATION 
The berth is the first point of connection 
between vessel and terminal and it’s 
important that berth allocation is the first 
issue that must be addressed. So, should 
terminals focus on how to minimise vessel 
berthing time or maximise berth utilization? 
The questions are:
• Which objective should we use for 

allocating each vessel? 
• How should the vessel berth allocation 

be produced? 
• How does it impact on other vessels? 
• How long should the vessel scheduling 

window be? 
These decisions affect the size of the 

problem that we need to solve in each vessel 
scheduling window. For each vessel, there 
are several factors must be considered in the 
berth allocation process, including:
• The berth and vessel length-overall 
• ETA/ETD 
• Number of containers for discharging and 

loading 
• The possible yard location of outbound/

inbound containers

• Travel distance when moving container 
from and to vessel

• Number of cranes available
• Yard equipment available 
• Existing vessels in operation 
• Staff skill
• Customer contracts

Berthing and the fight for “good” berthing 
windows will be intensified by the bigger 
vessels and higher volumes. The berthing 
capacity that is able to accommodate mega-
ships is limited, only large terminals with 
good infrastructure can receive such vessels, 
which makes the fight even harder. To ensure 
a reliable planning process for both terminal 
and liner an overall game plan is required. 

Berthing is not an individual decision 
between one, two or three vessels. With 
bigger vessels an integrated view on the 
terminal is required to forecast and plan 
with future information and consider 
multiple criteria in the planning right from 
the beginning. 

To manage these complex scenarios 
and consider multiple outcome factors, 
information from and for all sides of the 
logistics chain is the key. This information 
needs to be available, but also accessible at 
all time and in minimum time.  

MEGA-SHIP MATTERS
OPTIMAL TERMINAL PERFORMANCE 

Harry Nguyen, CEO, RBS, Australia 
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 Fully automated real-time vessel planning for loading 

and discharging

 Strategic resource planning

 Test and validate strategies before operations begin

 Expert automatic berth planning and optimization

 Integrated strategy simulation

 On the  fly dynamic reports and KPI’s

 Fast, proven, efficient and effective

 Simulate terminal operations, as planned by TOPS

 High quality 3D rendering, on the actual terminal layout

 Monitor, forecast, validate and analyse

 Play and replay and get instant results

 Adjust planning strategies, see the e-ect immediately

 Assign, plan and monitor any CHE as in real operations 

GLOBAL:   www.rbs-tops.com - sales@rbs-tops.com 
EMEA: www.rbs-emea.com - sales@rbs-emea.com 

 Shipping lines count on getting a berth on arrival, no matter how, no matter what. Availability,

reliability, quality, safety and above all service, at the right, fair price is what matters most for

terminal customers

 Using all available information and big data enables terminals to be ready and be prepared no

matter what - every time- if they are managed with an integrated and real-time TOS



To find out the best possible results based 
on the above factors it is impossible to be fully 
planned by humans. Accurate information 
is the key attribute, and smart heuristic 
optimisation algorithms can be used to analyse 
and produce different scenarios in selecting the 
best possible result that satisfies a terminal’s 
requirements. One of the key items here is 
repeatable results from processes. When 
working with mega-ships the berth process will 
be one of the key elements in planning. 

CRANE ALLOCATION
A second issue that is closely coupled to 
berth optimisation is how to allocate cranes 
to each vessel, so it needs to be addressed at 
the same time. The objective of the problem 
is to minimise the sum of the handling time, 
waiting time and the delay time for every 
vessel at berth and then integrate quay 
crane assignment decisions in the berth 
planning process. The questions are:
• How many cranes are needed?
• When are these cranes available?
• How do we create the optimal crane 

schedule to meet vessel ETA/ETD?
• How well are these cranes integrated 

with other yard equipment?
• How do we distribute the workload 

equally to each crane where possible?
• How do we assign cranes to vessel bays in 

each time slot?
Terminal operators will benefit from crane 
allocation if the above questions are 
resolved. The foreseeable benefits are:
• Reduced operational costs for vessel
• Reduce vessel berth time
• Increase move per hour (MPH)

Similar to berth optimisation, the smart 
heuristic optimisation algorithm can be used, 
to address the problem of determining the 
optimum number of quay cranes assigned to 
each vessel.

TERMINAL AUTOMATION: ROBOTISATION 
In recent years, the notable ongoing trend is 
the implementation of automated container 
handling and transportation technology 
such as ASCs/ARMGs/ARTGs/AGVs/Auto 
Straddles and so forth. The full potential 
of such automated equipment can be fully 
utilised only with sophisticated optimisation 
methods within a TOS. Automation 
technology and/or TOS tools are a great 
benefit to terminal operators to address the 
mega-ship matter. Automation, especially 
for mega-ships operations, needs to be more 
than only robotising the equipment. There 
needs to be more cleverness in all parts of 
the process. Automated equipment can: 
• Maximise operational time with 24x7 

operations 
• Improving and maintaining operational 

performance
• Improving and maintaining reliability
• Increased safety 

SOPHISTICATED TOS OPERATIONS
The TOS optimisation process is to maximise 
a terminal’s operations to feed the crane 
performance for servicing mega-ships. It 
includes:
• Optimised berth / crane planning
• Integrated simulation capabilities to 

forecast and predict issues before they 
occur, during the planning phase

• Real-time intelligent yard management 
systems

• Real-time decision-making for each 
container move instruction

• Intelligent equipment control to achieve 
optimum performance and reduce 
equipment waiting time

• Real-time automatic vessel planning to 
resolve any newly created scenarios by 
many late coming containers

CONCLUSION
Line operators have been pushing for bigger 
and bigger vessels over the past decade. This 
race was sped up over recent years, pushing 
vessel sizes to new levels. Rising competition 
amongst ports and technical progress in 
ship design has resulted in higher capacity 
vessels: megaships. This has put enormous 
pressure on port and terminals operators to:
• Invest heavily in infrastructure
• Have highly trained professionals
• Implement terminal automation
• Acquire sophisticated terminal handling 

systems 
Liners have invested and are still investing in 

the fleet; more and more ultra large container 
vessels are delivered with bigger ships to 
come. This has brought big competition 
into the scenario and changes into the liner 
landscape such as mergers of liners and 
consolidation of the market. Now, the other 
players in the supply chain also need to 
invest in design, infrastructure, processes and 
technology to be able to digest the push from 
the liners with mega-ships. 

Terminal operators need to continuously 
improve their operational processes in order 
to adapt to the even larger vessels of the 
future and achieve the economies of scale. 
The duration of operations of mega-ships is 
longer and more intense than before. This 
requires your processes to be more rugged 
and more out looking. The integration of 
technology, engineering, processes and IT 
solutions through data exchange will be a 
key to success on operating more and bigger 
ships. 

So beside all the investment in 
infrastructure, vessels and equipment, 
information that records data is the new 
valuable asset for a terminal handling 
large vessels. 

A TOS can be a major contributor 
in providing integrated berth/crane 
optimisation, yard equipment utilisation, 
forecasting and predicting issues before 
they occur, and during the planning phase. 

By following the above steps handling 
mega-ships need no longer be a problem for 
terminals.
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They say that the only thing that doesn’t 
change is change itself. The only way 
to survive is to adapt. How businesses 
adapt to changes in a global economy 
determines who will be left standing 
when the dust settles. It happens in every 
industry, from banking to building, and 
the marine industry is no exception.

BATTLING GLOBAL CHALLENGES
The shipping industry has enjoyed steady 
growth since 2008, regardless of the 
global recession, growing at over 8% in 
2010, before peaking in 2012. The marine 
industry seemed a safe bet for years to 
come as operators added capacity and 
updated fleets in parallel to growing 
customer demand.  

This expansion, at the peak, led to 
widespread overcapacity in an industry 
which is now also battling a downturn in 
global trade and a decline in commodity 
prices, all of which is resulting in fierce 
competition within the shipping market. 
The Baltic Dry Index fell below 400 at the 
start of this year, compared with 4,000 
in 2010. This drop is almost as dramatic 

as the price of oil, which has dropped to 
below US$30 a barrel. 

The competition is also being 
intensified by new players in the market. 
While Europe still dominates as a ship-
owning region, with close to 45% of the 
world’s fleet, the Asia-Pacific is boosting 
its investment. In 2015, its share of the 
global vessel fleet grew from just over 
30%, to 40%. 

The impact of the economic slowdown 
will reverberate across the marine industry 
and is creating a clear need to manage 
costs - optimising operations for vessel 
operators, and constructing more efficient 
vessels at prices which are sustainable for 
shipbuilders. For offshore operators, we 
have already seen an estimated 20-30% 
cost reduction achieved both through 
project changes and through the supply 
chain, but more is needed. Alongside 
these challenges, the industry as a whole 
will be preparing for an impending skills 
gap, as a high proportion of skilled workers 
reach retirement age over the next five to 
ten years.

However, what initially seems like 

a bleak state of affairs is actually an 
incredible opportunity for the marine 
industry. A new set of innovations presents 
the chance to work more efficiently, 
collaboratively and cost-effectively than 
ever before.

THE DAWN OF DIGITAL
The Internet of Things is the tech industry’s 
current buzzword. Everything is becoming 
connected to the Internet, from fridges 
to thermostats, allowing consumers to 
operate devices from their smartphones 
and read the relevant data. When applied 
to the marine industry, the possibilities 
for efficiency gains are significant. The 
Industrial Internet is the Internet of 
Things, but on an industrial scale. It uses 
similar technology to connected fridges 
and thermostats, but instead applies it to 
containerships and engines and big data 
and analytics. In a period where efficiency 
is key, the insights and data accessible 
through the Industrial Internet should be 
seen as invaluable.

Interconnected devices harness 
enormous amounts of data to form a view 

RIDING THE DIGITAL WAVE 
A MARINE REVOLUTION

Tim Schweikert, President & CEO, 
GE’s Marine Solutions, London, UK 
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of the bigger picture. From a centralised 
control room, operators can see, in real 
time, the health status of their ships, right 
down to individual engines, systems and 
other components. Operators can make 
informed decisions based on data as well 
as receive warnings of potential failures 
before they strike. This kind of information 
can even enable a shift from plan-based 
to condition-based maintenance, thereby 
reducing downtime.

With so much financial pressure on 
operators, it is important to keep a vessel’s 
downtime to a minimum. It is estimated 
that a single drill ship loses an average 
of $12 million a year due to downtime, 
and even a 10% reduction can have a 
significant impact.

WINNING FROM THE START
In order to increase a vessel’s efficiency, 
steps must be taken right at the start of the 
design phase. Advanced software means 
that operators can work with shipbuilders 
to model how a ship will be used and 
design it accordingly. By simulating the 
environmental conditions, along with 
route patterns and details about a vessel’s 
intended use, designers, engineers and 
operators can work together to map 
out ship equipment configurations for 
optimised power and fuel usage, securing 
cost savings at the earliest stage possible. 

To be truly efficient, advanced 
manufacturing processes need to be 
combined with data from the Industrial 
Internet to feedback product operating 
and performance information into the 

loop. Harnessing this data can help 
improve product design and selection 
meaning that vessels will be fit for 
purpose. It can also improve supply 
chain efficiency, with parts ordered when 
they are needed, improving quality and 
reducing waste. 

Of course with all these devices 
connected to the Internet, it’s important 
to have one common platform as the 
foundation. GE’s Predix platform is 
the hero that powers all of GE’s digital 
assets. Designed specifically for industrial 
applications, it has the capability to 
capture and analyse the high volume of 

machine data, allowing operators to use 
data faster, securely and more efficiently.

ENGAGING THE GLOBAL BRAIN
While the Industrial Internet provides the 
data, it still takes a human mind to make key 
decisions. Data analytics enables issues to 
be identified and flagged immediately so 
operators can take emergency corrective 
action in an instant.

This is where the real benefits of the 
Industrial Internet become apparent, as 
engineers back onshore can diagnose a 
problem and offer a fix before it begins 
to affect a ship’s productivity. Moreover, 
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if the issue can’t be solved remotely, it is 
possible to match ship positioning with 
the location of ports, repair facilities 
and spare parts depots to expedite 
maintenance and repairs, thus reducing 
downtime and third-party service costs. 

Digital collaboration can also help 
address the third challenge faced by the 
industry – the skills shortage. For example, 
remote monitoring allows an engineer to 
analyse and diagnose multiple ships at 
once from a centralised onshore control 
centre. This reduces the need for multiple 
specialists to be on board vessels.

MAKING THE DIGITAL REVOLUTION A 
REALITY
The marine industry is ready to ride a 
wave of opportunity. The benefits of going 
digital are obvious: increased efficiency, 
reduced operational expenditures and fuel 
burn, reduced downtime, improved safety 
as well as being more environmentally 
friendly. It also helps mitigate a rapidly 
approaching skills gap. But it will require 
the industry to roll up its sleeves. It will 
require retrofitting existing equipment 

with sensors and digital controls; 
investment in new digitally enabled 
equipment; and incorporating digital 
capability into design, manufacture, 
operations and maintenance.

It will also require a shift in the way 
operators work. Decisions including 
investment, procurement, capacity, 
expansion, market growth and positioning 
can become more data driven. Openness 
will also become more important as 
knowledge-sharing becomes the norm, 
allowing for greater collaboration to drive 
cost-efficient partnerships.

Some economists argue that the 
innovations brought by digital innovation 
will not match the productivity-enhancing 
power of the original industrial revolution. 
However, with the oil and gas industry 
representing about one-third of global 
economic output, cost savings would 
have a significant impact on the global 
economy. While it would require work, 
GE believes that digital innovation will 
lead to an even more powerful industrial 
revolution than ever before. Will you join 
us in leading it?
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The steam engine. Electricity. Automation. 
The Internet of Things: these 4 terms 
describe the evolution of industrial 
progress in roughly the last 2 eras. The 
Internet of Things – also addressed as the 
fourth wave in industrial development, 
or as the ‘digitisation’ of industry – offers 
various opportunities to the port sector. 
Machines, devices, containers, trucks and 
even infrastructure have the potential to 
become intelligent: each element along 
the logistics chain carries vital information 
regarding  destination, purpose and specific 
contents. What stands out most however 
is the large scale robotization that is now 
taking place in ports in Rotterdam, Sydney 
and Long Beach.

Since the early nineties, terminal 
operators have been working on robotising 
equipment at their facilities, and with 
the recent openings of new facilities 
at Maasvlakte II, robotisation in the 
container industry has reached its all-time 

high. However, should we expect others 
to follow quickly, or will another period 
of stunted development take place? 
Other questions include; what are the 
social impacts of on-going robotisationm, 
what are the technologies available, has 
integration reached a level of maturity, or 
are projects still ‘state-of-the-art’ in the 
worst sense? This paper addresses these 
issues, but firstly it is important to explore 
other forms of automation. 

PROCESS AUTOMATION 
This category of automation contains 
technologies that typically replace 
clerical labour such as identification, 
inspection, registration, and similar tasks. 
The most common application is gate 
automation, where truck and container, 
and increasingly damage and seal 
presence are automatically identified and 
registered. It is also quite common for 
position detection systems (PDS), which 

assist the terminal operator in locating 
containers and equipment, to be part of 
the process. Both types of technologies 
have been successfully implemented and 
are offered by a broad range of vendors. 

AUTOMATED DECISION-MAKING
Another category of automation that needs 
to be mentioned is automated decision-
making. Here, another hype word is present; 
big data. Fostered by the interconnectivity 
of things, more and more data is being 
collected, which facilitates data processing 
which in turn leads to quicker and better 
decision-making (at least in theory). 

A recent analysis by McKinsey indicated 
that less than 1% of data gathered is 
actually used. A wealth of data about the 
supply chain could largely improve the 
efficiency of terminals: lesser unproductive 
work, lower dwell times, faster vessel 
handling, all driven by intelligent use of 
data. 

ENTERING
THE MARITIME SECTOR
LOGISTICS 4.0
Dr Yvo Saanen, Founder and Director, 
TBA, Delft, the Netherlands
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So why is the adoption of technology 
in terminals going at such a slow pace? 
We see terminals invest in an additional 
berth – with 4 quay cranes and associated 
yard equipment – but not in technology 
that increases terminal capacity by the 
aforementioned benefits. Where the 
implementation of technology is slow, 
robotisation is even slower, and is still by 
many seen as a white elephant. 

At first glance, robotisation appears to 
have so many advantages: it replaces heavy, 
dangerous and repetitive work – clerical 
functions are much lighter. All the more 
reason to implement robots. We have to 
see the introduction of such technologies 
in the context of terminal operations, which 
can be characterised as highly dynamic, or 
even, unpredictable, badly planned, and 
erratic. This is caused on the one hand by the 
poor information basis underlying terminal 
operations. It remains remarkable how 
much container information changes when 
a container has arrived at a facility. On the 
other hand it is process interconnectivity that 
is causing one process disturbance to have 
ripple effects on other processes. We will 
come back to this issue later, when we discuss 
the importance and complexity of integration. 
In the next sections, we will try to answer the 
questions raised in the first section.

IMPLICATIONS FOR THE SECTOR
Generally, automated terminals offer a 
more stable level of performance at a lower 
cost then their conventional siblings. Ask 

shipping lines and they would name CTA 
(HHLA) and Euromax (HPH) among the best 
terminals in Europe, if not the best. Not only 
do they offer more reliable service levels, 
they are more cost-effective, work 24/7, 
and are less sensitive to high occupation 
rates. This means that other terminals face 
increased competition when one of their 
competitors – serving the same market – 
introduces automation, or develops a new 
automated terminal. 

A good example is the semi-automated 
DP World terminal in London (London 
Gateway). It offers a high service level, 
high capacity, and is situated close to the 
hinterland. We expect that it will have 
an effect in the middle to long term on 
terminals such as Thamesport, Tilbury and 
Felixstowe; its main competitors. 

A similar impact, or even greater, can 
be expected from the fully-automated 
terminal in the Port of Los Angeles/Long 
Beach, being developed by OOCL. The 
terminal will bring a substantial new chunk 
of capacity in a highly competitive market. 
The capabilities of the terminal in terms of 
handling speed and capacity are (by far) the 
highest in the port, and even on the entire 
West Coast of the US. Its cost base will be 
substantially lower than any other terminal 
on the West Coast of the US, also. Impact is 
imminent and guaranteed.

SOCIAL IMPACT
When discussing automation we cannot 
go beyond the social question. The direct 

impact on dock workers is obvious and 
painful. We argue that here we have to 
take a broad and long-term perspective. 
First of all, the jobs that are being replaced 
are hazardous, repetitive and isolated. 
They are (partially) being replaced with 
office jobs, with no risk, and in a more 
social environment. Instead of spending 
a number of hours alone in a machine, 
people are together in an office carrying 
out operational tasks together. 

Furthermore, new jobs are being created. 
Jobs that require higher education and 
better training, and jobs that are in general 
more attractive to a future workforce. Some 
studies even come to the conclusion that 
overall more jobs are being created than 
are disappearing. Also, one study indicated 
that 65% of the people that were losing 
their job could be retrained into new jobs. 

Finally, the competitive edge of 
automated ports exceeds that of non-
automated ones. As many ports are typically 
serving the same hinterland, an increase in 
capacity and efficiency makes ports more 
attractive, leading to more volume (in the 
long term), and if they do not, to a lesser 
volume. Therefore, not embracing new 
technology may lead to an obsolete port, 
and in the long-run, a larger loss of jobs. 

This means that in practice we have 
to develop plans to make sure that as 
many people can be retrained as possible, 
which is always better than the long term 
perspective of a port that cannot compete 
anymore.
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AVAILABLE TECHNOLOGY
In the contemporary era we are 
surrounded by technology. The same types 
of technology that enable the automation 
and robotisation in ports also assist us in 
daily life. We think communication and 
location determination is easy, however 
we tend to forget that our cell phone 
regularly has no reception, and our GPS 
is regularly off by more than just a few 
metres. The batteries in even the newest 
devices do not last for more than a day, 
and the automated cruise controls in cars 
can only be used as driver’s support. 

The precision, durability and reliability 
required for fully automated operations 
is still expensive and not yet commonly 
found off the shelf. Although it relies 
on the same type of technologies, the 
scale is much bigger (an AGV battery is 
about 5 times that of the largest electric 
car battery, the one of the Tesla S), the 
intensity is much higher (the equipment 
easily runs more than 5,000 hours per 
year, and then for 10 to 20 years, compare 
that to a road truck: it would mean a 
mileage of 3 to 4 million kilometres) 
hence the requirements for durability are 
much, much higher. 

Finally, for reliable 24/7 operations, 
equipment and the processes really 
need to be automated.  With no driver 
to correct the behavior of a robot in 
unforeseen circumstances – a recent 
report revealed that in the first 700,000 
testing kilometres in (80) Google cars, 
the drivers had to intervene 341 times 
to avoid an accident; that means that 
without intervention, each car would have 
had an accident every 2,000 kilometres: 
not a good track record at all. Of course, 
automation on the public road faces many 
more complex circumstances than in a 
closed terminal environment, yet the 
last 10% of automation proves to be the 
hardest, mainly because of integration.

INTEGRATION 
This brings us to one of the key remaining 
challenges in port robotisation and 
automation: the integration of pieces of 
kit (that are typically supplied by different 
vendors). Integration is a challenge not 
only applicable to the port industry: it 
causes headaches in each and every 
sector. One of the factors here is the lack 
of standardisation. 

Integration complexity worsens in the 
case of full automation, as the humans 
involved in the process can solve small 
inconsistencies and improvise when a 
robot does not behave exactly like it 
should. Other automated parts are less 
capable to deal with another device’s 
flaws. Machines operate (mostly) in a 
black and white fashion: wrong input 

means error, and error typically means 
“STOP”. When many different pieces of 
automated machinery come together, 
it easily leads to something stopping, 
causing the entire chain of processes to 
cease. 

This makes integration across vendors 
and technologies a key area of attention 
to achieve success. Continuous dialogue, 
joint specification work, early integration 
testing, and rigorous, rich and dynamic 
test environments are necessary. 

Standardisation of communication 
protocols, communication buses, and 
integrated test environments are the 
answers to this complex puzzle, and 
slowly but steadily, they improve the ease 
of integration. By no means is the industry 
there yet, and every new development 
causes new challenges. A key solution 
here is to copy working solutions, instead 
of trying to reinvent the wheel over and 
over. 

WHAT NEXT?
APMT and RWG have taken a bold step 
forward in Rotterdam by substantially 
extending the scope of robotisation. They 
have implemented remotely controlled 
quay cranes, fully automated horizontal 
transportation (battery driven, with 
automated battery exchange station), fully 
automated stacking cranes, including fully 
automated truck handling (only incident 
handling by a remote operator), as well as 
automated transport to the rail terminal 
in the case of APMT. 

We should not expect any further major 
steps soon, other than more of the same. 
Two developments that needs to be 
taken very seriously are the automation 
of straddle carriers, and of rubber-tyred 
gantries (RTG’s). The first, because it 
does not require large investments in civil 
infrastructure to enable the automation. 
Replacement of the fleet of machines, 
or even automation of the existing 
machines is required, and the additional 
communication infrastructure is quite 
limited. 

The second development is the 
automated RTG. As RTG yards have over 
the road trucks amidst them, robotisation 
is tricky from various perspectives, with 
safety and liability as most important 
aspects. Several terminals are working 
on remotely controlled RTGs, but a large 
scale terminal has not yet gone into 
operation. Avoiding conflicts between 
the road trucks and the remotely 
controlled RTGs remains a safety risk. For 
now, we foresee that it will be limited 
to automated working inside the stack, 
and full remote control during the truck 
handling, as well as during the movement 
along the stack. 

CONCLUSION 
Automation and robotisation are the future 
for container terminals. The advantages 
simply outweigh the drawbacks. 
The associated investments, limited 
experience in the market, integration 
issues, social issues, and many other less 
important reasons will still cause terminal 
operators to choose simpler, quicker and 
more proven solutions. However, long 
term, container terminal operations will 
be robotised.
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 ‘Smart’ is a very fashionable term. In recent 
years people have been talking about Smart 
in a range of ways: Smart Cities, Smart 
Grids, Smart Devices, Smart Advisors, 
and so forth. In the port realm, the Smart 
Port is becoming a must. Most big and 
medium-sized ports are engaged on Smart 
Port projects with different visions. All of 
them involve sensor data gathering and 
process automation, many of them focus 
on IoT (Internet of Things) and big data 
technologies, some others are focused to 
business digitalisation.

Whatever concept a port has opted for 
they all face similar problems: data belongs 
to different sensor owners (terminals, 
port authorities, truckers, etcetera) with 
very different collecting technologies, and 
there is a diverse and large number of 
potential recipients and beneficiaries of 
processing, automating and digitising this 
data. So far the problem is how we gather 
such manifold and changing data and then 
process and integrate it into the business 
processes of different port agents to make 
the Smart Port concept an enabler of port 
strategies.

