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When one of our automation engineers got tired of 
climbing up and down our automated RMG cranes to 
calibrate their machine vision equipment, he had a 
flash of genius. He moved the cranes’ eyes down to the 
spreaders where they would be closer to the action, and 
easily reachable at ground level. 

But he didn’t stop there. He even found a way to eliminate 
the time-consuming and exhausting calibration process 
altogether – and with it, the downtime it causes.
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YOU LOOK AT THINGS, THE 
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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 
a d va n c e m e nt  a n d  i m p ro v i n g  p ro fe s s i o n a l  p ra c t i c e . 
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

Descartes Datamyne offers the best value in business intelligence: 
easy access, with expert support, at an affordable price, to the 
world’s largest searchable trade database. Built and maintained by 
an international team, Datamyne covers the cross-border 
commerce of some 50 countries on 5 continents, including US trade 
with over 230 markets.
www.datamyne.com 
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Port Technology International is supported by leading terminal operator networks, 
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APM Terminals operates a Global Terminal Network which includes 20,300 
employees in 67 countries with interests in 71 port and terminal facilities.
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Welcome to Edition 84 of the Journal of 
Ports and Terminals, our first full length 
print and digital issue of the year, and 
the edition that underpins our Container 
Terminal Automation Conference (CTAC) 
2019. This edition follows a similar 
conceptual framework to CTAC in that the 
key theme is ‘Delivering Performance’. As 
regular readers and attendees will know, 
we’ve focused deeply on the potential of AI, 
automation and evolutionary change with 
in the sector in recent years, but now the 
results are starting to come in, and to put it 
bluntly, they are mixed. 

The general consensus seems to be 
that simply investing in automation is not 
enough. You may have the most advanced 
port assets and software known to man, 
but if you don’t have the technical (or 
technological) know-how, your investment 
is not being maximized. Worse still, your 
operations may even suffer in comparison 
with your original model, as too many 
complexities enter the chain. On the 
flipside, if you do have the know-how and 
the will, you can really make automation 
work and reap big benefits. 

The go-to guy in this regard is Rich 
Ceci, Senior Vice President of Technology 
& Projects with Virginia International 
Terminals. Mr Ceci, who is speaking at 
this year’s CTAC, has a fine CV in drawing 
out the potential of automation. Writing 
in this edition, he affirms a key point 
that isn’t often made when we talk 
about automation: that you need a 
knowledgeable, highly dedicated team 
that is willing to put in hard work for 
an extended period of time to make 
automation work. Mr Ceci makes this point 
in his paper ‘Terminal Automation: The 
Good, The Bad and The Future’, an absolute 
must read for anyone looking to optimize 
their terminal operation. 

This edition also benefits from several 
thought leaders in the sector, each writing 
a paper while also having a presence at 
CTAC. Popular, long-time contributor to our 

journal and renowned industry expert Dr Yvo 
Saanen of TBA features once more in PTI in 
this issue. This time around he is writing a 
paper alongside Dr Azadeh Shirzad which 
focuses on human to machine interfaces as 
the key to productivity. Dr Saanen has been a 
key figure at previous CTAC events and is due 
to join us in London again to moderate our 
standout session ‘Leaders Make Your Case’. 
In this session, the leading voices in terminal 
automation (including the aforementioned 
Mr Ceci), are set to be challenged by the 
toughest questions as to why automation 
hasn’t worked, and to make a valid case 
why it can. Wolfgang Lehmacher, previously 
of the World Economic Forum and now an 
independent advisor also features in this 
edition and at CTAC. Mr Lehmacher offers 
a typically visionary and unique paper, this 
time looking into the notion of ports as an 
app (PAAA).

Also featuring in this edition is SMS 
Group, the company behind DP World’s 
ambitious new terminal of the future in 
Dubai. We’re all eager to see how this 
terminal develops, and this paper offers 
an exclusive insight. We’re also very happy 
to announce the return of Professor 
Theo Notteboom, a world renowned 
port expert and academic. In this issue, 
the PortEconomics founder examines 
transhipment traffic in the Mediterranean 
and broader European area. Finally, I’d 
like to offer a sincere welcome to our new 
Official Port Partner, the Port of Rotterdam, 
who we will be working in close conjunction 
with on our Smart Digital Ports Conference 
in October, 2019.   

I hope you enjoy the papers in this 