ARCHITECTURE 
It is important to offer a brief insight of 
what Smart Port architecture actually is. 
Aligned with other smart platforms such as 
Smart Cities, Smart Factories or Smart Grid 
architectures, a Smart Port architecture 
relies on an IoT platform for managing, 
accessing and controlling sensors and 
devices. Such a platform is able to distribute 
information to other components: real-
time analysis engines for detecting events, 
big data storage of massive data and 
further analysis, open data publishing, 
statistical and operational governance 
through KPIs, geospatial analysis, low level 
process integration, service orchestration, 
simulation, and so on.

SMART PORT DESIGN 
So the first step when designing a Smart 
Port project is to deploy an IoT platform 
(or similar solution) for accessing all the 
relevant sensors that are available in a 
port. After this the problems arise, as 
every agent may have a different solution. 
Port authorities can access sensors like 
port entrance gates, traffic monitoring 

devices, buoys, AIS, radar, weather stations, 
pollution measuring stations, the location 
of people and vehicle monitoring through 
existing systems like SCADA or deploying 
new solutions. Terminal operators already 
have similar platforms rolled out for 
controlling cranes, gates, energy, personnel, 
machinery and so on, while truckers use 
vehicle fleet solutions for locating and 
sensing trucks and cargo.

Creating a system for accessing all the 
sensors and devices in a port is a huge task. 
Each agent has got different hardware and 
uses different communication technologies 
(ZigBee, 6LowPan, WiFi, Wimax, Bluetooth, 
IPv6 or CoAP). Moreover, some sensors 
need proprietary solutions for accessing 
them through specific hubs, gateways and 
application and services. Furthermore, 
transmitted data doesn’t follow a predefined 
semantics. Every platform, manufacturer 
or sensor has its own semantics and data 
formatting. 

On the other hand, each agent has their 
own IT business solution, with TOS (Terminal 
Operating System), PMIS (Port Management 
Information System), PCS (Port Community 

SMART PORT
A SYSTEM OF SYSTEMS APPROACH

Miguel Montesinos, CTO, Prodevelop; and, 
Jose Garcia de la Guia, CIO, Port Authority of Valencia, Valencia, Spain  
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System), ERP and so forth. There are also very 
different business needs and orientations 
in the Smart Port domain: road/rail traffic 
monitoring, vessel movements, energy 
efficiency, access control, supply automation, 
automatic metering, pollution minimising, 
maintenance processes, people’s location, 
operations optimising, cargo tracking, and 
better information exchange.

Creating a new Smart Port project trying 
to connect all sensors and devices into a 
single platform and covering all business 
needs of the different agents into a common 
environment will likely lead to a very limited 
scope, an extremely costly implementation 
or to a complete disaster.

A SYSTEM OF SYSTEMS
We envision future Smart Port platforms as 
a system of systems in which each agent can 
integrate a smart infrastructure at various 
levels with a common central Smart Port 
system. Different agents will have private 
IoT platforms and other IT systems with 
their own sensors controlled in their own 
way. Terminals will have their own systems 
for accessing and managing sensors, the 
Port Authority will have its own platform 
and the rest of agents will have private 
platforms as well.

A Smart Port platform will integrate 
with existing agents’ systems rather than 
connecting directly to sensors or specific 
data stores. No more n-to-m connections 
need to be implemented. Interoperability 
and integration will be the enablers of this 
system of system approach.

Such configuration reduces investments, 
allows a faster commissioning and eases the 
maintenance and evolution of the Smart 
Port. New agents can be incorporated 
quickly, new sensors and data can simply 
be accessed, and new services can easily be 
created and integrated.

But this system of systems approach is not 
trivial at all. There are different standards 
around the IoT and Smart domain, and 
dozens of platforms that compete to be 
the prominent one. Interoperability among 
all these standards and platforms is not a 
reality so far. Thus, this lack of integration 
and interoperability is a technical problem 
to solve if we want to deploy effective 
Smart Port systems.

COLLABORATION
In order to achieve such an ambitious 
integration of disparate systems, specific 
tools and methodologies should be used. 
The Port of Valencia and Prodevelop 
are engaged on a European research 
project under H2020-ICT program named 
INTER-IoT which is aimed at the design, 
implementation and experimentation of an 
open cross-layer framework, an associated 
methodology and tools to enable voluntary 

interoperability among heterogeneous 
Internet of Things (IoT) platforms. 

It will allow an effective and efficient 
development of adaptive, smart IoT 
applications and services, atop different 
heterogeneous IoT platforms. This will 
allow integration at different levels: device, 
networking, middleware, application 
services and data and semantics. A set 
of tools and methodologies will also be 
available to enable a seamless and easy 
integration among all IoT and Smart 
platforms in the port.

This integration mustn’t be based just 
in accessing sensors. It should also allow 
for the integration among IT systems at 
different levels. For instance, the Smart 
Port platform may detect when a truck is 
entering any terminal, or may find out that a 
berthing is going to be delayed with respect 
to the ETA; and the applications of affected 
agents may be notified of these events, 
launching the specific business processes 
in order to handle these situations properly.

Therefore, the Smart Port will become 

a central node where the different 
platforms of all the stakeholders in the 
port community can share its information 
coming from sensors and IT processes 
and receive raw or processed data, events 
or information to make it possible the 
definition of new processes aimed at the 
digitalisation of its core business.

CONCLUSION
We believe that this system of systems 
approach is the most effective way to 
exploit the full IT infrastructure in the 
whole port area for optimising the overall 
port procedures and help to achieve a more 
efficient management of the information 
for the full logistic chain.

The final driver of these innovating 
processes is to make the resources available 
for defining new digital businesses that can 
help a port authority to create strategic 
value for its socioeconomic environment. 
It will be the trigger that addresses the 
shift from the automation era towards the 
digitalisation era.
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Many terminal operators are currently 
making the necessary investments to 
meet the challenge of larger ships and the 
subsequent higher peaks of containers 
that need to be handled. It is essential 
to be able to toggle between low activity 
and high peak periods. Clearly, container 
terminals will need to keep on top of 
productivity under these circumstances 
in order to stay competitive. In adapting 
to the new operating environment, 
automation and information technologies 
play the key role.

Considering the changes in the operating 
environment and the new opportunities 
provided by technologies, it is more 
than relevant to ask whether a different 
approach to the organisation of the tasks 
within and between the systems and 
equipment in container terminals would 
serve a modern, automated container 
terminal better. Our analysis suggests that 
as more or less all equipment in a container 
terminal is now ‘system-enabled’ and 
communicates with other systems and 
equipment in real-time, it is now time to 
reevaluate the system architecture. 

Reorganising system architecture will 
help terminals to gain the full benefits 
of automation, information technologies 
and connectivity. This article presents an 
architecture that considers all these aspects. 
We call it node automation architecture 
based on distributed intelligence. 

AUTONOMOUS TEAMS
Let us start by looking at modern 
organisations where highly educated 
and self-motivated specialists work with 
complex tasks and with special knowledge. 
In such organisations managers can no 
longer know everything in detail and they 
need to rely on their teams. Traditional 
management methods form an obstacle, 
hindering the organisation to perform 
at its full potential. How should such 
organisations be managed and led? 
The answer is empowering teams and 
individuals, and leading, not managing 
them, through targets and goals. This 
means that the management level focuses 
on strategies, keeping the company on 
the right course and setting targets while 
empowered teams figure out the best 

ways to achieve the targets given to them. 
This typically also makes organisations 
lean with only few hierarchical levels.

The node automation architecture for 
container terminals based on distributed 
intelligence follows the analogy of a 
modern specialist organisation. In this 
architecture the teams of automated 
and intelligent equipment are capable of 
acting like the specialists above. They have 
the best knowledge required to decide on 
the best and most efficient way to perform 
the tasks based on real-time process data. 
All they need is the targets from their 
manager, the Terminal Operating System 
(TOS).

NODE AUTOMATION ARCHITECTURE BASED 
ON DISTRIBUTED INTELLIGENCE 
STS cranes, horizontal transportation, 
automatic stacking cranes, intermodal 
yard cranes and gates form the nodes of 
the node automation architecture. Each 
node is capable of making decisions and 
taking action independent of other nodes 
or upper level systems. Each node is also 
capable of exchanging information and 

INTELLIGENCE
SPREADING THROUGH THE HIERARCHY

Björn Henriksson, Global Technology Manager, 
ABB Ports, Västerås, Sweden 

EDITION 69: FEBRUARY 2016   53 

AUTOMATION AND OPTIMISATION AUTOMATION AND OPTIMISATION



making a “handshake” with other nodes 
to ensure that correct action will be taken 
at the right time. Additionally, each node 
is responsible for safety related functions 
such as access gates, emergency stops and 
monitoring of transfer-zone interfaces.

Automation and remote operation is 
already the standard for stacking cranes 
and STS cranes are now becoming more 
and more automated, intelligent, and 
operate based on work orders from the 
TOS.

Intermodal yard cranes are also now 
being equipped with the same automation 
functionalities as stacking cranes and 
unmanned units are being introduced. All 
this equipment is part of a network that 
is capable of handling, exchanging and 
acting on real-time information. With the 
addition of intelligent fleet control for 
horizontal transport, everyone is getting 
'online' and will be able to communicate 
with each other directly which reduces the 
need for interactions with the upper level 
system.

The various types of cranes and 
horizontal transportation systems are 
increasingly being equipped with the 
means to collect information, identify and 
verify both containers and vehicles. This 
enables an automated container hand-
off at transfer points that is faster, safer 
and more reliable than a manual hand-
off. Information has become an integral 
part of the process and the driver for 
more productive container handling in 
terminals.

Thus, container terminal operations 
are now very much about the information 
about the container at all the hand-off 
points and about the utilisation of that 
information to create a more efficient 
and reliable process that allows a large 
number of containers to be moved as 
fast as possible. Today it is crucial that 

information arrives at the hand-off point 
before the container reaches it, so that the 
next node in chain can use the information 
to optimise the next steps in the process.

LEAN ARCHITECTURE WITH NODE 
AUTOMATION
Real-time information is the backbone of 
the node automation concept. Based on 
the information, intelligent equipment can:
• Create work orders based on higher 

level instructions from a TOS (e.g. a list 
of containers that need to be moved 
and on their location in the storage 
block/on the ship)

• Optimise the execution of work orders 
within the node based on real-time data

• React to changes in an already 
distributed instructions list

• Automatically handle the sequence 
optimisation like dynamic calculations 
of handover positions to balance the 
workload of the equipment involved

• Take corrective measures if the 
reality deviates from the plan (e.g. at 
discharging the container in the given 
cell is not the one it should be)

• Communicate with other nodes to 
achieve seamless flow with minimum 
interaction with upper level system

• Report the status of the tasks to the TOS. 
Just like specialist organisations, the 
equipment team’s ability to operate 
without continuous interaction with upper 
level systems, node automation makes the 
system architecture lean. In fact, as one 
can conclude from the list above and the 
examples given later in this paper, deploying 
node automation leads, for instance, to:
• Simpler system architecture with less 

vertical interactions and data exchange
• Clearly defined responsibilities between 

the nodes and decision making based 
on real-time process data on the “grass 
root level”

• A reduced need for integration testing 
at site since each node can be pre-
tested individually

• System upgrades can be made per node 
without impacting the whole system

Node automation architecture is flexible 
and can be implemented in all nodes 
or just part of them depending on the 
terminals needs. However, the full benefits 
will be realised only if it is implemented 
throughout the chain from ship to gate.

OPTIMISED YARD OPERATION WITH NODE 
AUTOMATION ARCHITECTURE
Automatic stacking crane blocks are able 
to respond to varying seaside and landside 
volumes and ensure a timely delivery 
of containers for quay and rail terminal 
processes. The scheduling function allows 
optimisation of the use of the cranes 
within the block based on instructions 
from the TOS and based on various criteria 
set, like fastest total execution, minimum 
energy consumption, importance of 
the task and vehicle waiting time. This 
improves productivity and reduces empty 
travel and, consequently, also energy 
consumption. 

Intelligent stacking cranes interact with 
gate to prioritise tasks to be performed. 
The gate can notify stacking crane about 
a truck with/without container(s) which 
will arrive at the stacking crane transfer 
zone. Based on this notification, intelligent 
stacking cranes can prioritise the work 
orders to minimise the truck turnaround 
time, or another work order depending 
on which task is the most important to 
complete at that time. 

HIGHER THROUGHPUT AT THE QUAY 
At the quay STS cranes optimise the 
discharging and/or loading processes 
based on the instructions from the TOS. 
Intelligent STS cranes can exchange 

Figure 1: Node automation architecture based on distributed intelligence.
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Safer, greener and more productive?

Absolutely. 

Container terminals are dynamic entities where the speed is high and large cranes
work side by side with people and vehicles in motion. Bigger ships and bigger calls 
accelerate the speed of operations further and terminals need capacity and systems 
that can rapidly be ready for full production. Our solutions help you move more  
containers per hour – from ship to gate. They increase the terminal’s energy efficiency 
and eliminate inefficient processes and bottlenecks at critical transfer points. All gates 
and cranes can be operated comfortably from a central control room which makes 
the terminal safer and the working environment more ergonomic. Find out more at 
www.abb.com/ports



information about bay/tier/cell locations 
in real-time for faster loading and 
discharging, and to optimise moves. 

In addition to the TOS, intelligent STS 
cranes also interface with vehicle control 
systems. Using the information on their 
exact position, acceleration and speed of 
the main motions, as well as the optimum 
path of the load, they are able to calculate 
when the container is ready to be picked 
up by the horizontal transportation or 
when the next container for loading 
should be delivered to the crane. The 
cranes are also able to calculate the 
completion times for a number of 
subsequent moves and can thereby 
request the horizontal transportation 
system to dispatch vehicles to the right 
positions at exactly the right time. This 
enables teams to avoid waiting times and 
makes it easier to plan for double cycling 
of the equipment making both the cranes 
and the horizontal transportation more 
productive.

At the STS node the identity of each 
unloaded container is verified using a crane 
OCR. The information is compared with the 
stowage and work order information, and 
the TOS is notified of any discrepancies. 
The container identity is passed on to the 
horizontal transportation system.

When loading, the cranes collect 
accurate stowage information based on 
the OCR reads and the actual loading 

positions on the vessel. This information 
is updated and passed on to the TOS to 
ensure that correct stowage information is 
available there. 

SUMMARY AND CONCLUSION
The shipping patterns and requirements 
with regards to the amount of containers 
to be handled at one time are changing. 
To keep up with productivity, and thus 
stay competitive, is the biggest challenge 
many terminals are currently facing. 
With the new capabilities of automation 
and information technologies it is time 
to challenge the traditional thinking 
regarding roles and responsibilities of the 
various systems and equipment used in 
terminal operations. 

Deploying node automation architecture 
based on distributed intelligence allows 
a leaner and more efficient system 
architecture with less hierarchical levels. 
In this architecture the TOS has the 
opportunity to take the role of the manager 
of the operations leading the empowered 
equipment teams by setting targets, i.e. 
instructions related to the container moves 
to be made. The intelligent equipment 
organised in nodes takes the necessary 
decisions and collaborates to perform 
the given tasks in an optimised, safe and 
accurate way to meet the targets given by 
TOS and ultimately, terminal’s production 
targets. 
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CONTAINER HANDLING

Source: Liebherr

In partnership with:

TSUBAKI KABELSCHLEPP:  
The company for all of your cable 
management needs.



The Port of Rott erdam in the Netherlands 
is the largest and most important container 
port and transport hub in Europe, with a 
container throughput of 11.6 million TEU 
in 2013 and six million TEU in the fi rst half 
of 2014. Rott erdam is also the twelft h-
largest container port in the world and the 
gateway to Northern and Western Europe, 
as well as the transshipment center for 
cargo between Asia and North America 
and for emerging markets in Africa and 
South America. The Netherlands is ranked 
fi rst when it comes to quality of port 
infrastructure (Global Competi ti veness 
Report 2013-2014, World Economic 
Forum). The investments of APM Terminals 
contribute to the defence of this accolade. 

In the Maasvlakte II area there are two 
container terminals belonging to diff erent 
operator consorti ums: Rott erdam World 
Gateway (RWG) (2014) and APM Terminals 
(APMT MVII). The automated MVII 
terminal opened in February, 2015 and has 
a combined capacity of around fi ve million 
TEU. The two terminals are also suitable 
for the largest containerships in the world, 

with 19,000 TEU and up to 20 metres 
depth. In additi on, an area for expansion 
of Euromax terminals is provided.

For APM’s Maasvlakte II Terminal, Kuenz 
delivered a total of 50 cranes between 
the years 2013 and 2015. APM Terminals 
Rott erdam Maasvlakte II opted for 48 
automati c rail gantry cranes (ARMGs) and 
two rail-mounted gantry cranes (RMGs) 
by Austrian crane manufacturer Kuenz in 
close cooperati on with ABB Sweden. The 
electi on was preceded by a comprehensive 
tender process. The goal was to fi nd the 
most effi  cient, powerful cranes for the 
most advanced automated container 
terminal of the company.

LOGISTICAL CHALLENGES
Before installing fifty cranes on the 
Maasvlakte II terminal, Kuenz had to 
manage huge logistical challenges. To 
follow the tight time schedule it was 
necessary that all transports had to be 
delivered “just in time” onsite. That 
included coordinating the transport 
throughout Europe and not affecting 

other works at the APM Terminals 
construction site. 

The transport consisted of 12 trucks, 
including three oversized transports for 
which a separate permission was needed. 
Only overnight shipment was allowed 
and this had to be guided by the police. 
Consequently, Kuenz unloaded the “big 
beams” between 4 and 7am. The longest 
beam (“the main girder”) has a total 
length of 30 metres. The widest piece 
(“the trolley”) has a width of 6.30 metres. 

CRANE INSTALLATION 
All components were shipped to the 
terminal and preassembled on a high 
level: a fast crane installati on requires 
a perfect planning. Therefore all crane 
parts had a designated locati on and had 
to be easily reachable for a mobile crane. 
The weather at Maasvlakte II was always 
changeable and quite rough. Lift ing up the 
main girder and the trolley (in one single 
lift ) was a signifi cant challenge for the 
installati on crew. The installati on of one 
crane took about 36 hours. In total, 730 

KUENZ TECHNOLOGY AT 
MAASVLAKTE II 
Rudolf Flatz, Project Manager Crane Systems,
Kuenz

KUENZ 
IN ASSOCIATION WITH PORT TECHNOLOGY

INFO-BOX “TECHNICAL DATA”

48 ARMGS: 
LIFTING CAPACITY: 41T
TRACK WIDTH: 27.8M
LENGTH OF CRANE WAY: 380M
LIFTING HEIGHT: 18.1M
STACKING HEIGHT: 1 OVER 5

2 RMGS:
LIFTING CAPACITY SPREADER: 41T
TRACK WIDTH: 38.35M
LIFTING HEIGHT: 10M
LIFTING CAPACITY AUXILIARY
HOIST: 250KG
CANTILEVER: 7.5M / 15M
LENGTH OF CRANE WAY: 760M

58   EDITION 69: FEBRUARY 2016 WWW.PORTTECHNOLOGY.ORG



We handle the world. 
High performance container crane technology by Kuenz.

Hans Kuenz GmbH  |  6971 Hard - Austria
T +43 5574 6883 0  |  sales@kuenz.com | www.kuenz.com

Kuenz offers innovative and efficient container handling solutions 
for your intermodal terminal or stacking yard. Kuenz‘s rail mounted 
gantry cranes, automated stacking cranes and tailor-made spreaders 
are designed for highest reliability, performance and safety.



high tension bolts had to be installed per 
crane.  Between March, 2013 and October, 
2015, Kuenz managed to install 50 cranes 
on the APMT Maasvlakte II terminal in 
Rott erdam. 

NO INCIDENTS
Following the strict and obviously suffi  cient 
health and safety regulati ons, Kuenz were 
able to install and fi nish the cranes just 
in ti me without any incidents and to the 
customer’s complete sati sfacti on.

AUTOMATION AT MVII
The ARMGs operate fully automated and 
put the container on trucks or unload 
directly from the truck. Drivers must park 
their vehicle at a predetermined locati on, 
leave the driver's cab and wait at a safe 
distance unti l the end of the loading / 
unloading process. The ARMGs work 
with a terminal operati ng system and the 
terminal control system. They process 
the containers which are delivered by 
the automated container vehicles (AGVs 

lift ). With these AGVs, the containers 
are also transported between container 
storage and rail terminal back and forth. 
It is interesti ng that the system has a kind 
of organisati onal functi on, which allows 
containers at night or when it is quiet 
at the terminal to migrate, so they are 
available the next day for pickup by truck 
or for faster loading on ships. This feature 
of the automated warehouse opti misati on 
in quiet ti mes allows for bett er effi  ciency 
at peak ti mes.

For the combined transport of goods, 
APM Terminals Maasvlakte II made a rail 
terminal with four tracks, to cope with 
the high intermodal freight traffi  c in the 
European hinterland. For the sake of the 
highest effi  ciency, two Kuenz-RMGs are 
used for loading and unloading the trains. 
These cranes have a track width of nearly 
40 metres to span the eight tracks. The 
RMGs are manually operated by a driver 
in the cab, but the majority of work is 
carried out automati cally. The cranes are 
confi gured so that they can be automated 
to a later date.

ABOUT THE COMPANY 

Kuenz is an Austrian crane manufacturer 
founded in 1932. The company off ers 
innovati ve and effi  cient soluti ons for 
container handling in intermodal operati on 
and automated stacking cranes for port 
and railyard operati ons. 
Today, Kuenz is the market leader in 
intermodal rail-mounted gantry cranes 
in Europe and North America. While the 
group’s headquarter is located in Hard, 
Austria, additi onal fabricati on faciliti es are 
located in Gross St. Florian, Austria, and 
Kechnec, Slovak Republic. Kuenz America, 
Inc., located in Raleigh, NC, is the group’s 
sales and service point in the United 
States.  

ABOUT THE AUTHOR 

Rudolf Flatz, Project Manager Crane 
Systems at Kuenz, has been working for 
Kuenz for 6 years. 

ENQUIRIES 

htt ps://www.kuenz.com/en

BENEFITS OF THE AUTOMATED RMGS:
• Optimised stiffness steel structure: through engineering and many years of crane 

design experience
• Excellent and fast positioning device: through a stiff rope tower consisting of 8 ropes 

with the same identical rope length which is an optimal load distribution solution
• Flexibility to compensate rail tolerances: the directional travelling system lowers the 

horizontal forces, which leads to less wheel wear – meaning a longer lifetime of the 
crane travel gantry wheels and crane rails 

• Easy maintenance access: together with the customer maintenance engineers, 
Kuenz optimized the maintenance access to all crane components 

• Low maintenance costs: for example by installing 8 identical hoist ropes (same rope 
bending for all ropes), longer lifetime of the wheels and crane rails, green cooling 
technology for ehouse 

All this benefits implemented in the crane design are leading to a high availability, less 
maintenance costs and in the end to more customer satisfaction. 
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There are now less than six months 
remaining before the implementation of 
the amended Safety of Life at Sea (SOLAS) 
rules. These require that any container to 
be loaded onto a vessel to which these 
regulations apply must have its gross mass 
determined in advance through weighing. 

While the onus is upon the shipper to 
fulfil this obligation, the most practical 
location at which weighing can take place 
is at ports and terminals, where lifting is a 
part of the existing cargo handling process. 
With the rules now confirmed and just 
months remaining before the July 1, 2016 
deadline for compliance, this paper aims to 
provide guidelines for fast, cost-effective and 
accurate compliance.        

HOW WILL WEIGHING WORK? 
Two methods of container verified gross 
mass (VGM) determination are permitted: 
• Method 1 requires that the pre-packed 

and sealed container is physically weighed 
using calibrated and certified equipment

• Method 2 states that all packages and 
cargo items – including pallets and other 
packaging materials – can be weighed 
separately using similarly calibrated 

and certified equipment, and the net 
summation added to the tare weight of 
the container to provide a gross verified 
packed container weight

Whichever of these two processes is used, 
the estimation of container weight – as has 
been largely accepted practice in all parts 
of the world to date – is expressly forbidden 
under the new SOLAS amendment. There 
is no SOLAS prescribed time deadline for 
shipper’s submission of the verified gross 
mass of each container, other than that this 
information must be provided in time for it to 
be used by the ship’s master and the terminal 
representative in preparing the stowage plan 
for the vessel.  Moreover, it is a requirement 
that container VGM data must be used in 
preparing the vessel’s stowage plan.

WHO IS RESPONSIBLE?
If the new regulation is clear, at least in 
principle, on what needs to be done to achieve 
compliance, it is also unambiguous on who is 
ultimately responsible: the shipper – and in 
the terms of the regulation this means the 
person or entity named on the ocean bill of 
lading – must provide the verified gross mass 
of the containers it wishes to be shipped by 

the carrier. Container VGM determination 
can be subcontracted to a third party by the 
shipper, but the shipper remains responsible 
for regulatory compliance.  

To start with, most shippers lack the 
resources to implement container VGM as 
an integral part of their current operations. 
While they may carry ultimate responsibility 
for compliance, the implementation of 
certified and approved container VGM 
processes within the shipper’s own operating 
environment is unlikely to be a practicable 
proposition for all but a few. This task will 
need to be sub-contracted in most cases if 
post July 1, 2016 shipments are to be SOLAS 
compliant.  As such, port operators will be 
faced with the prospect of either turning 
away non-compliant consignments with the 
consequent disruption to both them and the 
carrier that this will entail, or implementing 
processes to enable container VGM to be 
determined at the terminal.  

WHERE TO WEIGH? 
There are numerous candidate systems and 
technologies that are capable of delivering the 
required accuracy of measurement required 
under the new SOLAS regulations. Options are:

CONTAINER WEIGHT 
VERIFICATION
HOW TO ACHIEVE COMPLIANCE

Simon Everett, Managing Director, Strainstall, Isle of Wight, UK
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WEIGHBRIDGES
Weighbridges are proven technology for the 
measurement of gross vehicle weight.  Unless 
they are required for some other aspect of 
cargo handling operations, they represent a 
significant capital investment that has no other 
application. Moreover, weighbridges do not in 
themselves deliver directly the required gross 
mass of the container required by SOLAS.  
Instead, to arrive at this figure the tare weight 
of the vehicle (including both the tractor and 
chassis/trailer as appropriate) plus the mass of 
any fuel in the tank, additional items carried 
and the driver, must all be subtracted in order 
to deliver an accurate container weight. 

TWIST-LOCK BASED SOLUTIONS
Solutions integrated with spreader twist-locks 
offer perhaps the most attractive approach 
to accurate container weight measurement. 
The need for robustness here is, however, 
significant. It is widely accepted that the 
most abused part of a crane is the spreader 
mechanism, which is exposed to numerous 
impact loads that can be significant.  Any 
measurement solution must be sufficiently 
robust to withstand these repeated loading 
cycles and excess loads while also maintaining 
its calibration accuracy. 

For customers wishing to implement a 
twist-lock based container VGM system, 
Strainstall recommends solutions based 
on durable and long-lasting strain gauge 
instrumented twist lock collars. This approach 
offers the best available form of twist-lock 
based solution in terms of cost, accuracy and 
long term durability. 

INTEGRATED LOAD PINS 
Load pins offer perhaps the most well-
proven, robust, cost effective and accurate 
means of weight measurement, and can 
be integrated into a wide range of port and 
terminal equipment. Crucially, for both load 
pin and twist-lock based implementations, 
there is no requirement for current terminal 
operating procedures to be changed or 
extended in duration in order to be able 
to acquire the VGM of each container in a 
SOLAS compliant manner. 

GENERAL REQUIREMENTS 

RETROFIT COMPATIBILITY 
With the 2016 SOLAS regulations in force, 
it is likely that all new container handling 
equipment will be designed from the outset 
to incorporate container VGM technology. 
Other than for the very few new installations 
currently in planning, SOLAS compliance will 
need to be achieved via the installation of 
retro-fit solutions onto existing assets. A key 
consideration in selecting a technology or 
solution is therefore likely to be its robustness 
within and adaptability for straightforward 
installation on a wide range of operating 
equipment and environments, without 

compromising accuracy or requiring extended 
downtime. 

ACCURACY AND IMPLEMENTATION DEADLINE 
While the deadline for implementation of the 
new SOLAS regulations is fast approaching, key 
aspects of the required accuracy of compliant 
VGM systems are yet to be fully defined. This 
puts port and terminal operators in the very 
difficult position of being unable to select 
systems in the absence of a full specification 
of the precise rules that will govern their 
application.  

Accuracy requirements are set by the 
competent state authority for SOLAS 
regulations within each jurisdiction. Three 
key parameters need to be defined in order 
for effective implementation to take place in 
each SOLAS state:
• The VGM accuracy threshold required for 

prosecution – effectively the amount by 
which the declared mass of a container is 
allowed to vary from its measured weight 
before it is declared non-compliant

• The accuracy of the equipment required 
in order to deliver the above VGM – this 
must clearly be a tighter limit than that 
prescribed for the prosecution level above

• The process to be followed for the 
equipment suppliers to obtain certification 
of installed VGM equipment   

In the case of the first of these parameters, in 
the UK the MCA has proposed a limit of ±5% as 
the threshold for prosecution; that is, varying 
by more than this tolerance from its officially 
declared weight. All SOLAS states are working 
to confirm the above requirements and it is to 
be hoped that the resulting regulations will be 
as far as possible, universally applicable.

SERVICE, CALIBRATION AND MAINTENANCE 
The ability of a solution provider to deliver 
thorough life service support is crucial for 
ensuring long-term compliance. Occasional 
damage to equipment in the arduous 
environment of container handling systems 
is an ever present risk. Load pin and strain 
gauge based systems are comparatively very 
easy to maintain in situ without the need 
for external technical support. For example, 
damaged cables can often be easily repaired 
by a competent site electrician – something 
that is far less likely to be the case with other 
VGM technologies. 

ACHIEVING VGM COMPLIANCE 
As outlined in the previous section, the 
precise nature of accuracy and certification 
requirements are still to be fully defined and 
may well vary between jurisdictions. But by 
taking an accuracy-led approach, port and 
terminal operators can gain an advantage.

Ports and terminals are the natural 
environment for container VGM solutions to 
be implemented, as packed containers are 
processed as a part of normal operations. 
Here, there is no need to implement separate 

lift and drop or more complex weighbridge-
based processes. As the shipper is responsible 
for declaring the packed container weight, this 
offers the very clear opportunity to provide 
an additional added value commercial service 
for the port or terminal operator.  

Numerous solutions are available for cost-
effective retrofit integration on existing assets, 
including the full range of container handling 
equipment, from reach stackers, RTGs and 
straddle carriers. While I do not believe it will 
be a particularly attractive location for VGM 
determination – as it would clearly be too late 
to affect the stowage plan – it may be that in 
the future the technology is also integrated 
into the spreader systems of ship-to-shore 
cranes to enable in-bound checking of VGM. 
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The first 18,000 TEU vessel arrived at the 
US West Coast towards the end of 2015. 
This paper addresses what this means for 
the Trans-Pacific trade lane and how the 
Port of Long Beach is positioned to handle 
these massive vessels.

A NEW ERA BEGINS
The arrival of the CMA CGM Benjamin 
Franklin to the US West Coast marked a 
new milestone for the Trans-Pacific trade 
lane and simultaneously raised questions 
about what this latest development could 
signal for the shipping industry and the 
ports handling these massive vessels. The 
Benjamin Franklin arrived in Los Angeles 
in December, 2015 and will be making 
its second voyage to North America in 
February, 2016, calling Long Beach. There 
is only one way to describe these ships: 
They are massive. 

Beyond its physical size, the Benjamin 
Franklin is considered to be a test of the 
West Coast’s readiness for this class of 
vessels. The test could not come at a better 
time as West Coast ports recovered the 
market share they had lost in early 2015. 

Year-over-year, container volume at the 
Port of Long Beach grew 5.4%, most of it 
driven by the strongest third quarter in the 
Port’s 105-year history. What is especially 
remarkable is the fact that Long Beach 
ended in positive territory after beginning 
the year with double-digit declines. The 
arrival of the Benjamin Franklin is further 
validation that confidence has been 
restored in the US West Coast. 

BIGGER NEEDS FASTER
It is not known how soon it will be before 
the US West Coast continues to see vessels 
like the Benjamin Franklin on a regular 
basis. CMA CGM considers this a test 
run. But the fact is that the big ships have 
arrived and the ports are taking this test 
very seriously. The West Coast presents 
an opportunity to deploy the largest 
vessels in the Trans-Pacific trade lane, 
which many view as the least unprofitable 
in this climate of depressed freight rates. 
However, the efficiencies of these 18,000 
TEU ships have to be met with efficiencies 
at landside in order for the advantages to 
materialise.  

We are all familiar with the adage: 
“To whom much is given, much will be 
required.”  There will be much required 
of those ports that are fortunate enough 
to welcome these massive ships. Berth 
productivity as well as velocity and 
efficiency in the yard and at the gates will 
be expected to be strong.

The Port of Long Beach has the physical 
infrastructure, rail connections and skilled 
labor to deliver these efficiencies today 
and is investing US$4 billion this decade 
to upgrade infrastructure, modernise 
terminals and enhance rail capacity. By the 
end of this decade, the port will have the 
ability to handle 24,000 TEU ships. But the 
physical infrastructure is only half of the 
equation. Bigger ships require faster turn-
arounds. This means that operations have 
to be tightened, coordination improved 
and efficiencies enhanced.  

FOCUS ON RAIL
In Long Beach, nearly 30% of all inbound 
containers leave the terminals by rail. With 
the arrival of bigger ships, trains have 
grown considerably in length and capacity.  

THE FUTURE IS HERE 
CARGO HANDLING SOLUTIONS FOR MEGA-SHIPS

Dr Noel Hacegaba, Chief Commercial Officer, 
Port of Long Beach, California, USA 
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Double-stacked trains that run the length 
of two miles are not uncommon today. 
On-dock rail is critical to the port’s ability 
to handle more volume efficiently, which is 
why the port is investing $1 billion in its rail 
infrastructure. 

Moving containers via rail is faster and 
more efficient than hauling by truck. A 
mid-west bound container that leaves 
the terminal by rail, on average, arrives 
to destination two days faster. Moreover, 
it is estimated that one on-dock train 
can replace up to 750 truck trips. The 
comparative advantage of trains over 
trucks is not limited to operations; it is 
also cleaner. That is why Long Beach has 
set an aggressive goal of reaching 50% 
on-dock rail within 10 years. This means 
nearly doubling the number of containers 
that leave the terminal on rail today. But 
the real benefit will be felt in the years 
and decades ahead as the port’s volumes 
continue to soar. Increasing on-dock 
capacity will significantly enhance the 
Port’s ability to handle more containers 
more efficiently and in a more sustainable 
manner.

APPOINTMENTS
Fifty% on-dock still leaves half of the 
port’s containers for pick-up and delivery 
by trucks. In San Pedro Bay, 13 different 
terminals are visited by more than 10,000 
trucks each day. To manage this level 
of truck traffic, terminals in the ports 
of Long Beach and Los Angeles have 
adopted appointment systems to improve 
predictability, availability and velocity. To 
date, eight of the 13 terminals already have 
some kind of appointment system in place 
and others have plans to move in that 
direction. Clearly, this is a major step in 
the right direction. To make appointments 
across the complex more efficient in the 
future, terminals will need to make sure 
there is alignment between the different 
systems so that truckers are able to make 
multiple trips each day. The terminal’s 
ability to improve truck turn times is critical 
to its ability to reduce dwell time and 
increase throughput.

FLEXIBLE FREE TIME
In another effort to enhance container 
velocity through terminals, the Port 
of Long Beach recently announced a 
proposal to redefine free time. Free time 
is currently set at four days, excluding 
weekends and holidays. This means that 
cargo owners have four days to pick up 
their container from the terminal before 
demurrage fees begin to accrue. The port 
is in the process of evaluating the merits 
of changing the free time period from four 
days to six consecutive shifts in order to 
meet two needs that have been identified 

by both the terminal operators and cargo 
owners: velocity and availability. 

By changing free time from days to 
shifts, terminals would have the option of 
increasing the number of shifts they offer 
on any given day. More shifts equals more 
container moves. For the cargo owners, 
this means their containers could become 
available sooner and more reliably. The 
Port of Long Beach understands that 
other factors also have to be considered, 
however. For instance, the way containers 
are stowed at the port of origin has 
downstream effects on terminal operations 
at the port of destination.

SOLVING THE ‘RUBIK’S CUBE’ 
As ships get bigger, the need for block 
stowage is even more important. The vessel 
alliances add a layer of complexity to this. 
When sequential loading is compromised 
at the port of origin, it complicates vessel 
discharge and container handling at 
destination. Over the past year, however, 
the alliances have tightened their stow 
plans and the shipping lines have better 
aligned their operations. Coordination 
between alliance partners and with the 
terminal operators has also improved 
considerably. This level of coordination has 
been key to solving the ‘Rubik’s Cube’.

FREE FLOW
Another way terminals are handling 
containers more efficiently is by employing 
the free flow model which has been 
compared to the taxicab model at airports 
where passengers line up and are picked 
up by the next available taxi, regardless 
of destination. In a free flow model, 
containers are hauled by truck to nearby, 
off-dock sites as they are discharged from 
the vessel. Once there, the containers are 
staged for distribution to their destinations. 
This helps move containers out of the 
terminal quicker and opens space at the 
yard for additional volume. Two Long 
Beach terminals have been operating this 
model successfully for years and other 
terminals are running tests during certain 
hours of the day.   

CHASSIS, CHASSIS, CHASSIS
Since March, 2015, the gray chassis fleet 
servicing the San Pedro Bay — also known 
as the Pool of Pools — has significantly 
improved the fluidity of chassis by cutting 
down on repositions and split moves. There 
is also greater visibility and coordination 
between the chassis pools and the ocean 
carriers, terminals and truck operators. 
That was not the case in 2014 when the 
US West Coast faced severe congestion. 
The San Pedro Bay ports worked with the 
chassis providers to adopt a more efficient 
model that improves interoperability and 

cuts down on unnecessary repositions, 
which is key to a port’s ability move 
containers more efficiently.  

SUPPLY CHAIN OPTIMISATION
In addition to the efforts described above, all 
aimed at increasing velocity and efficiency, 
improving container handling in the port 
requires a systems approach that looks 
beyond the terminal and encompasses 
the entire supply chain, end-to-end. Since 
April, 2015, the ports of Los Angeles and 
Long Beach have jointly engaged all supply 
chain partners in a series of discussions 
and working groups to identify choke 
points and, together, generate solutions to 
optimise the entire supply chain.

LOOKING AHEAD
2015 was a breakout year for the Port 
of Long Beach. After starting the year 
with congestion and declines, container 
volumes soared to the port’s third-highest 
container count on record. With its 
aggressive capital investments and focus 
on improving the supply chain, Long Beach 
is poised for another solid year.
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Whilst port infrastructure is crucial to 
the advancement of local and national 
economies, the fact remains that port 
infrastructure procurement; development 
and operations are costly both towards 
the capital expenditure needed to develop 
the assets, as well as the operating costs 
generated by running the assets. 

PUBLIC-PRIVATE PARTNERSHIPS 
As a result, in tackling the burdens 
associated with public infrastructure 
development, several types of public-
private mixing have arisen over the 
centuries. One type of cooperation that has 
gained a lot of attention in recent years is 
the Public-Private partnership (PPP/PFI), in 
which long-term finance contracts are put 
in place in order to leverage private sector 
capital with the objective of realising public 
sector goods and services. This “new” 
approach signals that both at the public, as 
well as at the private sector side capacity 
needs to exist that allows for successful 
port infrastructure development under 

the premise of PPP. Several critical success 
factors taken into account when developing 
port infrastructure in this manner may guide 
port managers and private infrastructure 
financiers or investors towards a fruitful 
cooperative venture. 

CRITICAL SUCCESS FACTORS
The first one of these critical success factors 
is the specificity and practicality of the 
concession agreement used to structure 
the infrastructure development. The 
concession agreement is the cornerstone 
of the public-private cooperation. This 
contract clearly defines the roles, rights 
and duties, as well as the responsibilities 
of all parties involved in the project. It 
serves as a conflict resolution tool, as well 
as a framework within which public-private 
interaction may evolve and mature. The 
core elements in the success of these 
cooperative efforts are the degree of mutual 
agreement and trust that are established 
as the result of a well defined and clearly 
written concession agreement that keeps 

a lid on the room for deviance in terms 
of contract interpretations. The contract 
also serves as a knowledge repository for 
newcomers or inexperienced employees 
who have to participate in these projects. 
Hence the following-up of the contract and 
the establishment of strategically directed 
stakeholder management are crucial under 
these contracting conditions.

Secondly, the attractiveness of the financial 
package and tariff levels need to be carefully 
considered. Port authorities’ ability to attract 
appealing bids for a project is dependent on 
the cost/benefit assessment that is made 
in favour of the project and the structuring 
or financial set-up that is employed in the 
concession agreement. Private parties will 
seek to gain a reasonable return on their 
investment. Hence non-attractive financial 
packages will not materialise, since private 
parties will not be interested. Hence, it is 
up to the public partner to present a project 
that succeeds in being economically viable, 
able to generate a return for the private 
sector, whilst being absolutely necessary 

SUCCESSFUL PUBLIC-
PRIVATE PARTNERSHIPS 
IN PORT INFRASTRUCTURE PROJECTS: A GUIDE 
Dr Geoffrey Aerts, Thies Grage, Dr Michael Dooms and Dr Elvira Haezendonck, PortEconomics 
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and therefore justifiable from a societal 
perspective. 

One thing that should be kept in mind is 
that the use of private finance comes at a 
premium when compared to public sector 
finance. Therefore, the necessity of port 
infrastructure projects needs to be well 
established before a PPP approach is put in 
place. 

The latter also relates to the third critical 
success factor, which is the appropriateness 
of the risk allocation and risk-sharing 
arrangement. The better the risk is shared, 
the better the outcome will be. If the private 
sector has to bear the majority of the risk, then 
an agreement for a PPP will not be reached, 
as insufficient risk allocation and sharing 
impacts the profitability of an investment. 

All parties entering into a PPP agreement 
therefore, prior to the agreement, need 
to establish which risks they are willing to 
take and at what cost. Without appropriate 
ex-ante risk assessments, the contract and 
the risks borne in the contract will be open 
to interpretation and this will hamper the 
project’s success. Recent developments 
in the Australian context have highlighted 
that a shared approach may be the optimal 
mechanism for the allocation of uninsurable 
risk, thereby coupling the project objectives 
with the individual objectives of the parties 
involved in a contract. 

Finally, the inherent benefits that are 
often cited, as the result of PPP approaches 
to public infrastructure procurement 
in terms of the inclusion of innovative 
solutions in a project, depend on the 
inclusion of the life cycle of a project into 
a contract and into the mind-set of the 
contracting partners. Hence, creating long-
term contracts in itself is not enough in 
order to foster innovation, nor is it enough 
to generate the efficiency gains often 
implied through the involvement of the 
private sector in the provision of public 
infrastructure. 

The only mechanism that can really 
influence project partners in their decision-
making and problem-solving in these long-
term projects is the amount of knowledge 
and more tangible resources they are able to 
develop and share and thereby also commit 
to a project for the long-haul. In many cases, 
the construction contractors and / or other 
investors in a project, opt to sell their stake 
in a project once the project is realised. This 
selling off of contracts in the short term, or 
at least sooner than the original contract 
foresaw, also happens in existing port 
concessions and creates a whole new world 
of issues, as projects that are realised using 
technology that has a proven track-record 
are easier to sell off, than projects that are 
innovative and therefore risky. 

Inherently contractors and investors 
will therefore opt to build non-innovative 

projects, as these are easier to sell, yet 
thereby potentially creating adverse effects, 
as the public goods that are provided may 
not be suited for the long-term objectives 
they aim to realise. Thus, the only remedy 
for this situation is a real commitment of 
the contracting parties, thereby enabling 
these parties to foster actual partnerships 
that are built on a shared risk structure and 
are inclusive in terms of efficiency gains and 
technological and administrative innovation. 
This should be done in combination with a 
clear and supporting policy framework that 
fosters innovations and drives the ability of 
contracting parties to capture that elusive 
added value that evaporates in so many 
large and complex projects.

MOVING FORWARDS
Port infrastructure procurement tends to be 
associated with large upfront investments, 
assets that are created with the intent of 
long-term usage, and hence representing 
severe sunk costs. These characteristics 
do not favour the attractiveness of public 
tenders that try to raise money for the 

realisation of often-crucial infrastructure 
in light of the sustained growth of ports 
and port related activities. Pragmatism 
and resilience, under conditions of severe 
budgetary stress and austerity measures, 
does dictate that for the realisation of 
port infrastructure, for the time being, 
private investors are crucial. Therefore, 
in terms of actual project performance, 
the more tacit elements such as trust, 
reciprocity and knowledge management 
or ability are absolutely necessary features 
of an inclusive approach. This means that 
successful port infrastructure procurement 
under the PPP method entails shifting the 
focus away from the pure bottom-line 
reasoning, and instead focussing on the 
mitigation of the risk that is involved in 
a project and the stability that is fostered 
in the interaction between contracting 
parties. Finally, the financial attractiveness 
of the projects should not be neglected, 
as this influences the competitiveness of 
the bids that are presented and therefore 
also serves a crucial role in the successful 
realisation of port PPP projects. 
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THE JOURNEY OF CONTROLS
Let’s begin in 2003 when TBA started 
to develop a fi rst emulati on model for a 
container terminal. At that ti me at the ECT 
Delta terminal in Rott erdam, a replacement 
of the TOS and Equipment Control System 
(ECS) was being planned. In order to 
obtain preliminary performance results 
simulati on models both for the TOS and for 
the ECS were created. However, the scope 
and accuracy of the simulati on models led 
us to use them as testi ng tools as well. As 
both the TOS and ECS development ran in 
parallel, both development teams were in 
need of realisti c test tools, and hence we 
used the decoupled simulati on models of 
TOS and ECS in ‘emulati on mode’ as each 
other’s test tools. This comprehensive way 
of testi ng did not exclude the traditi onal 
testi ng of the real TOS and ECS, instead it 
accelerated the whole testi ng process and 
saved ti me and money.

This experience triggered us to create 
a generic emulati on product in which 
we saw a lot of value being off ered to 
the mariti me industry where soft ware is 
mission criti cal.

Since then, our emulati on product 
CONTROLS has come a long way. More 
than 50 terminals, over 90 projects, and 
many implementati ons of mission criti cal 
soft ware – covering 8 diff erent TOS systems 
so far - have made use of CONTROLS 
in some form. It took unti l early 2006, 
when our current CONTROLS library was 
founded. Aft er a few years experimenti ng 
with the concept and struggling to get 
reliable connecti ons to the TOS, a Java-
based producti sed implementati on of 
CONTROLS was created. 

Since then, CONTROLS has developed 
to an environment within a terminal 
emulati on model, but it is now surrounded 
with many value-adding modules, as 
described in the ti meline below. Also, the 
scope of using emulati on has expanded 
from a pure test tool, to a tool suite 
that enables fi ne tuning of algorithms 
and parameters in the TOS (and in some 
cases the ECS), as well as training users 
of the mission criti cal soft ware. For the 
latt er purpose, we introduced a Training 
Manager, which allows users to confi gure 
complex and nasty situati ons to be solved 

by the future system operators.

NOT AN EASY JOURNEY
Although we are now proudly celebrati ng 
“10 years CONTROLS”, the journey was full 
of obstacles. As simple as it seems to link a 
TOS to a model of terminal operati ons, the 
more complex it turns out to be. Bringing 
live operati ons into a lab environment, 
with the intenti on to run long (> 8 hours) 
unatt ended runs means the systems have 
to be able to run for that amount of ti me 
in a fl awless manner. It also means that the 
data needs to be solid. Both requirements 
are not met in reality. Most TOS systems 
cannot run without regular att endance of 
operati onal staff . Besides, operati onal data 
from a terminal environment has only 
limited quality. 

In spite of all these diffi  culti es we did 
not gave up; quite the opposite. Truly 
believing in the concept and its high value 
to the mariti me industry we have kept 
going, implementi ng all kind of excepti on 
handling capabiliti es that are necessary 
to handle incorrect data, and incorrect 
(TOS) soft ware behavior. We found that 

THE JOURNEY 
OF CONTROLS
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most TOS systems are not built to run in 
an unattended fashion, yet require regular 
intervention from control room operators, 
or equipment drivers. Especially when 
more advanced modes are tested (e.g.  
dual-cycling, twin-lift or twin-carry) and 
vehicles start arriving out of sequence (a 
typical scenario in reality), the instructions 
of TOS may become confusing; something 
our automated test environment needs to 
be able to deal with. 

TIMELINE
Over the course of the CONTROLS lifetime, 
the CONTROLS suite has been further 
expanded. The central theme has been 
to facilitate the ease of use of emulation. 
After all, running emulation experiments 
with the TOS and fine tuning parameters 
of advanced modules, as well as testing 
more advanced functionality is not simple 
at the least. Yet, we intend to make it 
possible for terminals with a dedicated 
team of analysists to do it on their own, 
which has been proven to work. 

In order to follow an emulation 
experiment and validate the operational 
procedure, a 3D visualisation tool called 
Replay Animator was introduced in 2006. 
This tool gives the possibility either to 
follow a live experiment, or to replay an 
old experiment. The tool is implemented 
on top of a gaming engine (OGRE) and 
provides a beautiful animation. 

Typically, a TOS does not generate 
detailed operational statistics. Therefore, 
in order to analyse the results of 
experiments, in 2007 we introduced the 
KPI tool. The goal of this tool is to create 
detailed statistical reports that can be 
analysed through a large set of statistical 
charts. The tool contains a comprehensive 
set of reports on areas such as equipment 
productivity, status distribution, travel 
distance, cycle time, equipment running 
hours, detailed equipment behavior, filling 
rate of the yard, and more. 

In order to obtain accurate results, 
typically a large amount of experiments 
with different configurations are carried 
out. Therefore, for efficiency and 
simplicity purposes we aimed to run these 
experiments in parallel and control the 
configuration and runs from one single 

place. In order to achieve this goal, a tool 
called MONITOR was developed in 2008. 
The early version of this tool has primarily 
supported only SPARCS 3.7, latest versions 
were enriched to also support N4, TEAMS 
and ZODIAC.

The first step when creating a CONTROLS 
emulation model is to create and configure 
the terminal layout and equipment. We 
usually obtain a CAD file from the terminal 
that contains the terminal layout. In the 
early years the creation of the layout for 
CONTROLS based on the CAD file took 
significant time. That triggered us to 
create a graphical tool that provides an 
easy way for the user to create and modify 
the layout and equipment configuration. 
Therefore, in 2009, we launched the 
Graphical Terminal Editor. Since then the 
tool has enriched significantly, providing 
more and more support for the user, such 
as a 3D preview or export in CAD file.

While the KPI tool provides support 
to create statistical reports, we needed 
something different that is able to analyse 
huge log files produced by CONTROLS. In 
2009, the Log Analyzer Tool was launched 
which provides great support in analysing 
the quality of experiments. 

In order to carry out a CONTROLS 
experiment, we need to configure 
the emulation model and the TOS. As 
mentioned above, the configuration of the 
model (layout and equipment) is carried 
out using the Graphical Terminal Editor. 
The configuration of the TOS is happening 
through operational data. The operational 
data is usually obtained from the terminal 
by exporting from their production TOS. In 
some cases however, if there is a new TOS 
or a specific case that need to be tested, 
the operational data cannot be obtained 
from the terminal. In this case there is a 
need to create the operational data. For 
this purpose a tool called Dataset Editor 
was created that supports the creation 
of operational data. This operational data 
forms the input for Plan Validation that can 
run together with CONTROLS.

As mentioned above, the journey was 
not easy, especially when long unattended 
runs had to be performed using polluted 
operational data. This ‘pollution’ is usually 
corrected in a live operation, but during 

unattended emulation, this causes failed 
experiments. In order to improve the 
efficiency and effectiveness of testing, we 
created a tool that removes those mistakes 
from the operational data in advance. 
For this purpose the Cleanup Tool was 
introduced in 2012. The tool gets the original 
operational data as input and by running 
correctional apps it approaches the TOS to 
support correction of the found mistakes. 

Although the Cleanup Tool is doing 
a very good job, complex planning 
mistakes such as clashing cranes cannot 
be corrected with the help of a Cleanup 
Tool. These kind of complex planning 
mistakes require manual intervention and 
a planner that can correct the mistake. 
For correcting complex planning mistakes 
another tool called the Plan Verification 
tool was introduced in 2013. This tool uses 
the Cleanup Tool as the first step in order 
to clean the original dataset from basic 
mistakes and after that it runs the planning 
apps to identify the complex planning 
issues. The tool creates a detailed report 
with all found planning issues for the 
planner that can be manually re-planned 
in the TOS.

The latest tool we have been working on 
and plan to launch soon is the Plan Validation 
Tool. This tool goes one step further than the 
Plan Verification to provide feedback about 
the quality of the operational data. Before 
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2006, HISTORICAL FACTS
• 20st winter Olympic games (Turin, Italy)
• DP World agrees to postpone its plans 

to take over management of 6 U.S. 
ports after the proposal ignited harsh 
bipartisan criticism on Capitol Hil

• The Mars Reconnaissance Orbiter 
arrives at Mars

• Construction begins on the Freedom 
Tower for the new World Trade Center 
in New York City.

• "Casino Royale", 21st James Bond film 
premieres in London, starring Daniel 
Craig for the 1st time.

• Official naming of element 111, 
Roentgenium (Rg)

Source:  
http://www.onthisday.com/events/date/2006



even running an emulation with CONTROLS 
and a real TOS – based on the operational 
data cleaned by the Cleanup and Verification 
Tool – we plan to run a large amount 
of experimentation within CONTROLS 
and a simulated TOS based on the same 
operational data. Using this intermediate 
step we expect to run significantly faster 
than real time so the user can identify the 
expected issues at an early phase. 

OUTLOOK
In the coming 12 months we intend to 
publish a number of case studies around 
the use of emulation, and in particular 
CONTROLS, as well as the aforementioned 
supporting tools. We take readers around 
the world, starting in Europe, followed 
by North America, Latin America, Asia, 
Oceania, and finally, in Africa. 
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East Africa has long been marginalised as a 
somewhat less significant part of the global 
container industry, with inadequate capital 
investment in infrastructure leading to the 
majority of cargo being transhipped over 
Red Sea or Middle East Gulf ports such 
as Jebel Ali, Salalah or the Indian Ocean 
Islands.

A recent rise in container activity 
suggests that East Africa may be shaking 
off its previous reputation however. A 
report published in January, 2016 by 
Dutch transport consultancy firm Dynamar 
indicated that cargo volumes moving 
to and from East Africa increased by a 
compound annual growth rate of 9% over 
the past five years.  

Economic growth projections suggest 
that this trend is only set to continue 
for the remainder of the decade; the 
IMF forecast GDP growth for Kenya, 
Mozambique and Tanzania to be around 
8% per annum through to the end of 
2020, whilst the aggregate population 
across the three countries is reported to 
increase by 29% to 133.4 million in the 
same period. Chinese exports to East 

Africa are also expected to increase by 
91% by 2020. 

INFRASTRUCTURE        
Against this backdrop of strong economic 
performance, existing port facilities appear 
somewhat limited, with current capacity 
insufficient to serve not only their own 
countries, but also the vast hinterland of 
landlocked nations such as South Sudan, 
Uganda and Rwanda beyond them. The 
region therefore represents an attractive 
growth market for both terminal operators 
and major shipping lines alike. 

Of equal importance to the continuing 
development of East African ports are the 
operating trends of container shipping 
lines. Ships between 6,000-8,500 TEU have 
become regular callers to hub ports in 
South Africa, as shipping lanes evolve and 
vessels increase in size as cascading from 
the main arterial lanes takes effect. Whilst 
infrastructure and water depths remain 
limited in East Africa as a result of insufficient 
capacity there, these ships continue to sail 
past Kenya and Tanzania to reach South 
Africa. Vessels serving ports in East Africa are 

generally relatively small, in the 2,000-3,500 
TEU range. Current schedules provide good 
connectivity however, with major carriers 
offering direct routes to Asia and connecting 
to Europe and the Indian subcontinent by 
transhipment in the Middle East.

With the longest quay, the biggest 
container yard and the highest number 
of cranes, Mombasa remains the region's 
only major port facility, where throughput 
exceeded 1 million TEU for the first time 
in 2014. In 2012, The Kenya Port Authority 
(KPA) launched a three-phase expansion 
plan with an estimated total investment of 
US$900m (funded in part by the Japanese 
Government), aimed at doubling handling 
capacity by 2021. Phase one of the project 
is scheduled for completion shortly and 
19 companies have already bid for the 
concession to operate the new terminal. 

The region's dependence on Mombasa 
is also being addressed, primarily 
through the development of the Lamu 
Port-Southern Sudan-Ethiopia Transport 
Corridor (LAPSSET). This is a project to 
develop Lamu as a second port in Kenya, 
connecting with the regional economies of 

PORT DEVELOPMENT 
IN EAST AFRICA

Matthew Gore, Senior Associate, 
Holman Fenwick Willan, London, UK 
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Eastern and the Horn of Africa and beyond. 
In addition to the freight transport corridor, 
China Communications Construction 
Company has commenced construction on 
three cargo handling berths, with a further 
twenty-nine planned in the longer term. 
The project is set to take at least 15 years 
at an estimated cost of US$26bn. 

TANZANIA 
At present, Tanzania is equally reliant on 
its port facility at Dar es Salaam, which 
handled 647,900 TEU in 2014 (96% of 
total container activity in the country). 
The port has long standing plans to double 
present capacity through the construction 
of a new 600,000 TEU box facility. Tanzania 
International Container Terminal Services 
Ltd, the management company of the 
port's existing box handling facility and 
a member of the Hutchison Group, also 
intends to invest up US$400m on new 
equipment over the next five years. 

More crucially however, in October 2015, 
building work begun on what the Tanzanian 
Government labelled the 'largest port in 
East Africa' at Bagamoyo, 74 kilometres 
north of Dar es Salaam. The project looks 
set to create a major maritime transport 
hub and logistics centre implemented 
through a number of construction phases, 
which together could create a facility 
potentially capable of processing 20 million 
TEU per annum by 2045. It is estimated that 
the project will cost US$11 billion and is 
jointly funded by China Merchants Holdings 
International (which already manage or 
develop over 30 port projects globally) and 
the government of Oman.  

The future of the Bagamoyo project is 
currently uncertain however in the wake of 
the Tanzanian general election which took 
place in October 2015. The newly elected 
President, John Magufuli, recently dissolved 
the entirety of the Tanzania Port Authority's 
board, a move that was criticised by 
some circles as a setback for the region's 
emergent economic stability. A recent 
announcement by the Minister for Works, 
Transport and Communication stated that 
the project would be suspended, however 
the government have since stressed that it 
is continuing as before.

TRANSPORTATION 
The most significant potential challenge 
facing East African ports is the ability 
to transport cargo inland. The existing 
transport corridors originating from 
Mombasa and Dar es Salaam are operating 
at near capacity and are inefficient, with 
inland transportation costs reaching 77% 
of export value in some circumstances. 
Although the planed LAPSSET development 
will alleviate the pressure on this existing 
infrastructure to an extent, the reliance of 

the majority of Kenya's populated areas on 
the existing southern corridor means it will 
likely remain the primary route. 

SUMMARY
Despite the fact that a number of the 
developments at both existing and new 
port facilities remain in their infancy, 
such movements clearly demonstrate the 
demand for further capacity and enhanced 
facilities for both import/export and, 
potentially future transhipment activity. 
Port expansion projects at Mombasa 

and Bagamoyo indicate that East African 
governments are increasingly willing to 
involve foreign, private sector investment 
and expertise, a policy successfully utilised 
by a number of West African countries and 
ports in the last 15 years or so.  Massive 
investment is still required across both 
inland infrastructure and cargo handling 
facilities, although there are indications 
that this may now be starting to take place. 

Research by Craig Grant, Trainee Solicitor, 
Holman Fenwick Willan
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The introduction of the Class-EEE 
containerships of 18,000 to 22,000 TEU 
has greatly reduced the transportation 
cost-per-container on extended voyages on 
the Asia-Europe route. Such development 
has led to the construction of several 
transshipment terminals across Asia and 
around the Mediterranean Sea, where 
the mega-size ships interline with fleets of 
smaller vessels that sail coastal services or 
along inland waterways. The nature of trade 
has produced container transshipment 
terminals as hubs of classical hub-and-
spoke container transportation networks.

Prior to the construction of the Suez 
Canal, Asia–Europe trade sailed via the 
southern tip of Africa, where sailing ships 
stopped at Cape Town. At the present 
day, much container trade bypasses 
the Suez Canal and sails by Cape Town, 
South Africa, and includes trade between 
South America and East Africa, as well as 
between West and East Africa and Asia and 

South America. Several African ports have 
recently undergone expansion to manage 
the increasing volume of Asia–Africa 
container trade more effectively. There are 
also tentative plans to expand major South 
American container ports.

CONTAINERS AT PORTS
The West African Port of Luanda in Angola 
processes almost 1 million TEU annually 
with Lagos, Nigeria processing over 2 
million TEU annually. Over 2 million TEU per 
annum arrives at the Port of Santos, Brazil 
and accounts for 47% of Brazil’s container 
trade. South African ports at Cape Town, 
Port Elizabeth and Ngqura account for 
1.5 million TEU annually, with Durban 
receiving 2.7 million TEU per annum. The 
annual volume of container traffic arriving 
at large South American and West African 
ports indicates the potential to develop 
a transshipment port for mega-size 
containerships near Cape Town.

ASIA’S AFRO-BRAZILIAN CONNECTION
Future development at the Port of Santos, 
Brazil may include dredging the harbour to 
a 17 metre depth which would determine 
the operational capability of South African 
transshipment. At Santos’s present depth, 
class-EEE container ships could sail from 
major Asian transshipment terminals 
carrying a combined load of containers 
destined for the combination of South 
Africa, West Africa and South America. 
A South African transshipment terminal 
may need to simultaneously berth several 
mega-ships and provide sheltered water for 
a fleet of smaller ships, interlining Panamax 
or post-Panamax sizes of containership 
that would sail the South Africa-Santos and 
South Africa-Lagos routes.

Should the Port of Santos be dredged to 
a 17 metre depth, several class-EEE ships 
may sail from different Asian transshipment 
ports and meet each other at the South 
African terminal, all carrying containers 

A NEW PORT FOR 
SOUTH AFRICA
PROSPECTS FOR CONTAINER TRANSSHIPMENT

Harry Valentine, Transportation Research Engineer, 
Cornwall, Canada
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destined for the combination of South 
American, West African and South African 
destinations. Ships would also sail from 
East and West African ports and eastbound 
class-EEE ships from Santos would be 
carrying containers for Asian, South African 
and East African destinations. Automated 
transfer of containers between ship and 
port then port to ship would be essential 
to quickly and correctly process a massive 
volume of containers.

MEGA-SHIPS
With Asian trade accounting for about 50% 
of the container traffic passing through 
South American, West African and some 
South African ports, combined container 
volume could exceed 4 million TEU annually, 
or over 11,000 TEU per day. Within the 
next few years, there may be enough trade 
passing by Cape Town for a mega-ship 
with a 22,000 TEU capacity to sail every 
2nd day between an Asian transshipment 
terminal and a transshipment terminal 
at the southern tip of Africa, to interline 
with smaller ships that will sail on the 
Atlantic Ocean, depending on future port 
development at Santos.

The present volume of containers 
shipped between Asia and South America 
could warrant a mega-ship arriving at 
a South American port every third day. 
An equivalent volume of containers sails 
the combined South Africa/West Africa–
Asia trade route, excluding Durban and 
warranting the arrival of a mega-ship 
at a transshipment terminal near Cape 
Town every third day. A trio of mega-ships 
sailing from 2 distant Asian transshipment 
terminal and 1 Brazilian terminal could 
converge at an automated South African 
transshipment terminal every third day to 
transfer containers amongst ships that sail 
a classical hub and spoke network.

CAPE TOWN OPTION
The potential South African transshipment 
terminal would form the hub of a classical 
hub-and-spoke transportation network, 
with the optimal location of the terminal 
being somewhere between St Helena Bay 
on South Africa’s west coast and Algoa 
Bay on South Africa’s east coast. There is 
limited available space for a super-terminal 
at Durban Bay while Richard’s Bay is far 
from the shipping lanes that connect to 
Sunda Strait and Strait of Malacca. Algoa 
Bay would require the construction of a 
very extensive super breakwater to provide 
sheltered water to accommodate a fleet 
of containerships at an expanded Ngqura 
super-terminal.

During the 1930’s, Table Bay was dredged 
to berth bigger ships at the then newly 
constructed deeper Cape Town docks. 
Further deep dredging of Table Bay to a 17 

metre depth may be possible, with material 
being used to reclaim land from the sea 
to construct part of a transshipment 
super terminal. Extending the harbour 
breakwater or constructing a new super 
breakwater could provide sheltered water 
to anchor a fleet of containerships, with a 
super terminal either built at an expanded 
Robben Island or built next to Cape Town’s 
present container terminal and partly 
integrated with it.

SALDANHA BAY/ST HELENA BAY
The deep water inlet and Port of Saldanha 
Bay is located 60 nautical miles north of 
Cape Town, with an entrance of 20 metres 
in depth at the maritime ore terminal. There 
may be scope to deep dredge the shallower 
part of Saldanha Bay to the south of the 
ore terminal to a 17 metre depth where 
construction of a transshipment super 
terminal may be possible. The southern 
region of Saldanha Bay offers sheltered 
water where a fleet of smaller container 
ships may drop anchor. However, there are 
also plans to develop a LNG terminal at 
Saldanha Bay.

The semi-sheltered St Helena Bay is 
located some 20 miles to the northeast 
of Saldanha Bay and the construction of 
an extended breakwater could provide a 
sheltered area where a fleet of ships may 
drop anchor. Deep dredging of the bay 
could provide the necessary 17 metre water 
depth and material to build all or part of a 
transshipment super terminal. St Helena 
Bay would be the default location should 
construction of a mega-transshipment 
terminal at either Table Bay or at Saldanha 
Bay be deemed impractical.

FUTURE TRADE
Within 10-years, mega-size container ships 
could converge at a transshipment terminal 
at or near Cape Town every second day, the 
result of steadily increasing trade between 
Asia and Africa/South America, and also East 
Africa–South America. The future projected 
volume of container traffic that could pass 
through such a transshipment terminal 
would warrant extensive evaluation of 
possible locations for the super terminal 
that include: 

• Cape Town: offshore terminal on an 
expanded Robben Island built on land 
reclaimed from the sea, historical part 
of island preserved

• Cape Town: coastal terminal on 
reclaimed land adjacent to existing 
container terminal, breakwaters 
extended further into Table Bay

• Saldanha Bay: coastal terminal adjacent 
to ore terminal

• St Helena Bay: coastal terminal partially 
enclosed by extended breakwater

• Offshore terminal on an expanded 
Dassen Island some 35 miles north of 
Cape Town, with land reclaimed from 
the sea through dredging

OVERSEAS INVESTMENT
The recent downturn in China’s economy 
has encouraged Chinese and Asian 
investors to show interest in expanding and 
developing maritime terminals along the 
African coast. South Africa’s Department of 
Transport has recently invested in upgrading 
and expanding container terminals at Cape 
Town, Port Elizabeth (Ngqura Terminal) and 
Durban to serve South African–Asian trade. 
South Africa’s Western Cape region offers 
a choice of several possible locations for 
a container transshipment terminal that 
can serve as a hub for mega-ships that can 
interline with smaller container ships that 
sail future African coastal services.
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As ports conti nue to look for ways to boost 
producti vity and effi  ciently use energy, LED 
lighti ng conti nues to be the right soluti on. 
Most ports use lights for more than 4,300 
hours per year, so there is an increasing 
need for a well-designed system that 
reduces light polluti on on the surrounding 
area, while providing the needed reliability 
and effi  ciency to positi vely aff ect budgets 
and not create maintenance headaches. 
That’s what Musco Lighti ng conti nues to 
provide.

For 40 years, Musco has delivered 
sustainable and energy-effi  cient permanent 
and temporary lighti ng soluti ons for sports 
and large area venues around the world. 
Investi ng more than 35 years of research 
and testi ng in lighti ng technology, we have 
made dramati c improvements in energy 
effi  ciency and aff ordable ways to control 
light. And this is just the beginning.

Over the past decade we have conti nued 
our dedicati on to innovati on, conti nuously 
improving our systems around the LED 
light source. We have been able to provide 
LED systems that feature advanced custom 
opti cs, providing unmatched light control to 
dramati cally reduce off -site spill and glare, 
while off ering instant on/off /dimming 
capabiliti es that maximise energy effi  ciency.

Since completi ng our fi rst LED project in 
2008 aft er lighti ng the White House, the 
majority of our industrial and large area 
lighti ng projects have shift ed towards using 
our LED system. The improvements in cost 
and performance conti nue to make LED a 
more viable opti on for large area and port 
operati ons, especially considering the long 
hours of usage in a large area project and 
the effi  cient operati on of the LED light 
source.

Take for instance our LED lighti ng 
soluti on at DP World Jebel Ali Port Terminal 
2 in Dubai, UAE. The existi ng lighti ng had 
caused massive energy consumpti on, 

excessive spill light and glare, and expensive 
maintenance costs. Aft er choosing Musco’s 
Green Generati on Lighti ng® LED system, 
DP World reduced energy consumpti on by 
66% and will be able to pay off  its initi al 
investment in less than four years.

DP World isn’t alone. In 2015, Musco 
conti nued providing the port and terminal 
market with lighti ng soluti ons to fi t the 
specifi c needs of operati ons.  Some of the 
large area projects included:
• Global Container Terminal Deltaport 

Railyard
• Dubai Dry Docks World
• Jaxport Wharf Reconstructi on
• Huaneng Caofeidian Port
• Hebei Huadian Caofeidian Coal Port 

Phase 3
• Asian Marine Services PCL - Floati ng 

Dock (ASIMAR 1)
Around the world, Musco off ers 

aff ordable, sustainable soluti ons complete 
from foundati on to poletop, or by 
retrofi tti  ng onto an existi ng pole. Our system 
can usually reduce the number of fi xtures 
needed to achieve the same light levels, 
and install a remote electronic component 
enclosure for easier maintenance access. 
Whether it’s lighti ng the White House, the 
Olympics, the San Francisco Bay Bridge, 
Emirates Stadium, or the DP World Jebel Ali 
Port, our lighti ng soluti ons all have one thing 
in common: our commitment to delivering 
customised lighti ng soluti ons that meet the 
unique needs of our customers. Backed 
by our industry leading warranty, Musco 
has a global team of technicians to ensure 
uninterrupted operati ons.

ABP NEWPORT
As the Associated Briti sh Ports’ (ABP) 
largest facility in South Wales, Newport 
Docks services the United Kingdom’s 
industrial and commercial regions. Port 
offi  cials had made the decision to upgrade 

the facility’s lighti ng system because 
maintenance of the outdated HPS (high-
pressure sodium) lighti ng was costly and 
ti me-consuming. ABP wanted a lighti ng 
soluti on that minimised maintenance 
expenses, reduced operati ng costs, and 
supported the organiati on’s sustainability 
eff orts. They also wanted to partner with 
a company that would provide them with 
a long-term warranty on parts and labour, 
and have a team knowledgeable about 
port operati ons. That’s why port offi  cials 
determined Musco’s Green Generati on 
Lighti ng® system with an LED light source 
was ideal for ABP’s needs.

Newport Docks is one of ABP’s fi rst large 
scale upgrades to LED lighti ng, which is why 
ABP called on Musco to rely on its extensive 
knowledge and experti se in understanding 
the LED light source. The new system 
provides a more uniform and bett er quality 
of a clean, white light, and signifi cantly 
increased overall illuminati on levels, while 
reducing glare for vessel operators.

With the installati on of fi xed mounti ng 
brackets, and the removal of the existi ng 
raise and lowering rings, ABP is able to 
save signifi cant costs by eliminati ng annual 
health safety inspecti ons required for 
mobile rings. Additi onally, Musco’s system 
approach to lighti ng includes remote 
electrical enclosures mounted on the lower 
part of the pole for improved reliability 
and serviceability. Operati ng costs are 
also reduced with the long life of the LED 
light source and a 10-year parts and labor 
warranty.

The system is equipped with Musco’s 
Control-Link® controls and monitoring 
system allowing for remote on/off  and 
dimming functi ons. ABP offi  cials are 
pleased with the dimming capabiliti es 
because, while the port will oft en operate 
24/7, it only requires higher light levels for 
one hour each night for operati ons.

LARGE AREA LIGHTING 
INNOVATION
ON THE LEADING EDGE

Tom Morrison, Global Account Manager for Large Area Lighting, 
Musco Lighting, Iowa, USA 

MUSCO  
IN ASSOCIATION WITH PORT TECHNOLOGY

80   EDITION 69: FEBRUARY 2016 WWW.PORTTECHNOLOGY.ORG



For 40 years, Musco has specialised in the design 
and manufacture of sports and large area lighting. 
We are committed to providing floodlighting 
solutions and services you can rely on. 

Musco’s solutions – using LED or metal 
halide – provide superior energy efficiency, 
environmental light control, and cost 
effectiveness, all supported by our leading 
product assurance and warranty programme.

www.musco.com

For Your Budget . . . For The Environment
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IN ASSOCIATION WITH PORT TECHNOLOGY

YUCATAN CONTAINER TERMINAL
Aft er starti ng its operati ons in 2005, the 
Yucatan Container Terminal (TCY) has 
become a key mariti me terminal in the high 
seaport of Progreso in Mexico. Spanning an 
area of 11.5 hectares, the terminal moves 
incoming and outgoing containers, which is 
why the expansive facility prioriti ses safety 
and visibility to ensure the effi  ciency of its 
operati ons. But aft er the lowering rings on 
its existi ng light poles stopped functi oning 
properly, excessive glare for their workers 
and inadequate lighti ng became a concern. 
Terminal offi  cials determined it needed a 
new energy-effi  cient lighti ng soluti on, and 
that’s where Musco stepped in.

TCY offi  cials had spoken to suppliers that 
wanted to re-use the lowering rings, instead 
of providing a soluti on on how to remove 
them to improve light quality. Musco 
took out the lowering rings and provided 
a custom soluti on, installing its Green 
Generati on Lighti ng® system with an HID 
light source onto existi ng poles, meeti ng 
the unique needs of TCY and introducing a 
variety of added benefi ts.

Musco’s custom system has allowed the 
facility to uti lise the full height of the pole 
to cover the enti re area of the facility and 
improve visibility. The lighti ng system also 
features enhanced light control to precisely 
focus light where it’s needed, reducing 
glare into the eyesight of operators and 
dramati cally reducing off -site spill light. 

In additi on to that, the lighti ng soluti on 
has reduced energy consumpti on by 30% 
and provided consistent, uniform lighti ng 
across the large facility. The lighti ng system 
also includes a 10-year comprehensive 
parts and labour warranty backed by a team 
of technicians that eliminates maintenance 
costs, helping TCY realise a total savings 
of more than US$150,000 over the next 
decade.

PORT TAMPA BAY - EASTPORT 
DEVELOPMENT
Port Tampa Bay is the biggest port in 
Florida, handling more than 34 million tons 
of cargo per year. In 2014, offi  cials began a 

major expansion and upgrade in its port, 
starti ng the Eastport Development project. 
In doing so, Port Tampa Bay wanted to 
ensure the project featured a reliable and 
energy-effi  cient lighti ng soluti on.

Having already partnered on several 
lighti ng projects at Port Tampa Bay, port 
offi  cials turned to Musco to install its Green 
Generati on Lighti ng® system with an HID light 
source. Musco’s complete soluti on, including 
its precast concrete foundati on, facilitated 
installati on and provided several benefi ts.

The system features advanced custom 
opti cs that off er precise light control, 
allowing port offi  cials to cut off  and direct 
light where they need it, maximising 
energy effi  ciency and reducing spill light 
and glare, which was key considering the 
port is located near a main highway. The 
glare reducti on also improved visibility in 
the facility, helping Port Tampa Bay in its 
goal to maintain safer and more effi  cient 
operati ons. The customised lighti ng 
soluti on provided by Musco also met 
the operati onal needs of the facility. The 
lighti ng system maintains a lighti ng average 
of three footcandles throughout the facility, 
and also provides fi ve footcandles on the 
berth area of Port Tampa Bay, which is 
where the ships are docked, to account for 
the higher acti vity and visibility required in 
that area.

The lighti ng soluti on will also reduce 
energy consumpti on by 33% and eliminate 
maintenance costs for Port Tampa Bay 
over the next decade thanks to Musco’s 
comprehensive parts and labour warranty 
backed by our team of technicians.

CUSTOM SOLUTIONS AND INNOVATION
Musco is committ ed to providing energy 
effi  cient lighti ng soluti ons that not only 
meet the needs of our customers, but 
also off er the latest advancements in 
lighti ng technology. Our goal is to provide 
reliable, trouble-free systems for a safer 
work environment for workers, reduced 
operati ng costs, and custom designed 
systems to complement the operati ons of 
the port.

ABOUT THE AUTHOR 

Tom Morrison is a 10-year member of 
Musco Lighti ng's team and has worked 
on numerous Large Area and Sports 
Lighti ng projects around the world, 
including in the U.S., Canada, Europe, 
Middle East, India, China, and Australia. 
As Global Account Manager, Tom focuses 
on developing proper lighti ng applicati ons 
and reducing energy consumpti on for 
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and maintenance personnel to enhance 
lighti ng practi ces for port, rail, intermodal, 
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Using LED and metal halide light sources, 
Musco delivers customised lighti ng 
soluti ons for sports and large-area 
venues around the world. Musco has 
invested more than 35 years researching 
and testi ng lighti ng technology, and the 
precise science of light control. The results 
are aff ordable, energy-effi  cient soluti ons 
that provide the highest quality of light, 
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ENQUIRIES 
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Since the early-2000s, given the increasing 
profitability of the container port business, 
a number of financial investors were 
stimulated to both reach new market 
segments and enter the industry as investors. 
As additional financial resources have been 
increasingly requested from the sector to 
fuel greenfield mega-projects, M&A activity 
and the accelerated foreign expansion of 
international terminal operators (ITOs), 
financial investors increased have their 
effort by providing financial and technical 
support to both shipping lines and port 
companies. In this vein, financial operators 
and institutional investors soon emerged as 
key actors orchestrating big financial deals in 
the sector. They also played a significant role 
during shipping lines and port companies’ 
listing process or bond issuing.

These financial players understood that 
they could rely on resources accumulated 
and skills developed for operating in the 
container port business as investors. Their 
market entry was characterised by intensive 
M&A activity (Table 1). In the 2000-2014 
timeframe, the financial deals which they 

acted as buyers counted for over 82% of 
transaction value and over 65% in terms 
of acquired facilities. More recently, some 
carriers have been forced to reduce their 
exposure towards the container terminal 
business in order to generate additional fresh 
funds for supporting their – highly distressed 
– core business. For instance, a relevant 
share of the port branches of MSC (TIL) 
and CMA-CGM (Terminal Link) was recently 
sold to Global Infrastructure Partners (35%) 
and China Merchant Holdings International 
(49%), respectively.

In line with other infrastructural assets, 
container port terminals hold a number of 
features attracting financial investors. Port 
terminals impose investments large enough 
to accommodate the huge amount of capital 
at their disposal and are long-term assets 
with significant economic life. Moreover, 
these assets provide key public services: 
consequently, they satisfy a non-elastic 
demand and the business often is managed 
in monopolistic or quasi-monopolistic 
conditions. The possibility of partially 
transferring the risk to the host government 

through public-private partnerships (PPP), 
combined with the high entry barriers of 
the industry blow up the attractiveness of 
container terminal as an asset class. The 
underestimation of technological risks acted 
as an additional driving force for entering 
the market. Nevertheless, the recent 
development of fully-automated container 
terminals (see for example the adoption of 
remotely-controlled STS gantry cranes in the 
APM Terminals’ Maasvlakte II Rotterdam 
facility) is expected to significantly shape future 
technological trajectories in the business. In 
addition, this is also increasing technological 
risks for those actors operating older and 
underperforming facilities. Ultimately, 
terminals naturally hedge investors against 
inflation and provide diversification benefits 
(e.g., increase in investment performance, 
reduction of portfolio volatility), due to their 
low correlation with other traditional asset 
classes.

Empirical evidence suggests the 
predominant role of financial investors within 
the container port industry (Figure 1). In this 
perspective, five diverse typologies emerge 

CONTAINER PORT 
INVESTMENT 
THE INEXORABLE RISE OF FINANCIAL PLAYERS 
Francesco Parola, Giovanni Satta, Gian Enzo Duci, PortEconomics 
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with unique business models, objectives 
and investment strategies: pension funds 
and insurance companies; sovereign wealth 
funds (SWFs); investment banks and private 
equity funds; investment holding companies; 
multilateral financial institutions.

PENSION FUNDS AND INSURANCE 
COMPANIES
In mid-2000s, investment in infrastructure 
increasingly gained significance among 
pension funds and insurance companies, 
given its profitability and resilient 
characteristics in terms of diversification 
opportunities. Port terminals, in particular, 
are an attractive asset class due to their long-
term, predictable, inflation-adjusted returns. 
These features perfectly match pension 
funds and insurance companies’ investment 
interests, as they are typically long-term 
investors seeking for sustainable returns 
over a 20/30 year timeframe, in order to 
face ongoing disbursement obligations to 
retirees/ beneficiaries. In addition, policy 
makers see favour in their market entry due 
to the long-term perspective they follow in 
the management of infrastructural assets.

When allocating their financial resources, 
pension funds and insurers target brownfield 
assets that have already been in operation 
for several years, to overtake construction 
risks and reduce revenue volatility. 

Year  Buyer Headquarters Target company Headquarters N. of 
terminals

"Transaction 
value  
(USD mm)"

2002 Temasek Holdings (PSA International) Singapore Hesse Noord Natie BELGIUM 5 717

2004 Dubai World (DPW) UAE CSX World Terminals (CSX) USA 7 1,150

2005 Temasek Holdings (PSA International) Singapore Hong Kong International Terminals (HIT) HONG KONG 5 925

China Merchant Holdings (CMHI) Hong Kong Shanghai Int. Port Group (SIPG) CHINA 9 undisclosed

Temasek Holdings (PSA International) Singapore NWS Holding HONG KONG 2 386

2006 Babcock & Brown Infrastructures (B&B) Australia PD Ports UK 4 1,368

Deutsche Bank (RREEF) Germany Maher Terminals USA 2 2,100

Dubai World (DPW) UAE P&O Ports UK 33 6,800

Goldman Sachs & Borealis Infrastructure & GIC various Associated British Ports (ABP) UK 7 4,600

Macquarie Australia Hanjin Terminals (Hanjin) South Korea 6 870

Temasek Holdings (PSA International) Singapore Hutchison Port Holdings (HPH) Hong Kong 38 4,400

2007 Deutsche Bank (RREEF) Germany Peel Ports UK 4 1,430

Goldman Sachs USA Stevedoring Services Association (SSA) USA 12 2,800

Ontario Teachers Pension Plan (OTPP) Canada Orient Overseas Container Line (OOCL) Hong Kong 4 2,350

AIG Highstar Capital (Ports America) USA Dubai Ports World (P&O Ports North America) UAE 6 1,100

AIG Highstar Capital (Ports America) USA Amports Terminal Baltimore USA 6 430

AIG Highstar Capital (Ports America) USA Marine Terminals Corporation (MTC) USA 8 800

2009 Brookfield Canada Babcock & Brown Infrastructures (B&B) Australia 4 625

Arcus Infrastructure Partners (Euroports) Luxembourg Babcock & Brown Infrastructures (B&B) Australia 4 undisclosed

2010 JP Morgan (Noatum) USA Dragados Spain 5 720

2011 China Merchant Holdings (CMHI) Hong Kong Tin Can Container Terminal (from ZIM) Nigeria 1 154

CITI Infrastructure Investments USA Dubai Ports World (DPW) Australia Australia 5 1,500

2012 Arcus Infrastructure Partners (Forth Ports) UK Tilbury Container Services (from DP World and ABP) UK 1 150

2013 China Merchant Holdings (CMHI) Hong Kong Terminal Link (from CMA-CGM) France 15 520

2014 Brookfield Canada TraPac (from Mitsui O.S.K. Lines, MOL) USA 2 200

775 

852 

933 

1,062 

2,373 

2,536 

2,954 

3,001 

3,189 

4,826 

5,583 

8,807 

23,132 

32,807 

52,868 

 ‐  10,000  20,000  30,000  40,000  50,000  60,000

Morgan Stanley*** ‐  BPE

NWS Holdings ‐  IHC

Borealis Infrastructure** ‐  PCI

Arcus Infrastructure Partners (Euroports + Forth Ports)** ‐  BPE

CITI Infrastructure Investments ‐  BPE

Macquarie ‐  BPE

Deutsche Bank (RREEF) ‐  BPE

JP Morgan (Noatum) ‐  BPE

Ontario Teachers Pension Plan (OTPP) ‐  PCI

Goldman Sachs* ‐  BPE

Wharf Holdings (Modern Terminals Limited) ‐  IHC

AIG Highstar Capital (Ports America) ‐  PCI

China Merchant Holdings (CMHI) ‐  IHC

Dubai World (DPW) ‐  SWF

Temasek Holding (PSA International) ‐  SWF (88)

(47)

(52)

(19)

(8)

(27)

(4)

(5)

(5)

(10)

(5)

(8)

(7)

(3)

(1)

Notes: 
Data are expressed in '000 TEUs; figures include both direct and indirect equity shares.
SWF = Sovereign wealth funds;  
IHC = Investment holding companies;  
PCI = Pension funds and insurance companies; BPE = Investment banks and private equity firms. 
*  Goldman Sachs has progressively withdrawn from the business by selling its stake in ABP at 

the end of 2014 after the disposal of SSA - Carrix in January 2014.
**  Estimated figures
***  Morgan Stanley has withdrawn from the business, by selling its container port assets to 

Fiera Axium Infrastructure Inc in 2015.

84   EDITION 69: FEBRUARY 2016 WWW.PORTTECHNOLOGY.ORG

PORT PLANNING, DESIGN AND CONSTRUCTION
IN PARTNERSHIP WITH  



Conversely, they avoid greenfield projects 
and new privatisation initiatives due to 
political instability and nationalisation risks.

In targeting foreign markets, these 
investors pursue cautious approaches, 
based on moderate degree of geographic 
diversification and high concentration in 
Anglo-Saxon countries, such as UK, Canada 
and USA (Figure 2). 

While in the past pension funds were 
prone to invest in the port industry indirectly 
(via listed companies or private equity 
funds), they now prefer to cultivate in-house 
expertise. For this purpose they act as direct 
investors, or operate as co-investors with 
specialist funds such as Macquarie European 
Infrastructure Funds.

These institutional investors frequently rely 

on single terminal or network acquisitions 
respect to long and risky competitive biddings 
or public awarding procedures. As concerns 
the degree of control exerted on new 
ventures, pension funds prefer huge stakes. 
Their large equity shares allow them to play 
an active role in strategic decisions and day-to-
day terminal asset management. In addition, 
when collaborating with other partners, 
they select long-term investors to achieve a 
stronger alignment between shareholders’ 
interests and investment objectives.

SOVEREIGN WEALTH FUNDS
Sovereign wealth funds (SWF), or state 
investment funds, are government 
investment vehicles that hold and administer 
public funds to acquire and manage a 
wide range of national/foreign assets, to 
gain higher than risk-free rate of return. 
To some extent, they are similar to state-
owned enterprises (SOEs). The funds they 
administer predominantly originate from 
government fiscal surpluses, commodity 
export revenues, or official reserves at 
central banks.

 Although the time horizon and the 
investment strategies of SWFs may differ given 
the type and the strategic objectives of the 
fund, SWFs predominantly invest in foreign 
countries with a long-term perspective. 

Despite some commonalities with other 
institutional investors, SWFs’ state-owned 
nature has risen concerns in terms of 
political risks as well as transparency and 
corporate governance issues, encouraging 
the fierce opposition of some host country 
governments. In this perspective, the case 
of DP World’s failure in entering the US port 
market, motivated by financial protectionism, 
is well-known and documented.

In line with their investment objectives 
(i.e. industrial/geographic diversification for 
maximizing risk-adjusted returns subject 
to tolerable risk), SWFs pursue aggressive 
geographic diversification strategies in the 
industry. The cases of Temasek Holdings, 
which controls around 90 facilities in 30 
nations through its branch PSA International 
(2013) and Dubai World, which manage 
an asset portfolio of over 45 terminals 
worldwide, via DPW (2013), are impressive.

SWFs are active shareholders, which 
leverage on FDIs respect to portfolio 
management. Preferred entry mode 
strategies include M&A activity and 
greenfield investments, even if they 
predominantly resort to multiple-site 
acquisitions in order to accelerate their 
international growth (Figures 3a and 3b). 

INVESTMENT BANKS AND PRIVATE EQUITY 
FUNDS
The need of growing financial resources 
ascribable to the unprecedented size of 
new port megaprojects, and the magnitude 
of recent financial deals in the industry, 
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forced (international) terminal operators 
to increasing rely on bank finance to feed 
corporate growth strategies. In this vein, 
pure investment banks and merchant 
branches of international commercial banks 
found new business opportunity in the 
container port domain, by offering multiple 
service solutions for corporate finance. 

Banks also increased their financial 
exposure toward the business, through 
direct acquisition of terminals and stakes 
in operating companies, or via in-house/
third-party specialised private equity (PE) 
funds, i.e. an asset class, which consists of 
shares or other equity securities in operating 
companies not publicly traded on a stock 
exchange, not subject to the disclosure rules 
of listed firms. Notably, PE funds pursue 
“multiple expansion”, selling previously 
acquired companies for a multiple of 
earnings (or EBITDA) higher than they 
originally paid. They use financial gearing 
to blow up their profits, therefore loading 
the targeted companies with heavier debt 
burdens.

 Before the explosion of the financial 
bubble, investment banks and PE funds 
were prone to pay extraordinary prices to 
gain control over terminal assets: their entry 
in the M&A game additionally inflated the 
transaction values, destabilising the market.

Due to their lack of business expertise 
and technical skills in the port sector, they 
keep most of the existing management team 
after the acquisition of a terminal operating 
company/asset. Conversely, these financial 
investors use to exert a certain control over 
financial/strategic dimensions, by appointing 
representatives on the targeted company’s 
board of directors.

Due to their risk-return profile and 
their valuation skills, some PE funds have 
demonstrated certain attitude to commit 
financial resources to unlisted greenfield 
and brownfield port infrastructures. 

Some of these financial operators rapidly 
expanded their operations overseas, looking 
for portfolio geographic diversification, 
network and scale effects or additional 
financial margins. They undertake external 
growth strategies via acquisition but also 

participate in bidding consortia for getting 
concessions in new terminals. Therefore, 
setting up dedicated branches for wealth 
management in the infrastructure business, 
these financial operators diversify container 
terminal portfolios both acquiring interests 
in port companies or terminals and fueling 
greenfield port projects. Deutsche Bank, 
Macquarie, Goldman Sachs, JP Morgan, 
Citi Infrastructure Investors and Arcus 
Infrastructures Partners are among the most 
active players (Figure 4).

INVESTMENT HOLDING COMPANIES
Over the last twenty years, the massive 
port privatisation programs undertaken 
worldwide growingly attracted the interest 
of investment holding companies, looking 
for new business segments with high-growth 
potentials. They are diversified companies 
with no apparent “core” subsidiaries, 
whose primary objective is to build complex 
portfolio architectures capable to ensure 
attractive long-term returns and capital 
appreciation.

Their advent in the container port industry 
experienced a spectacular rise in emerging 
economies. In some Far Eastern countries, 
investment holding companies assume 
the archetype of ethnic Chinese firms, i.e. 
investment holding companies owned by 
members of influential families linked with 
central government, local entities or public 
officers, which usually commit resources in 
off-shore investments, mostly in Singapore 
and Hong Kong.

In expanding the geographic scope of 
their port network, investment holding 
companies are quite refractory to invest 
in far away and unknown market areas. 
The influential role of psychic distance in 
defining their allocation strategies drove 
most of them to limit their geographic scope 
to those countries that are perceived as 
culturally close.

MULTILATERAL FINANCIAL INSTITUTIONS 
AND DEVELOPMENT BANKS
Multilateral financial institutions and 
development banks are institutions which 
provide financing and professional advising 

for sustaining socio-economic growth and 
development. They typically have a broad 
membership that includes developed donor 
countries and developing borrower nations. 
Traditionally, these institutions support 
infrastructural projects offering long-term 
loans at market rates, very long-term 
below market rates or grants. Multilateral 
development banks recently emerged also 
as key co-investors in the container port 
domain, especially funding greenfield and 
brownfield projects in developing countries. 

AIG Highstar Capital

OTPP

Borealis Infrastructure

Figure 4
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“A greener energy mix means an increase in the 
integration of decarbonised sources of energy in the 
contemporary age, which is directly linked to an increase 
in the use of electricity as the source of energy for more 
and more applications.” 

Silvia Caballero of Schneider Electric, page  92

ENVIRONMENT AND 
SUSTAINABILITY



Whatever the fluctuations currently seen 
in the oil market, Liquefied Natural Gas, 
(LNG), is still widely regarded as the fuel of 
the future. Natural gas is a plentiful energy 
resource, found in many parts of the world in 
significant quantities. This abundance makes 
it virtually sustainable, with, (according to 
the IEA), about 200 years supply recoverable. 
In addition, new discoveries are being added 
on a regular basis and the advent of hydraulic 
fracturing, (or fracking), of shale rock is also 
contributing significantly to global reserves. 

The chemical composition of natural 
gas is also key to its importance. As 
environmental concerns and emission 
controls become even more important, 
the fact that methane has one carbon 
atom and four hydrogen atoms makes it 
a versatile, efficient and cleaner burning 
fuel than other hydrocarbons. As seen 
during the recent COP21 UN climate 
conference in Paris, concern about carbon 
dioxide reduction and mitigation of the 
global warming impact was shown by 
195 countries. The European Commission 
has already introduced the Monitoring, 
Reporting and Verification regulation 

(MRV) which will enter force on January 1, 
2018. This will require all ship owners to 
monitor and report on CO2 emissions for 
vessels over 5,000 GT which call at any EU 
port.

Of course market factors cannot be 
disregarded. Due to the significant volume 
and geographical diversity of natural 
gas, there will be healthy competition 
in the natural gas market as more LNG is 
produced, leading to competitive energy 
pricing for consumers. New pricing 
structures are developing as LNG becomes 
a globally traded commodity.

As we move away from more complex 
hydrocarbon fuels, including coal, the need 
for natural gas as the so called “bridging 
fuel” between the hydrocarbon and 
hydrogen economies becomes clearer and 
more compelling.

LNG AND THE SHIPPING INDUSTRY
Due to the low energy density of natural 
gas, the only economic way of transporting 
large quantities of LNG over long distances 
is by ship. When chilled to -162 degrees 
C, methane turns into a cryogenic liquid 

and the gas/liquid volume ratio is 600/1. 
We are seeing the number of LNG carriers 
in service growing, currently numbering 
about 440, effectively making this fleet of 
specialised ships the floating pipeline for 
global LNG trade. As more LNG producers 
enter the market, this growing fleet will 
benefit from the developing global natural 
gas market.

The earlier LNG business model that 
relied on point to point long term contracts 
is also changing. Consumers now prefer 
shorter contracts, providing the ability 
to source gas from different producers to 
ensure cost efficiency. The benefits to the 
shipping industry are obvious with this new 
business model generating increasing ton 
mile demand. 

The other benefit we are seeing is, of 
course, the use of natural gas as a marine 
fuel. As more ships are built with dual 
fuel engines, the demand for LNG fuelling 
in ports around the world is increasing, 
creating new business opportunities for 
those involved in the development of 
this infrastructure. The number of ships 
being built or converted to burn gas is 

LNG
THE FUEL OF THE FUTURE

Angus Campbell, Managing Director, 
Bernhard Schulte Shipmanagement UK 

88   EDITION 69: FEBRUARY 2016 WWW.PORTTECHNOLOGY.ORG

ENVIRONMENT AND SUSTAINABILITYENVIRONMENT AND SUSTAINABILITY



also increasing, with momentum growing 
steadily. New regulations, such as the 
European Commission MRV regulations 
mentioned earlier, will, in all likelihood 
accelerate this transition. 

For example, Schulte Group and Babcock 
Group have developed a unique Gas Supply 
Vessel, (GSV), to deliver LNG to ships 
and other off-pipe consumers. The GSV 
design illustrated above has gas electric 
propulsion, is extremely manoeuvrable 
to allow safe independent operation 
within ports and restricted waters, while 
retaining good seakeeping capability to 
allow regional service. The gas system has 
been developed to ensure zero emissions 
to the atmosphere during LNG transfer 
operations, with all boil off, flash gas and 
nitrogen purge retained on board the GSV 
to be used as fuel. 

The use of natural gas as a marine 
fuel will allow shipping companies to 
meet all current regulations in Emission 
Control Areas, (ECAs). Although current 
ECA regulations focus on dramatically 
reducing NOx, SOx and particulates, the 
use of natural gas as a fuel also reduces 
CO2 emissions. The benefits also extend 
to a reduction in machinery maintenance 
costs as a consequence of burning a 
cleaner fuel. Competitive pricing due to 
the abundance of this energy resource will 
ultimately result in a sustainable reduction 
in operating costs for ships that can make 
this new fuel choice.

THE ROLE OF THE PORT
Ports play a pivotal role in the growth 
of LNG, holding the responsibility for 
building the infrastructure required to 
handle cryogenic fuel. Availability of LNG 
on all major trade routes is essential to 
encourage shipowners to invest in dual 
fuel ships. This has already started, with 

Rotterdam and Antwerp providing good 
examples of proactive port authorities. 

There are many other ports planning to 
provide this service, determined to make 
their facilities as attractive to potential 
users as possible. In addition to the 
marine facilities needed to safely berth 
they need to consider load and discharge, 
suitable storage tanks, maintaining a 
safety perimeter and the provision of 
other equipment which may be needed. 
LNG fuelling facilities may be linked to 
an existing LNG terminal, or be a smaller 
standalone facility.

The number of major LNG facilities on-
stream already is large, with others under 
construction or at the planning stage. While 
this is a moving target, based on publically 
available information, at November 2015 
there were 36 LNG liquefaction plants in 
operation, plus 15 under construction. 
On the discharge side there were 112 
regasification terminals in operation, plus 19 
under construction around the world. There 
are many more planned, as different regions 
develop access to LNG for various reasons, 
including energy diversification and security.

 AN INTEGRATED OPERATION
The LNG sector has an excellent safety 
record which all stakeholders strive to 
maintain. To achieve this it is essential 
that ports, shipping companies and LNG 
producers work together to manage risk 
and develop appropriate systems and 
procedures. There are two excellent 
industry bodies that already facilitate 
such collaboration: the Society of Gas 
Tanker and Terminal Operators (SIGTTO) 
and the Society for Gas as a Marine Fuel 
(SGMF). Both societies provide a forum for 
regulatory authorities, ports, LNG terminals 
and shipping companies to work together 
in the interests of safety and protection of 

the environment. The membership is truly 
international, making experience gained 
over decades available to members.

The traditional LNG value chain is a very 
pure operation involving a specialised 
LNG carrier loading gas at a dedicated 
LNG loading terminal, for discharge at a 
dedicated LNG receiving terminal. It is 
relatively simple to build safety into the 
process at every stage. 

However as LNG fuelling develops, the 
safe transfer of LNG will need to work with 
other simultaneous operations (simops). 
This may involve many different scenarios, 
such as a cargo ship receiving LNG while 
conducting cargo operations, or a ferry 
transferring passengers and vehicles. 
With the introduction of simultaneous 
operations, new safety systems and 
procedures need to be agreed between 
all parties. To make sure that standards 
are international and uniform, SGMF have 
already started this work, providing an ideal 
reference point for ports wishing to look at 
this sector in more detail.
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Carrying as much as 90% of world trade, 
the international shipping industry is 
crucial to the intercontinental trade 
activities that underpin the global 
economy. It has been estimated that if the 
growth of the past 150 years in the sector 
continues as it has, the current 8 billion 
tonnes of cargo being transported across 
the globe annually will soar to 23 billion 
tonnes per year in the next 50 years. 
However, with the increasing volumes of 
cargo being transported annually, rising 
levels of marine emissions such as sulfur 
oxides (SOx), oxides of nitrogen (NOx), 
particulate matter (PM) and carbon 
dioxide (CO2) from the fuel used to power 
these vessels, are under close scrutiny by 
world environmental authorities.

EMISSIONS FROM VESSELS 
While the global shipping industry is 
currently responsible for only 3% of 
greenhouse gases, this contribution 
has prompted significant changes in 
the legislated control of emissions. For 

environmental reasons Liquefied Natural 
Gas (LNG) and even wind propulsion and 
nuclear power are occasionally employed 
to propel commercial shipping, but the 
majority still use a reciprocating diesel 
engine as their prime mover, powered by 
fuel oil, also known as bunker oil. 

AUTOMOTIVE AND POWER INDUSTRIES 
Combustion of bunker oil in ships generates 
the same pollution components as those 
emitted from road transport vehicles and 
is similar to the emissions footprint from 
other fossil fuel burning industries such 
as electrical power plants. However, most 
of the sulfur emissions from land based 
transport are eliminated by the use of low 
sulfur fuels, where the sulfur is removed at 
the refinery. There is also a growing trend 
for automotive sector NOx emissions to be 
reduced using selective catalytic reduction 
(SCR) with the addition of Urea as a source 
of Ammonia. 

In the power generation industry, 
SO2, NOx and PM pollutant emissions 

are reduced through the use of wet gas 
scrubbing for SO2 removal, reaction 
of SO2 with lime, reaction of NOx with 
ammonia in SCR and SNCR technologies 
and electrostatic precipitation for PM 
reduction. 

These techniques are highly effective 
in cleaning the flue gas from the power 
plants. By comparison, the control of 
these emissions from shipping has 
historically been less sophisticated, but 
the trend is going in a similar direction and 
is being driven by phased implementation 
of environmental protection legislation 
through MARPOL.

REGULATIONS
Marine pollution is regulated 
internationally and one of the key 
international conventions for the 
prevention of pollution at sea is MARPOL 
73/78, adopted by the International 
Maritime Organization (IMO) in 1973, 
and later updated in 1978 after several 
severe tanker accidents. The convention 

MOUNTAIN HIGH, OCEAN DEEP
REDUCING ATMOSPHERIC EMISSIONS  
IN MARINE SHIPPING
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includes regulations aimed at preventing 
and reducing pollution at sea from ships, 
including both accidental pollution and 
pollution from routine operations. Today, 
countries who have signed up to the 
MARPOL legislation represent 98% of 
international shipping. 

There are certainly proven and cost 
effective methods to reduce NOx, SOx 
(mainly sulfur dioxide) and PM present in 
the emission stream. Mitigation measures 
focus on process control and management 
as well as detection of post-combustion 
emissions to both protect the health and 
safety of the people on board the ship, 
and also to reduce environmental impact. 
DeNOx technology can be retrofitted to the 
system to reduce NOx, while an interesting 
method of removing SOx emissions is the 
use of seawater for wet scrubbing. No 
additives are required in this method, as 
the inherent alkalinity of the seawater is 
used as the sorbent, and no by-products 
are produced beyond a slight increase in 
the natural concentration of sulphate in 
seawater. 

In order to comply with the ever-
tightening emission regulations, shipping 
operators might choose to adopt an 
integrated approach that considers the 
use of lower sulfur content fuel, the use of 
wet-gas scrubbing for SO2 removal, the use 
of SCR for NOx reduction or a conversion 
to LNG. However, this last option would 
require technology adjustments, similar 
to the engine retrofits currently being 
applied in the automotive industry. 

Other emission management measures 
called for by the legislation include 
implementing a far higher level of 
measurement, analysis and reporting 
during voyages. Emissions such as oxygen 
and carbon monoxide levels in the 
combustion process can be monitored 
to ensure that the process is functioning 
optimally. It is also possible to measure 
different hydrocarbons such as methane, 
propane, butane, isobutane and pentane 
to determine if fuel is escaping from the 
engine. Hydrogen sulphide is also often 
measured and controlled at various 
different points in the reaction pathway. 
Urea and ammonia levels also require 
monitoring to make sure the DeNOx 
equipment is working well and that the 
ammonia or urea is not being overdosed 
which would result in the undesirable, so 
called, ammonia ‘slip’.
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Recently, nearly 200 nations adopted an 
historical climate agreement at the COP21 
conference in Paris. The agreement aims 
to help the world abandon fossil fuels 
this century and move toward cleaner 
ecological sources of energy expeditiously.

A greener energy mix means an increase 
in the integration of decarbonised sources 
of energy in the contemporary age, which 
is directly linked to an increase in the use 
of electricity as the source of energy for 
more and more applications. In other 
words, switching coal-based or fuel-based 
applications such as heating, cooling 
or transport to power from renewable 
energy sources will lead to an increase in 
electricity consumption, an increase that 
will, ironically, mean a more efficient and 
sustainable use of energy. Therefore, proper 
KPIs need to be established to correctly 
measure and encourage the progress of 
this key transition in the world economy.

THE MARITIME INDUSTRY 
This global electrification trend is directly 
impacting the maritime transportation 
despite the fact that this industry was 

excluded from the scope of the COP21 
climate conference agreement. The future 
fuel for transportation is electricity, not 
only for road transportation, but also 
for the shipping industry. Initiatives are 
flourishing to promote and incentivise the 
switching over to electricity for vessels 
when docked, a reality today thanks to the 
current maturity of shore side electricity 
solutions and standardisation. While 
vessels are sailing, the technology is not 
yet available for the necessary batteries 
to have electricity as their only source 
of energy. However, a few limited pilot 
projects are progressing nicely on the use 
of battery-powered small ferries on short-
distance lakes or fluvial itineraries in the 
North of Europe.

In summary, the electrification 
of maritime transport, as for other 
applications, is progressing parallel 
to the integration of more and more 
renewable and sustainable sources of 
energy into the land’s grid. This leads to 
a clear reduction in carbon footprint not 
only in the coastal and port areas, but 
everywhere, and not only for CO2, but also 

for the rest of the pollutants for our health 
and the environment (PM, SOX, NOX, etc.) 
generated when burning maritime fuels.

In the meantime while batteries 
become economically and operationally 
feasible for vessels at sea, other emissions 
reduction alternatives are being adopted 
such as 0.1% marine gas oil (MGO), LNG, 
biofuels or exhaust gas-cleaning systems. 
Depending on the specific application and 
the time spent in ECA zones (zones where 
emissions are limited), the use of one or 
another of these alternatives during a 
vessel’s sailing time will make most sense.

However, for vessels during their 
berthing time, before considering the use 
of MGO or LNG, we must apply a longer-
term, more ambitious perspective, seeking 
not only to reduce SOX, but to completely 
curb the generation of CO2 and the rest 
of marine air pollutants. In Europe, where 
the energy mix is one of the greenest on 
earth (15% renewable share in final energy 
consumption in 2013), and where a clear 
strategy is in place to make it greener and 
greener in the coming years (20% target in 
2020, 75% target by 20501), to switch from 
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any fossil fuel (including LNG) to electricity 
from the grid is indisputably the right option 
for docked vessels. In other countries 
and regions in the world the energy mix 
evolution plans need to be taken into 
account as well before investing in solutions 
that will render just a partial result.

REGULATION AND INCENTIVATION
Legislation is progressing accordingly as 
well. At a European level, both regulation 
and motivation strategies are in place to 
promote the adoption of cold ironing. On 
the regulation side, the Directive 2014/94/
EU on the Deployment of Alternative 
Fuel Infrastructures (DAFI), adopted in 
March 2014, states that all ports must be 
equipped to supply shore side electricity 
to vessels by the end of 2025, unless 
there is no demand or it does not make 
economic sense. The text of this directive 
may seem vague or easy to opt out of, but 
member states have until November, 2016 
to enforce this directive into their national 
policy framework. It is then that we will 
see a clear definition and an action plan 
country per country.

In terms of incentives, the European 
Commission is working on the creation of 
voluntary guidelines for green practices in 
shipping that will lead to port fee reductions 
for ships that adopt them. Shore side 
electricity capabilities are to be included in 
the scope. Spain is an early adopter of this 
initiative, and since the beginning of 2015, 
ship operators that connect to shore power 
in Spanish ports are already being granted 
50% reduction in tax.

Continuing with the theme of incentives, 
it is also worth mentioning the Directive 
2003/96/EC that allows member states to 
exempt ship operators from taxes for the 
electricity that is provided to docked ships. 
This is already being implemented in some 
European countries; Sweden and Germany 
for example, and soon to be followed by 
Denmark. The directive is also being 
considered by Norway.

Deep-diving is the best practice that 
Norway’s initiatives represent, and based 
on this country’s goal to be carbon neutral 
by 2030 if emissions cuts are made by 
other countries, and by 2050 regardless of 
international emission cuts, an incentive 
and funding program has been recently 
launched to economically support projects 
aiming to improve energy efficiency in all 
type of buildings and applications. Shore 
side electricity projects are not only eligible 
but also encouraged in the scope of this 
funding program. The program is managed 
by the governmental agency Enova and 
is allocating over US$200 million in 2 
tendering calls in 2016. It comes in addition 
to the NOX Fund program already in place 
in the country since 2008, that is allocating 

$80 million per year to support NOX 
emission reducing measures. This amount 
is gathered from companies that emit NOX, 
by making them subject to a NOX tax.

At European level, the TEN-T CEF funds 
program is clearly defining shore side 
electricity projects in ports as eligible 
to receive funds in categories such as 
innovation, infrastructure or motorways 
of the seas projects. Proposals can be 
awarded with funds covering up to 50% 
of studies, and from 10% to 80% of the 
execution project depending on the nature 
of the project and on the country being a 
cohesion or a non-cohesion state member.

TECHNOLOGICAL INVESTMENT
To invest in shore connection solutions 
makes most sense for berths where vessels 
spend several hours to periods of days or 
even weeks depending on seasonality. 
This is the case, for instance, for regular 
ferry and Ro-Ro lines, for offshore supply 
vessels (OSV), and for many containerised 
and bulk cargo vessels.

To make shore side electricity 
implementation a success in a port it is 
important that a port is already in early 
stages of a project and all parties take 
the time to discuss together and come to 
an agreement on the costs and prices of 
electricity versus the cost of fuel, so that 
there is a return on investment for all, and 
it is a win-win situation for all including the 
electricity distributor, the port authority, 
and the terminal and ship operators.

The investment required for the 
adoption of onshore power supply has 
decreased substantially in recent years, 
becoming affordable, as a result of systems 
standardization and the availability of 
prefabricated offerings such as ShoreBoX 
from Schneider Electric, a pre-tested shore 
connection solution integrated in a shelter, 
designed to minimizes projects costs, risks 
and deadlines.

After the COP 21 climate conference 
agreement, the electrification of maritime 
transportation has never made more 
sense. Standardisation, regulations and 

manufacturers optimised offerings are 
paving the way for the adoption of already 
mature technologies such as shore side 
electricity. The time is now to implement 
them.

1) Sources: Eurostat renewable energy 
statistics , EUR-LEX Energy Roadmap 2050 
document 52011DC0885
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In an era of change, one of the dominant 
trends in today’s shipping industry is the 
growing importance of Liquefied Natural 
Gas (LNG) and its transportation from 
source to market. Not only is LNG playing 
an ever more influential role in the global 
energy industry and as a shipped and 
traded commodity, it has also emerged 
as an viable alternative fuel source 
for international shipping, prompting 
significant investment in LNG bunkering 
infrastructure and technological advances 
in LNG-powered vessels. But it is also 
placing new demands on providers of 
support services to the LNG shipping 
sectors, and highlighting the crucial role 
played by the ship agent in meeting the 
needs of LNG carriers.  

CHANGE STIMULATING GROWTH
Long-term contracts continue to drive 
the market – they accounted for 69% of 
global LNG trade in 2014 – and they also 
advance the oil and natural gas production 
technology. Output continues to grow 
rapidly, with global demand for LNG 

expected to increase by more than 50% 
between now and 2030.

These global energy market trends are 
set to transform the maritime industry, 
with major investments to be ploughed 
into new LNG terminals and huge 
projected growth in exports expected in 
the coming years. Many countries are now 
starting to build up their infrastructure 
in recognition of the new opportunities 
and a growing LNG market will generate. 
Trades that once seemed uneconomic 
have become attractive, new players are 
entering the market, and existing players 
are expanding. 

SPECIALIST SKILLS
However, just as the handling and 
transportation of LNG requires specialist 
infrastructure and vessels, providers 
supporting the LNG fleet must also have the 
required expertise. When the production 
and consumption of LNG on a small scale 
was limited to a few countries and a relatively 
static pattern of trading and shipping activity, 
the expertise and infrastructure to support 

carriers was well-established within the 
relevant ports, but limited to those locations. 
Now, with the rapid expansion of LNG 
shipping, specialist expertise is in greater 
demand than ever across a wider network of 
ports and trade routes. 

Compliance with all the complex 
regulatory, technical and operational 
requirements takes specialist technical 
knowledge and training. The LNG trade 
has historically been dominated by large 
energy companies, but the recent upsurge 
in shale gas production has opened up the 
market to smaller companies. While these 
companies have identified the commercial 
opportunity to trade gas cargoes, they may 
not have the necessary LNG experience or 
support infrastructure. A growing number 
of smaller companies are entering the 
market without the network of port-based 
support enjoyed by larger players or the 
operational and commercial expertise 
needed to support port calls. 

All companies shipping gas cargoes 
require the right services to meet the 
needs of their vessels. 

DRIVING INNOVATION 
LNG SUPPORT SERVICES 

Christer Sjodoff, Group Vice President, 
GAC, Dubai, UAE
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RANGE OF SERVICES 
Liquefaction for LNG depends on the 
refrigeration of natural gas to cryogenic 
temperatures to enable it to be stored 
in heavily insulated tanks or moved 
overseas in special cryogenic tankers. 
However, there is a significant cost for 
the special processing and containment 
requirements to transport gas as LNG. 
It is imperative to work with providers 
of support services with detailed local 
knowledge and the ability to manage 
budgets by monitoring time-related port 
costs. 

Shippers also need assistance with 
other challenging requirements specific to 
the maritime LNG industry such as voyage 
management, cargo surveying and co-
ordination as well as immediate response 
in case of an emergency at sea.

LOCAL KNOWHOW AND TAILORED I.T.
The LNG industry requires multiple 
complex support systems. It’s a must to 
employ a ship agent who has mastered 
ship-shore compatibility, as they are able 
to confidently assess whether or not 
alternative trade routes will be compatible 
with the requirements of the vessel. 

In the past, some ships were specially 
built to ply a single trade lane throughout 
its lifespan of up to 25 years. Increasingly, 
that is no longer the case. That’s why 
it’s crucial to check port and terminal 
information for LNG ships for compatibility 
purposes. GAC recommends the use of 
bespoke IT applications to assist in this 
process by providing the latest global 
port news and time-sensitive voyage and 
operations information.

WORKING TOGETHER
The LNG sector is one of the most dynamic 
sectors of the global energy and shipping 
markets. The agent is a vital link in the 
LNG supply chain, ensuring that port calls 
by gas carriers are conducted safely and 
efficiently.  

Ship owners and operators should seek 
out agents to support their vessels with 
a global port network and in-house LNG 
expertise to provide a holistic full service 
solution. That’s why it’s important to 
work with agents that can use their local 
in-depth knowledge of LNG terminals to 
undertake an LNG compatibility study for 
required ports and manage ship-to-ship 
transfers. 

As the shipping industry continues to get 
to grips with the needs of the burgeoning 
LNG trade, an experienced ship agent will 
not only ensure that your cargoes are 
handled safely and profitably, but can also 
help to build greater trust and confidence 
in LNG operations.
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“There is a fear of the unknown with cyber 
threats. While physical security issues are 
well-known in terms of threats, vulnerabilities, 
and consequences, this is not the case for 
cybersecurity.” 

Winner of the BIC 2015 security award Stephan L. Caldwell in an exclusive Q&A, page 98
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WHY HAS CYBERSECURITY BECOME SO 
PROMINENT IN RECENT YEARS?
Cyber is at the top of maritime security 
agendas for a variety of reasons. First, some 
of the physical threats (terrorism and piracy) 
are in remission in hot spot regions (regions 
which I can address later in more detail). 
Second, cyber-attacks against governments 
and industry, ranging from malicious to 
serious, are occurring constantly. Third, 
there is a fear of the unknown with cyber 
threats. While physical security issues 
are well-known in terms of threats, 
vulnerabilities, and consequences, this is 
not the case for cybersecurity. Much of this 
information is still in the discovery stage. A 
couple of recent examples are just opening 
our eyes to these issues. In Antwerp, drug 
smugglers were able to hack into the 
terminal operating system to freely move 

their containers of contraband and then 
hide their tracks. In the Mediterranean, 
a researcher from the University of Texas 
demonstrated that the navigation system 
on a modern yacht could be spoofed to 
indicate it was in another area.

WHERE ARE WE ON CYBER STANDARDS AT 
PRESENT?
There has been progress toward cyber 
standards. In February, 2014, the US National 
Institute of Technology and Standards 
published an industry-agnostic Framework 
for Improving Critical Infrastructure 
Cybersecurity. In January, 2016, and more 
relevant to our discussion, BIMCO and 
other shipping organisations published 
a maritime-specific Guidelines on Cyber 
Security Onboard Ships. While these steps 
are progress, we do not yet have definitive 

cyber standards for industry; the type that 
get adopted by the International Standards 
Organization that could be verified by a third 
party auditor or inspector.

WHERE ARE WE ON CYBER INFORMATION 
SHARING?
There has been less progress toward 
information sharing—which is critical to 
determine the magnitude of problems 
and adequate solutions. Several barriers 
exist such as segmentation of the industry, 
concerns about proprietary information 
getting to competitors, concerns that 
sharing arrangements could be viewed as 
monopolistic, and that some information 
might be classified secret by governments. 
As noted earlier, there is some progress 
toward standards, and implementation of 
such standards facilitates awareness, but 
standards themselves do not necessarily 
lead to useful information sharing. By 
useful, I mean sharing specific threat and 
vulnerability information in time to warn 
others in industry so they can implement 
countermeasures.

MOVING TO PHYSICAL THREATS, WHAT 
REGIONS FACE THE HIGHEST RISK?
As just discussed, physical threats are down 
in terms of terrorist and pirate attacks on 
maritime targets in the Straits of Hormuz, 
Gulf of Aden, Gulf of Guinea, and Southeast 
Asia. Measures taken by international 
navies, regional authorities, and industry 
“best management practices” have had a 
significant impact reducing such incidents. 
But a June, 2015 NATO conference on 
maritime energy security highlighted the 
continuing instability in the Middle East 
and North Africa. Yemen—abutting the 
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Gulf of Aden, the Bab el Mandeb, and just 
across from Somalia—is in a civil war where 
regional nations are using naval blockades. 
Libya is also in a civil war with fighting 
around its eastern maritime oil terminals. 
With the sudden growth of the Islamic State 
in Syria and Iraq, coalition countries have 
attacked the oil shipments that provide it 
with resources. But the Islamic State is not 
likely to miss the fact that coalition countries 
are also dependent on oil shipments, which 
are largely transported via port terminals 
and vessels through various choke points 
in the Persian Gulf, Red Sea, and Eastern 
Mediterranean. Moving on to cruise ship 
ports, recent terrorist attacks at tourist sites 
in Tunisia and Turkey, while not targeting 
maritime terminals or vessels, have already 
led to cruise lines pulling out of ports-of-
call in these countries to better protect and 
maintain their customers.

WHAT IS THE STATUS OF THE US 100% 
SCANNING LAW?
The US law that requires the scanning of 
all containers bound for the states is still 
on the books. The law was passed in 2007 
in a political move whereby the Democrats 
in Congress were trying to demonstrate 
that they were tougher on security issues 
than the Republican president. It required 
that, by 2012, all inbound containers be 

scanned with both x-ray imaging and 
radiation detection technologies before 
being loaded onto vessels for the US. Both 
the US Customs and Border Protection 
agency, and industry saw it as impractical 
and as a departure from the prevailing 
risk management approach embraced 
by previous congresses and legislation. 
The agency, after testing the concept in 
several pilot ports, chose to enact a waiver 
in the legislation that allowed a two year 
extension of the requirement under certain 
conditions, and it might renew that waiver 
every two years, ad infinitum. One of the 
conditions for allowing the extension was if 
the requisite technology was not available. 
So in theory, new technology could allow 
100% scanning consistent with the realities 
of port operations, but no one expects that 
the current impasse will be broken anytime 
soon.

HOW CAN SH IPP ING  AND  PORTS 
COLLABORATE ON SECURITY ISSUES?
It’s important that we use existing 
collaborative mechanisms related to 
security and don’t try to “re-invent the 
wheel.” In the wake of the 9/11 terrorist 
attacks, several information sharing forums 
were established. In the US, there are both 
national and port-level maritime security 
advisory committees, as well as other 

government and/or industry mechanisms. 
At the international level, the International 
Maritime Organization adopted the 
International Ship and Port Facility 
Security Code—which facilitates industry 
collaboration (among other things). The 
fortuitous lack of physical attacks on US 
maritime infrastructure has thankfully left 
these US advisory and planning bodies 
without actual incidents to coordinate. 
But they can also be useful collaboration 
mechanisms for cyber security. Through 
their regular planning and exercise work, 
they also assure a “surge capacity” to 
coordinate the response to a major 
incident, be it physical or cyber.

IN CLOSING, CONGRATULATIONS ON 
WINNING THE 2015 BIC AWARD.
Thank you. Since 1933, the Bureau 
International des Containers (BIC) has 
been a key player promoting the use 
of cargo containers for intermodal 
transportation that is safe, secure, and 
resilient. So receiving their annual award 
is quite an honour, and I look forward 
to the ceremony in March in Norfolk 
(Virginia, USA). I’d like to thank those that 
supported my supply chain security work 
such as my former staff back at GAO, US 
federal agencies, and both national and 
international maritime industry experts.
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A big-ship small-ship debate – scoring the 
pros and cons of larger vessels – reignites 
every time a newly built vessel breaks the 
previous record. The financial implications, 
impact on the market and operational risks 
of operating a larger vessel are therefore 
well documented. However, this article 
looks at how increased size can affect a 
vessel’s security. 

CHARACTERISTICS
From a security perspective, there are 
several benefits to operating larger vessels. 
Higher freeboards and service speeds 
typically make large container vessels more 
difficult to board while underway, with 
pirates looking to target vessels that appear 
more easily accessible. 

Yet, security requirements also lead to 
other considerations for larger vessels. 
These larger vessels are often managed 
by crews of the same size as those in 
smaller vessels, while newly-built, more 
technologically advanced vessels can have 
even smaller crews. In securing the vessel, 
restricting access or providing a deterrent 
to potential boarders, the security 

requirements become greater. More razor 
wire along the decks, more distance for 
crews to travel to a citadel, larger areas 
for those on watch to cover and, in some 
cases, more security personnel required to 
adequately cover the ship itself.

PUTTING ALL YOUR EGGS IN ONE 
CONTAINER
The size of these vessels also means that 
only a handful of ports are able to service 
them. This can also act as a security 
benefit because the majority of these 
facilities are located in fairly low-risk 
security environments in regions such as 
East Asia (China and Japan), South-east 
Asia (Klang, Malaysia), the Gulf (Jebel Ali, 
UAE) and Europe (Hamburg, Germany 
and Southampton, UK). Many of these 
have seen significant investment to 
accommodate larger vessels, including 
improved container handling procedures 
and, as a result, improved security systems. 

However, the routes between these 
ports remain vulnerable. If transiting the 
popular Asia-Europe routes, most large 
vessels must pass through key maritime 

trade chokepoints such as the Singapore 
Strait, which in 2015 saw a surge in theft 
and robberies involving vessels underway. 
The routes between East Asia, the Middle 
East and Europe also pass through Somali 
pirate areas.

For a vessel operator relying on one large 
vessel, the business impact of delays, or 
losing or suffering significant damage to one 
large vessel, which may be the only large 
asset in the fleet, could be detrimental. The 
likelihood of an attack may be statistically 
lower than for an operator having four 
vessels on the same route. However, the 
potential business impact could be higher. 

Threat actors along the route from Asia 
to Europe range from unsophisticated 
pirate groups in South-east Asia, to 
organised crime off Somalia, to disgruntled 
port workers, political groups and militant 
networks in countries such as Yemen, Egypt 
and Libya. For example, the Suez Canal is 
well secured by the Egyptian military, but 
the threat of opportunistic attacks by local 
militant groups remains. This was seen in 
August 2013, when the container vessel 
COSCO Asia was fired on with a rocket-

SIZE AND SECURITY
DEFENDING THE SUPPLY CHAIN

Tim Hart and Sebastian Villyn, Senior Analysts, 
Control Risks, London, UK  
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propelled grenade (RPG) by a local militant 
group, the al-Furqan brigades. 

The impact on the COSCO Asia and 
shipping through the canal was limited, 
and few militant groups globally are 
assessed to have the capability to carry out 
sophisticated attacks on commercial vessels 
in key chokepoints and offshore. However, 
the threat of opportunistic, unsophisticated 
attacks will persist along routes large vessels 
frequent. 

When more serious threats emerge, 
the impact on large vessels can be more 
significant. Take Somali pirate groups. 
Between 2008 and 2012, these groups 
expanded their range across the Indian 
Ocean, targeting a range of vessel types, 
from vehicle carriers to yachts, container 
vessels and very large crude carriers. A 
hijack of a vessel could lead to a traumatic 
experience for crew members, while the 
vessel would be held off the Somali coast for 
a period of months, sometimes years, until a 
ransom was paid. Throughout this time, the 
operator, while dealing with its personnel 
held hostage and assets detained, would 
have to continue to service its business 
commitments. With larger vessels, this can 
mean supplementing two or three smaller 
vessels to cover the size requirements. 

SUPPLY CHAIN DISRUPTION 
One of the most pressing issues facing large 
vessels operating globally is that other 
parts of the supply chain, including port 
services, onshore infrastructure and canals, 
have yet to catch up to the increasing size 
of such vessels. Larger container vessels 
may, in theory, be more efficient for 
shippers, but with fewer available ports of 
call the impact of disruption, either through 
congestion in ports or as a result of a port 
being temporarily inaccessible, increases. 
Whereas vessels may divert to other ports, 
it is here that larger container vessels are 
particularly vulnerable as there may not 
be many alternative ports that can service 
them nearby, or even in that country. 
During localised or widespread protests, 
issues of port capacity can be exacerbated.

Short-notice protests were seen in ports 
in North and South America in 2014 and 
2015, though not specifically targeting 
larger vessels. In Brazil, attempts by fishing 
groups and labour unions to block ports 
led to significant delays for container and 
cruise ships. Labour disputes can become 
prolonged. One of the most disruptive 
protests was seen off the US West Coast in 
2015 between members of the International 
Longshoremen and Warehouse Union and 
the Pacific Maritime Association in ports 
such as Los Angeles and Long Beach, and 
led to major shifts in trading patterns along 
the routes. Other protests involve direct 
action groups. In 2014, following the Israeli 

military campaign in Gaza, a co-ordinated 
protest campaign by US Palestinian 
solidarity activists under the ‘Block the Boat’ 
campaign blocked Israeli-owned vessels of 
a specific operator calling at a number of 
ports, including Oakland and Tacoma. While 
the protests focused on a specific vessel 
operator, there was an impact on other 
vessels calling at these ports. 

MORE ON BOARD
Other operational risks may be more 
pressing for large ships than for operators 
of small vessels. Large ships do not 
necessarily equate to more crew members. 
This can be an issue during port calls, where 
vessel access needs to be controlled to 
prevent the presence of stowaways or the 
concealment of illegal substances smuggled 
onboard. Port security will always remain 
a concern, and not just the effectiveness 
of physical security measures, but also 
whether third parties and their security and 
cargo checking systems can be trusted and 
relied on. In operations where due diligence 
is not carried out on third parties, operators 
expose themselves to legal and reputational 
risks, such as fraud or smuggling.

Regardless of their size, vessels carrying 
controversial cargo could be targeted by 
direct action groups, as the container 
vessel Eilbek in July, 2013 experienced in 
Hamburg, Germany. The vessel, which was 
carrying a container of whale meat from 
Iceland to Japan via Germany, was met by 
activists in small boats, who escorted the 
vessel to the port, where they prevented 
the vessel from departing. As a result of 
the action, the shipment was cancelled and 
the whale meat container was removed, 
leading to disruption of service. In recent 
years, some carriers have banned certain 
controversial products – including shark 
products – from being transported on their 
vessels to avoid such incidents. 

ATTRACTIVENESS
Larger vessels also often present attractive 
targets for assailant groups. While most 
pirate attacks around the world remain 
largely opportunistic, a terrorist group 
would seek to cause the maximum 
devastation possible. It is here that the 
cruise industry, with ever increasing vessel 
sizes, would be a concern. 

That said, the capability of most groups 
to target vessels underway, particularly so 
far offshore, remains limited. In addition, 
understanding this risk, the cruise sector 
is one that takes a much more stringent 
approach to security than most. Building 
on security advice, port calls are often 
changed even for pre-scheduled cruises, 
should the security situation warrant it. 
However the vulnerability of larger groups 
of passengers during excursions onshore 

will remain a key threat in an ever-
changing geopolitical environment. 

IMPACT
So, a consistent theme is beginning to appear. 
Larger vessels may not necessarily be more 
exposed to specific security threats, but they 
exhibit vulnerabilities due to their size. While 
pirates are more likely to board smaller 
vessels, larger vessels are also targeted. 
Similarly, in terrorist attacks, while such 
vessels could be more attractive because 
of their size and potential for damage, all 
vessels remain potential targets. Yet it is the 
impact to operations of an incident where 
there are more significant implications.

Overall, operators may decide that larger 
vessels add value to their business. They 
may be more energy efficient and less likely 
to be the target of financially motivated 
pirate groups. But, by relying on a few large 
vessels, fewer alternatives can fill the space 
if and when an incident does occur – if the 
largest vessel becomes incapacitated, if 
it experiences restrictions to freedom of 
navigation or is required to re-route. With 
fewer large ports to accommodate these 
vessels, this has further implications when 
a facility suffers major disruption. 

While maritime threats may not be as 
much of a consideration, when looking at 
business continuity or resilience following 
an incident, size really does matter.
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PROTECTING SHIPS   
THE THREAT OF HACKERS
Adrian Venables, Cybersecurity Practitioner,
Royal Naval Reservist and PhD Researcher, Lancaster University, UK

The danger of cyber-attack on computers 
and networks has been recognised as a 
Tier 1 threat by the UK government in 
its 2010 National Security Strategy. As if 
to emphasise this risk, there are regular 
reports in the media of company networks 
being compromised and data stolen by 
criminals with a range of motivations 
including financial, ideological or just for 
the technical challenge. Despite this danger, 
there is an increasing trend to integrate 
previously separate systems into single 
networks, which are then connected to the 
Internet, and this extends to the maritime 
environment. Although there are clear 
advantages to this policy, networked ships 
have unique security challenges, which are 
explained in this article with methods to 
mitigate for them.

WHY SHIPS ARE NETWORKED
The practice of automating the control and 
management of ship systems is becoming 
increasingly common. Commercial 
providers are offering Integrated Platform 
Management Systems (IPMS) that oversee 
all aspects of a vessel’s propulsion plant and 

systems, whilst interfacing with navigation 
and communication suites on a single 
network. This provides a remote monitoring 
and control capability that reduces the 
number of personnel needed onboard to 
check systems in situ and enables the rapid 
detection and response to maintenance 
issues as they occur. Suppliers of IPMS 
reduce risk and cost by relying on well-
established technologies such as operating 
systems and networking components 
that would be familiar in a home or office 
environment. Reliability is ensured by 
incorporating proven commercial off the 
shelf (COTS) products that have been used 
in a range of environments and designed 
using open architectures and industry 
standard protocols. This enables systems 
to be easily configured, reconfigured and 
upgraded with a range of software packages 
to suit the individual needs of the customer.

IPMS VULNERABILITIES
It is unfortunate that although using 
commonly available components and 
software that are proven and reliable 
provides reassurance that a system will work, 

it also presents a range of vulnerabilities 
that may be exploited by those of malicious 
intent or through negligent action. Software 
that is in widespread use is also the most 
frequent to be targeted by criminals as 
their efforts in understanding and learning 
how to alter the computer code will be 
rewarded by it being able to be reused 
effectively against a broad range of targets. 
An appreciation of what type of technology 
is used in ships and then being able to easily 
acquire copies to work on will also make a 
criminal’s task easier. Similarly, systems that 
are intended to be upgraded are designed 
to be easily accessible, which further 
increases their vulnerability to malicious 
interference. There are a range of methods 
available by which a ship’s system integrity 
can be compromised, either intentionally 
or by accident. The direct connection 
to the network by an infected laptop or 
USB stick may be the easiest method, but 
wireless networks or remote access logins 
via an Internet connection may also be a 
convenient means to access the system, 
with some hackers specifically seeking such 
systems to attack. A vessel in port with a 
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network that is unencrypted or protected 
by a weak password would present an 
attractive and easily accessible target. The 
use of multifunctional control terminals also 
presents another system weakness as once 
compromised, they could provide access 
to the entire network and its subsystems. 
Even if there is a suspicion that a network 
onboard has been successfully infiltrated, 
there may well be a natural reticence to 
attempt to investigate it. This may be due 
to it still appearing to work and the ship 
having a tight schedule to maintain or if 
the engineers do not regard themselves 
as technically competent to identify and 
resolve an issue with a complex networked 
computer system. In this case, prevention 
is better than cure and many of the 
potential threats can be mitigated by having 
an individual clearly identified as being 
responsible for ensuring that the systems 
are up to date and protected against known 
threats. Home users will be familiar with 
their computers either automatically or 
requesting an update to their antivirus 
or system software. The former seeks to 
counter the latest efforts by the writers of 
malicious software, known as ‘malware’, to 
compromise their networks and the latter 
to patch potential security issues with the 
operating systems and software applications 
that they have installed.

ACTING ON THE DANGER
Over the lifecycle of a piece of software, 
vulnerabilities and exploits will almost 
certainly be discovered. These may be the 
result of initial coding errors – programmers 
are only human - or compatibility issues 
that arise when different components of 
a larger system interact or are updated. 
Software developers are aware of this issue 
and actively seek to update their products 
in response to their own testing regime 
or from reports from customers. Updates 
are then issued either at regular intervals, 
or, if it becomes apparent that a particular 
vulnerability is being actively exploited, at 
short notice. In addition, hackers and other 
malicious parties will also seek to find flaws 
in software design and system configuration. 
They have the advantage in knowing what 
updates the developers have released and 
then reverse engineer them to identify 
which vulnerabilities they are designed 
to mitigate. Malware is then developed to 
exploit these issues in the machines of users 
that have not yet updated their systems. The 
weaknesses in software that are discovered 
and then used against a system before it can 
be formally addressed by their developers 
are termed ‘zero day vulnerabilities’ and are 
very valuable within the hacker community 
with significant ones being sold for large 
sums in underground forums. It is therefore 
very dangerous to use software that is no 

longer supported by its developer, because 
as updates will no longer be issued, hackers 
will know that the issues that they discover 
will not be addressed and that any system 
still using it will remain susceptible to attack. 
A system that is not updated or is used after 
it is no longer supported becomes more 
vulnerable over time. In order to reduce 
the risk of compromise, it should be the 
intention of all responsible computer users 
to update their software as soon as possible 
after a patch is released and to stop using it 
when it expires. It should be noted though 
that patching will not eliminate the threat of 
zero day vulnerabilities, but this danger can 
be reduced through the use of procedural 
measures.

BEST PRACTICE
In order to reduce the risk of malware to 
IPMS, anti-virus software should be installed 
and a procedure put in place to update it 
and other system applications whenever 
possible. This could be via satellite link, 
connection to shore-based infrastructure 
when alongside or even via mobile telephony 
when in coastal waters, whilst ensuring that 
when connected to the Internet a computer 
firewall is in place to deter unauthorised 
access attempts. USB ports on IPMS 
terminals should be disabled unless used 
to load official updates to prevent their use 
as a means for malware or unauthorised 
programs to be installed, which may lead to 
software conflicts and system configuration 
issues. Unauthorised access to the IPMS 
should be prevented by ensuring that each 
user has a unique and long password based 
on the limitations of the system in use, but 
ideally comprising upper and lower case 
letters, special characters and numbers for 
all account logins and wireless networks. 
It is important that a member of the ship’s 
company is identified as responsible for the 
management and updating of the IPMS and 
is trained to recognise unusual behaviour, 
as well as be able to conduct remedial 
recovery action. Finally, a schedule should 
be put in place for an information security 

professional to conduct regular system 
audits and run cyber threat training sessions 
for the ship’s company.

CONCLUSION
The introduction of IPMS can provide a cost 
effective means to automate the monitoring 
and control of ship systems by using readily 
available and proven technology. Such 
technology does however introduce new 
risks to a vessel’s operational efficiency, 
which must be considered and accounted 
for as part of routine operations. An 
understanding of these new threats and 
the implementation of a culture of security 
awareness, both technical and procedural, 
can reduce the level of risk and ensure that 
system availability be assured.

ABOUT THE AUTHOR

Adrian Venables CEng CISSP is a PhD student 
in Politics, Philosophy and Religious Studies 
studying the relationship between the 
maritime and cyber environments and is 
a Research Associate at Security Lancaster. 
A former regular and now reservist Royal 
Naval Communications Officer, he is a self-
employed cyber security consultant.

ABOUT THE ORGANISATION 

Security Lancaster delivers research that 
innovates and creatively challenges the 
way that individuals, organisations and 
societies secure and protect themselves. 
This is achieved through engagement and 
collaboration with companies from a range 
of sectors and governments to provide the 
very best use-inspired and pure research 
alongside cutting edge education. 

ENQUIRIES 

a.venables2@lancaster.ac.uk

EDITION 69: FEBRUARY 2016   105 



EDITION 69 - FEBRUARY 2016

THE BIOGRAPHY OF A CONTAINER
A GLOBAL JOURNEY

LOGISTICS 4.0
THE DAWN OF AUTOMATION

MEGA-SHIPS
ACHIEVING EFFICIENCY

The Mega-Ship Issue
Featuring Maersk, CMA CGM and Hapag-Lloyd 
The View from the Carriers

LNG: FUEL 
OF THE FUTURE 

EXPLORED 

THE CONTAINER 
WEIGHING DEBATE 

EXPLAINED

TERMINAL AUTOMATION 
& TRAINING 

THE C-LEVEL NETWORKING CONFERENCE
JUNE, 2016

THE BIOGRAPHY OF A CONTAINER
A GLOBAL JOURNEY

LOGISTICS 4.0
THE DAWN OF AUTOMATION

MEGA-SHIPS
ACHIEVING EFFICIENCY

The Mega-Ship Issue
Featuring Maersk, CMA CGM and Hapag-Lloyd 
The View from the Carriers

LNG: FUEL
OF THE FUTURE 

EXPLORED 

THE CONTAINER 
WEIGHING DEBATE 

EXPLAINED

TERMINAL AUTOMATION 
& TRAINING 

THE C-LEVEL NETWORKING CONFERENCE
JUNE, 2016

TO FIND OUT MORE, CONTACT PORT TECHNOLOGY
+44 (0) 20 7871 0123 OR EMAIL INFO@PORTTECHNOLOGY.ORG

THE WORLD’S LEADING TECHNICAL PORTAL FOR PORTS & TERMINALS

VISIT PORT TECHNOLOGY ONLINE AT
WWW.PORTTECHNOLOGY.ORG

ACCESS PREMIUM CONTENT IN A WAY THAT SUITS YOU!

Subscribe
to Daily or Weekly Newsletters

Join us
on Twitter, LinkedIn & Facebook

Website updated with 
8-10 top news stories every day

1,500+
technical papers 
archived online

TRACK, TRACE & DELIVER



“Traditionally the shipping markets have always been 
cyclical – boom followed by bust. The bulk market 
is characterised by many small ship-owners, who 
traditionally order a new build ship against a firm long-
term charter.” 

Captain Yusuf Soomru of TMC Marine Consultants, page 108

DRY BULK AND SPECIALIST 
CARGO HANDLING



The barometer on the state of health of 
the dry bulk market is usually reflected in 
the performance of the Baltic Dry Index 
(BDI), which is based on a composite of 
the Capesize, Panamax, Handy-size and 
Supramax indices. The outlook, based 
on its past performance, is bleak at the 
moment.

THE STATE OF THE BULK MARKET
Bulk carriers are known to be the work 
horses of the maritime world, carrying 
large quantities of raw goods like iron ore, 
coal and grain, which are the fundamental 
ingredients of finished products. With 
the expansion of the Chinese economy 
in the early part of the last decade, 
running at +10% or more and becoming 
the “workshop of the world”, the demand 
for such type of vessels was high with 
seemingly no end in sight. Driven by 
this demand, investors and ship-owners 
rushed to place orders for new buildings. 
The BDI reached record heights (almost 
12,000) in 2008 and plunged dramatically 
after the Lehman Brothers bank failure 
which led to the global recession. 

However, these new ships, ordered 
years in advance, hit the water during 
the post-crisis slump that was already 
weighing heavily on demand for ships, 
which pushed charter rates lower still. 
Just as scrapping and a slimming of the 
order book was eroding the oversupply 
of ships, an uptick in Chinese imports in 
2013 prompted another rush of orders. 
Even though the world economy has 
rebounded, the BDI has remained very 
much below 2,000 since 2012. 

The depressed state of the bulk market 
today is more a result of the overall 
supply of ships than a statement on the 
world economy. Ship-owners gambled 
that China’s appetite for coal would keep 
growing, but the country’s policy of weaning 
itself off dirty energy, and a levelling-off 
of steel production has contributed to a 
decline in imports, leaving another glut 
of new vessels and rock-bottom rates for 
their owners. China’s annual growth which 
was 9.5% in 2011 fell to 7.3% in 2014, and 
recently the third quarter figures for 2015 
suggest that the growth was only 6.9%. 
Some commentators suggest 4% is a more 

accurate figure of Chinese growth.
The Baltic Dry Index has fallen about 40% 

since the start of November, 2015 and has 
fallen further since the start of the New 
Year. The latest figures indicate that spot 
market rates for cape-size bulk carriers 
continue to slide and now stand at only 
US$3,118 per day (as of late January, 2016).

COPING WITH CAPACITY
Some ports and terminals have struggled 
to cope with the phenomenal growth in the 
transportation of bulk commodities since 
the early part of last decade. The boom 
in the bulk trades has seen larger vessels 
being accepted alongside terminals, 
sometimes in excess of the design criteria 
raising questions of their suitability and 
safety. In legal terms a “safe port” provides 
an adequate and safe infrastructure for 
bulk carriers so that they can safely arrive, 
load and depart from the terminal and the 
port. For example: providing a safe access 
channel to take into account the deeper 
drafted vessels using the port, and berths/
terminals that allow large bulk carriers to 
be safely moored alongside using suitable-

DRY BULK SHIPPING 
NAVIGATING A TURBULENT MARKET
Captain Yusuf Soomro, Marine Consultant, 
TMC (Marine Consultants) Ltd., London, UK
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sized tugs. These are some of the basic 
requirements of a “safe port”. 

Giant ore carriers capable of carrying 
over 400,000 tonnes of iron ore have been 
developed in the form of the “Valemax” 
project of mining giant Vale of Brazil. This 
novel design of a Very Large Ore Carrier 
(VLOC) was designed to transport iron 
ore in vast quantities between Brazil and 
China. However, China imposed a ban 
which lasted 3 years from 2011, on these 

giants entering Chinese ports. These very 
large vessels have pushed the boundaries 
in terms of ship design as well as port 
infrastructure. Alternative discharge ports 
had to be found in locations such as the 
Philippines, Oman and South Africa, to act 
as transfer and storage facilities. Dredging 
of deeper channels for access to these 
ports, longer berths, faster loading times 
and larger manoeuvring areas for these 
mammoth vessels are all considerations 

which have rather lagged behind the 
introduction of the VLOC.

Given the difficulties encountered by 
the Valemax project, it seems unlikely 
that we will see similar or larger-sized bulk 
carrier fleets being built any time soon.

PRESSURES FOR BULK CARRIERS
Freight and or charter rates have been 
consistently falling in 2015 for all types 
of bulk carriers with the Capesize market 
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hit harder than the others. Of course, the 
decrease in income is not proportional 
to the operating costs ship-owners face 
because, whether the vessel is employed 
or not, the owners still have to foot the 
fixed daily operating costs. Indeed, it is 
reported that insurance costs on Capesize 
bulk carriers is set to increase by about 
6%. This puts a lot of pressure on the 
owners when they may be unable to meet 
mortgage repayments and the reports on 
the number of defaulted cases is on the 
rise.  

Unfortunately, with the supply of 
available vessels in excess of demand, 
competition is fierce when fixing a suitable 
vessel and it is usually the operator with 
the lowest offer who is successful in getting 
the business. Supply of new buildings 
continues to outstrip demand for cargoes 
and in order to achieve equilibrium in 
the market, demolition of older vessels is 
required. However, the large number of 
new builds has not yet been matched by 
the number of demolitions.

As an ex-Master myself I cannot allow this 
section to pass without mention about the 
risks of liquefaction of some bulk cargoes 
during transport. With a booming world 
economy, the demand for raw materials 
increased and minerals or mineral waste 
that was once not considered valuable 
suddenly became desirable overnight due 
to improvement in extraction techniques. 
However, although the demand was high, 
these cargoes brought along problems 
because the by-products (e.g. Zinc Oxide 
and Nickel ore) largely consisted of a high 
moisture content, making them prone 
to liquefaction when transported. This 
liquefaction problem has contributed 
to the loss of several vessels and 
unfortunately the lives of several hundred 
seafarers. Pressures remain on ships and 
shipmasters to carry these cargoes, often 
loaded in third world countries with the 
minimum of safeguards and somewhat 
dubious moisture content analyses.

PORT CARRIER COLLABORATION 
There are a number of things that the dry 
bulk market stakeholders can collaborate 
on to improve a depressed market, but 
that usually involves spending money. For 
instance, shippers and terminals can look 
into ways of improving the infrastructure. 
Whereas Australia and Brazil, the two 
largest exporters of Iron Ore developed 
modern facilities years ago, there are many 
places in Indonesia and India where cargo 
is still loaded from barges. Improving the 
approaches into the port and providing 
adequate facilities for a vessel to safely 
lay alongside and load or discharge would 
encourage ship-owners/ operators to 
send vessels to ports where they may 

have had earlier reservations. Of course, 
improving infrastructure sits side by side 
with increased productivity. This in turn 
reduces the time a vessel spends in port 
and thereby reduces any port congestion. 

It is estimated that the shipping sector 
is responsible for about 4% of the global 
greenhouse emissions. With the push 
to bring down these global targets, the 
industry can look into ways and means of 
reducing these emissions by bringing in 
more efficient engines and also look into 
ways of reducing the carbon footprint 
when bulk commodities is transported 
from the mines to the terminals. 

Much more rigorous procedures for 
cargoes prone to liquefaction should be 
implemented at load ports. Simple points 
such as providing covered storage for cargo 
piles in the port would hugely benefit the 
maritime community and potentially save 
many lives. Better (and more honest) 
methods of moisture content analyses are 
badly required to give ships crews the best 
information available prior to departure 
from port.

THE FUTURE FOR BULK 
At the time of writing this article, the 
indices on various stock markets are 
falling along with the BDI and spot rates 
of bulk carriers. The situation as one sees 
it appears to be unflinchingly bleak. The 
current fleet size of bulk carriers is in excess 
of demand for cargoes and transporting 
raw materials between various continents 
appears to be the cheapest since the BDI 
was launched in 1985. The improvement 
in the market is closely linked with supply 
and demand, and unless there is a move 
towards equilibrium, the market may 
remain flat. 

However there are several points 
which may give bulk ship-owners at least 
a glimmer of hope in 2016. One stimulus 
for the world economy may lie with Russia, 
currently facing trade sanctions but this 
situation could improve in 2016. Sanctions 
in Iran have now been lifted and when 
Iran starts to invest in its manufacturing 
and infrastructure development, this 
will provide additional demand for bulk 
carriers of all sizes. 

The one economic giant that the 
bulk industry has been banking on for 
many years, India, did not replicate the 
development of its port infrastructure 
and coastal facilities the way China did 
in the early 2000’s, as red tape hindered 
most of the manufacturing projects. 
However there are now signs that India 
is getting serious about infrastructure 
improvements and manufacturing, which 
could increase demand significantly, 
particularly in the smaller handy-size and 
Panamax size vessels. 

Finally with a new trade deal ready to 
be signed between the US and East Asia 
which will reduce tariffs on foodstuffs, 
such as grain and rice, down to near-zero, 
bulk owners are rubbing their hands about 
the potential positive impact of the deal, 
once it is signed. Significant numbers of 
cargoes are expected to be exported from 
Canada and the US to China, Korea, Japan 
and SE Asian countries.  

CONCLUSION
Traditionally the shipping markets have 
always been cyclical – boom followed by 
bust. The bulk market is characterised by 
many small ship-owners, who traditionally 
order a new build ship against a firm 
long-term charter. However ship-owners 
have been supplemented in the last 10 
years by an influx of hedge funds and 
private equity houses to the market 
which see bulk shipping as a financial tool 
worth speculating on, rather than long 
term investment. If the positive points 
mentioned above come to pass, then 2016 
may well turn out not to be as catastrophic 
as the BDI currently suggests. However, if 
owners or investment houses do start to 
make money again they should remember 
the next time they are offered a cheap loan 
by a friendly bank and tempted to order a 
speculative new build, just say no. 
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The dry bulk market is grappling to survive 
in absence of demand. Trade of the major 
commodities, coal and iron ore, have 
almost become stagnant. Result: the big 
vessels (which largely carry the major 
commodities) are suffering the most. 
However, dry bulk trade shifts comfortably 
from bigger segments (say, Capesize) to 
smaller ones (say, Panamax) rather easily 
and vice versa in case of a shift from 
smaller vessel to bigger, except for some 
cases like, ports  and canal restrictions. So, 
with an overcapacity of more than 30%, 
the entire dry bulk market is living through 
some of the worst times in its history. 
Much in line with Drewry’s presumptions, 
the Baltic Dry Index also kept falling, 
marking a new low every other day. It’s 
also probably one of the toughest times 
for dry bulk shipping companies as many 
have filed for bankruptcies over the past 
two years, and with no signs of recovery 
in sight, many more could follow the suit. 

Many vessels are being fixed at far 
below their operating costs largely 
because owners are finding it difficult to 
lay up their vessels for long, but since they 
need to answer to their investors, they are 
fixing vessels at even lower rates, thereby 
making the oversupply situation look 
worse. 

A detailed analysis could be found in 
Drewry’s quarterly publication on Dry Bulk 
“Dry Bulk Forecaster”

SCRAPPING AND SHIPPING POOLS 
The low market has prompted many 
owners to scrap younger vessels. The 
average age of demolition for Capesize 
vessels has fallen down to 21 years in 
2015, and a worse year for dry bulk could 
see far younger vessels getting scrapped. 
However, the enormity of oversupply 
will require some demanding and drastic 
structural measures to bring the market 
to a “normal” level. The market largely 

requires Capesize owners to get rid of their 
12 year and older vessels until the market 
recovers to cut down the oversupply.  

An analysis of the dry bulk market 
could only provide with some supply-
side corrections. Some owners have tried 
coming together to make shipping pools, 
but the scarcity of demand is so severe 
that these pools have not worked so far. 
There could be an option where owners 
decide to demolish half of their 12 year 
or older Capesize vessels immediately; or 
when owners decide to demolish all of 
their 12 year or older Capesize vessels, 
these options are explained in the three 
charts below. 

When the average demolition age for 
a Capesize vessel is brought down from 
21 years as in 2015 to 18 years in 2016 
and so on after, the oversupply would 
further increase in 2016 making things 
worse for the dry bulk market. However, 
when the owners come together to 

HUGE 
OVERCAPACITY
IN ABSENCE OF DEMAND
Rahul Sharan, Lead Research Analyst, 
Drewry, New Delhi, India 
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dispose half of their 12 year old Capesize 
vessels, the market might start recovering 
from 2017 and in the second case, when 
all the owners decide to demolish all 
their Capesize vessels 12 years or older, 
the market might start recovering with 
immediate effect.   

THE CONTEMPORARY MARKET 
In this tumultuous dry bulk market, 
owners with higher costs are suffering the 
most. Assuming that all the new vessels 
will have their debts paid before 10 years 
and the second-hand vessels older than 15 
years will not get any finance for vessels; 
owners with 15 years or older vessels will 
be debt free and more likely to survive in 
the present market (please note: this is 
just an assumption for this analysis).

The chart below shows that about 4% 
of the total dry bulk vessels are with the 
owners who have only old vessels (15 
years or older) and they would be the 
ones feeling the pinch of the market, the 
least. Then the second category, where 
52% of the total dry bulk vessels are with 
owners who have both old as well as new 
vessels and they might be at an advantage 
compared to the remaining 44% who only 
own new vessels. Owners of these 44% 
of vessels could be at a higher risk since 
their vessel operating cost is more as 
they are still paying the debt part of the 
capital expenditure along with the usual 
operating expenses.

Meanwhile, scrap prices have gone 
down substantially as steel prices have 
also been declining along with other 
commodity prices. Low steel prices 
could have made ship scrapping far less 
attractive, but scrapping also largely 
depends on the age of the vessels and the 
freight market. As the market worsens, 
more and more younger vessels are 
heading for demolition yards globally. 
Similarly, second-hand values also depend 
on the freight market. On comparing the 
second-hand value of a typical 15 year old 
Capesize vessel with its demolition value, 
it is found out that demolition values are 
far higher than historical second-hand 
values – at present. This makes room for 
more scrapping, making it appear more 
attractive.

CHINESE INFLUENCE
China is no longer as meaty for the 
dry bulk trade as it used to be, cueing 
the shipping world to look for new 
destinations for commodity demand of a 
similar magnitude, which at the moment 
looks very unlikely. Smaller countries such 
as Vietnam could support the trade to 
some extent while India could become a 
major hub in the long term. 

India has been a major exporter of iron 

ore, but with a rapid increase in domestic 
demand, it is likely to import iron ore (it 
has already increased imports, though in 
smaller quantity) in high volumes. 

If India is to replace China, it will also 
need to increase its overall exports. One 
of the reasons for India’s laggard export 
growth, along with its own production 
limitations so far, has been a strong 
exchange rate. Even though a normal 
nominal exchange rate graph would show 
a sharp depreciation in India’s exchange 
rate, the reality is that it has not helped. 

It has not helped because of two 
main reasons – firstly, its competitors’ 

exchange rates (barring China) have 
also depreciated and depreciated more 
than India’s. So, it is actually the US 
currency, which is appreciating against 
major currencies globally (this could be 
the cheap oil effect). Secondly, there has 
been high inflation in India, negating any 
impact of a lower exchange rate. 

Meanwhile, the current scenario is 
that Indian ports are likely to suffer from 
overcapacity after a certain point, when 
India’s coal imports reach a threshold. 

SHIP OWNERS
So, it all boils down to supply driven 
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correction. Demand is unlikely to improve 
and there is nothing much we can do 
about it at the moment, although owners 
can take measures to control supply 
to improve the deteriorating market 
conditions. In 2016, it is expected that the 
dry bulk fleet would grow by 2.2%, which 
could be amongst the slowest growth 
in many years. If demand was robust, 
growth of less than 3% in the fleet over 
the next five years could have sent rates 
over the roof, but because of subdued 
demand, owners are left only with the 
option of supply-side corrections. If the 
market is to recover, deliveries must fall 
further over the next five years as it is in 
2016.

So, the owners cannot do anything in 
the short term. In the current scenario 
only a dramatic recovery in demand 
could put the market back on track. It 
is no longer just about the oversupply 
of tonnage. Any organic rationalisation 
of shipping supply will be too miniscule 
to rescue the dry bulk shipping market 
and put it on the path of recovery. The 
reality is that growth in shipping demand 
is waning faster than anticipated by 
anyone in the industry. Some of the 
factors that could revive the demand 
are a rolling back of China’s partial 
moratorium on coal imports, unabated 
growth of India’s coal demand, Japan 
postponing its plan to reinstate nuclear 
power plants, and importers seeing this 
as opportunity to inflate their inventory 
to take advantage of the prevailing low 
commodity price regime. Ironically, 
judging from all available intelligence at 
our disposal, chances of any of the above 
events happening in 2016 are as bleak as 
possibility of seeing craters on moon with 
naked eyes.

GLOOM LOOMS
Falling freight rates could make earnings 
worse in 2016 because demand has been 
shrinking in all the major economies. The 
previous year was already one of the 
worse years when the Baltic Dry Index fell 
to its lowest. However, the BDI has gone 
further down this year and the bottom is 
not visible in the short term. 1Q16 could 
be the worst quarter in the history of 
the dry bulk market, and even though 
vessels could start earning more by the 
second half of the year, we do not foresee 
profitable earnings any time soon. If 
owners start scrapping or laying up their 
younger vessels, as young as 12 years old, 
only then profitable earnings will become 
a reality in the medium term. 

A detailed analysis could be found in 
Drewry’s quarterly publication on Dry 
Bulk “Dry Bulk Forecaster” 
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“A new breed of ‘mega-ports’ not only needs to be able 
to attract and accommodate mega-ships, they also have 
to be able to deliver a swift and seamless service when 
these vessels arrive.” 

Captain Martin Phipps explains how to berth a mega-ship, page 116

VTS, NAVIGATION, 
MOORING AND BERTHING



Ultra Large Container Ships (ULCS) have 
become an increasingly familiar – and 
spectacular – sight around the UK’s coast as 
vessels continue to grow in size. When one 
of these mega-ships, the MSC Maya, made 
her maiden call at Southampton recently 
she became largest containership to visit 
the port so far at 19,224 TEU and 395.4 
metres in length.

Mega-ships now represent well over 
half of the business at the new US$158 
million SCT 5 berth operated by DP World 
at Associated British Port’s (ABP) Port of 
Southampton. Southampton is not alone 
as ports worldwide see the impact of the 
rapid acceleration in the number and size of 
mega-ships but it provides a good example 
of how best to handle the challenges and 
opportunities these super vessels bring.

INFRASTRUCTURE INVESTMENT
Economies of scale in such areas as fuel and 
crew may allow shipping lines to transport 
more cargo at less cost on mega-ships but 
that is only half of the equation. A new 
breed of ‘mega-ports’ not only need to be 
able to attract and accommodate mega-

ships, they also have to be able to deliver 
a swift and seamless service when these 
vessels arrive. 

The SCT 5 berth at Southampton, which 
opened in March 2014, is 500 metres 
long with a depth of 16 metres, and the 
potential for 17 metre draughts. It was 
purpose-built to handle the world’s largest 
ships, predominately from Asia and the Far 
East, such as the MSC Oscar class, among 
which includes the MSC Maya mentioned 
above, and Maersk’s Triple E-class vessels.

The terminal now welcomes at least 
one mega-ship of circa 400 metres and 
15.5 metres draught a week, as well as 
366 metre sized vessels on a near-daily 
basis; this works out at about 80 calls for 
400 metre ships and 300 calls of 366 metre 
vessels annually.

Four Liebherr super post panama cranes 
are capable of reaching across vessels 24 
containers wide, six super post panama 
cranes reach 22 containers wide and there 
are also five further quay cranes with less 
outreach. This capacity to extend across the 
largest ships provides future-proofing if the 
trend towards larger vessels continues.  

ABP’s spend on SCT 5 reflects its long-
term strategy of investment across its 
21 ports, which has also seen it develop 
$431 million state of the art bulk handling 
facilities on the Humber, where its port of 
Immingham is welcoming Capesize and 
Panamax vessels.  

The installation of continuous ship 
unloaders at Immingham allows discharge 
rates to increase from 11,000 tonnes per 
24 hours tonnes to almost 40,000 tonnes, 
significantly speeding up the turnaround 
of vast bulk carriers. ABP’s Humber 
International Terminal can handle draughts 
of 14 metres, lengths of 303 metres and 
beams of 45 metres. 

For ports that need to remain competitive 
in the mega-ships market, doing nothing is 
not an option with the potential for lost 
customers and stunted business growth.

COMMUNICATION IS KEY
Detailed preparation and regular 
communication between VTS and shipping 
agents, DP World, towage companies and 
shipping lines are key to a successful mega 
ship call. ABP Southampton, which provides 
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ABP Southampton

116   EDITION 69: FEBRUARY 2016 WWW.PORTTECHNOLOGY.ORG

VTS, NAVIGATION, MOORING AND BERTHING



... before it is even built

Enter your port ...

For more than 75 years MARIN has been 

serving the maritime industry with   

high-grade technology. The experience of our 

hydrodynamic research is incorporated in  

our nautical services, consultancy and training. 

MARIN’s nautical centre MSCN provides  

the following services: 

Nautical consultancy
- Port lay-out and channel design
- Manoeuvring strategies for complex operations
- Safety studies 

Training for professionals
- Ship and tug handling
- VTS training
- Pilotage and mooring master training

Maritime Research Institute Netherlands  |  T +31 317 493911  |  E info@marin.nl  |  I www. marin.nl    



the area’s VTS and pilotage services, liaises 
closely with the shipping agent a week 
in advance of a mega ship’s arrival before 
communicating with the ship as it exits the 
Suez Canal and nears port. 

VTS staff use the traffic planning 
communication system PAVIS as well as 
radar and the Automatic Ship Identity 
System to track vessels as they approach. 
From a pool of 45 pilots, 10 are on duty at 
any one time from their base at Gosport 
where two launches are based. Two pilots 
will join a mega-ship about four miles south 
of the port, just east of the Isle of Wight and 
will be on board for up to four hours on an 
inbound vessel.

TIDE IS HIGH
The trickiest challenge is to navigate the 
West Bramble Bank, which is just off Cowes 
and has two bends in a distinctive S shape. 
The water can become so shallow here that 
once a year, during low water spring tides, 
two local yachting clubs enjoy a 45-minute 
game of cricket on the exposed sandbar.

Among the greatest differences between 
handling mega and smaller ships at 
Southampton is the need for clear channel 
status. While some smaller ships can pass 
each other with more room for manoeuvre, 
VTS operate a strict one-way system for 
a mega-ship as nothing can pass until it 
reaches its berth. One of the advantages 
of Southampton is its 17 hours of rising 
tide every day, with its unique double high 
tide giving the port greater capacity and 
flexibility on tidal windows. 

BOXING CLEVER
A 19,000 TEU ship can require three tugs, if 
not four. The intense pressure created by a 
huge amount of varied cargo arriving at the 
same time – and the need for ever quicker 
turnarounds – can provide challenges for 
some ports, especially if other workflows 
are to be managed too. At DP World 
Southampton, the terminal can berth three 
mega-ships alongside at any one time, 
allowing its cranes to move seamlessly over 
to the next vessel without delay.

Flexibility of labour is also key to any 
operation and an efficient box exchange. 
Turnaround times at Southampton can 
range from 18 to 36 hours depending on 
the loads and the number of cranes used. 
Although DP World Southampton has a 
total of 570 staff directly employed it also 
relies on a third party contractor which 
can supply another 250 staff at busy times 
to ensure it can meet the ebb and flow of 
workloads in a cost effective way.

Shipping lines may see economies of 
scale in ever larger vessels but unless ports 
can provide services to match any savings 
will be lost if a ship is tied up alongside and 
not making money. A quicker turnaround 

will also allow a ship to travel more slowly 
and burn less fuel, if that is part of the line’s 
strategy.

Bigger ships and rail should go hand 
in hand. At Southampton, some 36% of 
container cargo is moved inland by rail on 
some 23 container trains a day. Customers 
who see trains as a more reliable option 
than road may prefer to use a port with 
strong rail links while operators will see the 
benefits of less congestion and a happier 
local community. Rail is the most economic 
on the longer distances, giving the port 
an advantage over other ports with lower 
percentages of rail traffic.

DREDGING
Dredging is an essential, if costly, pre-
requisite for any port trying to attract 
mega-ships. ABP invested in an extensive 
dredging programme to deepen and widen 
the main channel linking international 
shipping lanes to Southampton as the final 
piece of the jigsaw at SCT 5 with some five 
million cubic metres of material removed. 
This allows container vessels to depart the 
terminal at 15.5 metre draught, while the 
SCT 5 berth is dredged to 16 metres and 
can also be further deepened to 17 metres 
to meet future demand.  

FINAL THOUGHTS
Mega ships are here to stay. We may see 
a gradual increase in capacity over the 
coming years but vessel size will remain 
fairly stable amid global headwinds and 
new challenges. At one stage we saw very 
large tankers increase in size and then fall 
away again.  

Although more mega-ships are under 
construction and on order, lower bunker 
costs, overcapacity and consolidation may 
act as a drag on the trend towards even 
larger vessels, as will the infrastructure 
and capabilities of a port. In addition, 
the bigger a ship and cargo, potentially 

the longer it needs to remain in port. 
However, the push towards ever greater 
efficiency by shipping lines will continue to 
dictate the mega-ships market and drive 
development shore-side.
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According to the US Federal Maritime 
Commission, port congestion is global and 
reaching critical proportions. Larger ships, 
stronger economies, weather-related 
problems, labour uncertainty and overdue 
upgrades/expansions to port infrastructure 
have all combined to generate more port 
congestion than ever before. At many 
ports, congestion has become a persistent 
problem, with vessels frequently forced to 
wait at anchor for a berth. Meanwhile, ships 
maneuvering around anchored vessels 
increase the danger of collisions, and tidal 
currents and wave action make tightly 
packed ships in harbour areas vulnerable.

Terminal operators in the oil and gas 
industry provide one example of how the 
congestion problem can be tackled. They 
are using enterprise-class marine terminal 
optimisation solutions to significantly 
improve industrywide vessel traffic-
handling capabilities.

TACKLING CONGESTION
Many container terminals in the Los 
Angeles-San Diego area are reaching 

90% utilisation, a number considered to 
be beyond capacity and to assure more 
gridlock. The problem will only worsen, 
as larger vessels (of up to 14,000 TEU) 
contribute to increasing cargo volumes 
(up 4% over 2013) and longer load-unload 
times. Berth accessibility, yard and gate 
operations are stretched to their limits. 
Terminal operators need to accept this fact 
and address it. 

Terminal automation has generally 
been slow to arrive at ports, partly due 
to union reluctance to give up positions 
to new technology. However, early 
successes among terminal operators in 
the petrochemical supply chain have 
proven the merits of collaborative dock 
and other process automation tools for 
streamlining overall terminal operations, 
reducing costs, increasing visibility and 
enhancing business intelligence. These 
tools combine dock management, 
scheduling, reporting and analysis with 
an Automatic Identification System 
(AIS)-based vessel tracking service 
to give terminal operators and other 

stakeholders continuous visibility to dock. 
Integrated web-based platforms that 

can perform vessel tracking, management 
and have analytical tools are now available 
that are designed specifically to optimise 
the performance of marine terminals. 

Organisations that have implemented 
these type of tools to optimise key 
performance indicators (KPIs) throughout 
their marine tanker terminal operations 
are providing valuable insights into how 
today’s congestion challenges can be 
solved. 

OPTIMISING DOCK PERFORMANCE
To reduce congestion at their marine tanker 
terminals, operators are increasingly using 
dock idle time, rather than dock utilisation 
(occupied, vacant and outage) as a KPI to 
measure efficiency. Additionally, operators 
are monitoring and assessing this KPI 
using collaborative enterprise-class event 
logging tools and analytics, rather than 
paper-based logs.

Dock idle time is the period during 
which a tanker is alongside and not 

EASING CONGESTION
METHODS FOR HANDLING TRAFFIC

Robert Kessler, Director: Business Development: Enterprise Solutions,
Oceaneering International Inc., Texas, USA
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transferring cargo. Properly measuring 
dock idle time and establishing a 
systematic approach for this KPI’s data 
collection, reporting, benchmarking and 
trending analysis has been proven to 
significantly improve dock operations 
and enable terminal operators to work 
collaboratively with their stakeholders 
on achieving quantifiable reductions in 
overall vessel call times.

The dock idle time KPI is actionable 
and relevant for any operations team 
that wants an efficiency measurement 
for vessel call management. Lower dock 
utilisation is a direct result of any dock 
idle time reduction, and only by measuring 
dock idle time is it possible to optimise 
dock operations.

The first step in reducing dock idle time is 
identifying its root causes by classification 
of delays and routine events.  The first 
layer of idle time classification is the three 
distinct periods of a vessel call evolution. 
The pre-transfer period includes events 
from vessel notice of readiness (NOR) 
through managing the vessel arrival. 
Transfer event periods include events 
associated with preparing for, performing 
and completing cargo moves. To better aid 
in reporting concurrent and consecutive 
cargo moves on the same vessel call, it 
should be managed by separate transfer 
event periods. Finally, the post transfer 
period encompasses any events that occur 
after all transfer periods are complete.

Each vessel call event time must be 
accurately and consistently captured 
by the dock team in order to facilitate 
accurate trending. There are two 
questions that should be asked about the 
process. First, is it done with a paper log 
in the dock shack where the primary goal 
is to comply with local regulations?  Also, 
does the process rely on third parties 
to manage the logging of dock event 
times? Either of these approaches is a 
much greater risk of error, and forfeits 
the opportunity to exploit valuable 
information. 

ANALYSING AND ACTING ON DATA
Once the data is consistently collected, it is 
possible to identify areas where idle time 
can be reduced. Is one shift consistently 
beating the benchmark time between 
Hoses Off and Vessel Ready status? Learn 
how they are accomplishing this, and 
establish it as a best practice for all shifts.  
Or, perhaps there is the opportunity to 
compare call-out times between third 
parties as the basis for initiating customer 
service conversations with clients. 

Pay special attention to delays. By 
categorising delay start and stop times, 
terminals can identify what delays are 

most severely impacting dock alongside 
time. Once these delays have been 
identified, look first at the categories 
which are under the terminal’s control 
and represent the largest piece of the 
overall delay pie. For instance, is the most 
frequent delay type the waiting times 
for tank space? Work with customers to 
help them be better prepared for the 
upcoming transfer, and consider charging 
tenants for dock time if customer-related 
delays exceed a specific threshold. No 
matter who is responsible, delays eat 
into a cargo owner’s lay time and have 
an impact on demurrage costs, which is 
of great concern to any terminal’s current 
and potential clients.  

Implementing a process to measure 
dock idle time in a consistent fashion with 
an easy-to-use system can significantly 
increase vessel calls per year for every dock, 
and provide the necessary metrics and a 
collaborative environment for improving 
efficiency and client relationships. 
Most agree that more communication 
between all players at a port – from 
shippers, terminal operators, unions, and 
transportation groups – is needed to solve 
port congestion problems in the long term. 
With the proven success of enterprise-
class dock process optimisation tools used 
collaboratively by marine tanker terminal 
operators and their customers, there is 
already a template in place for tackling the 
problem.
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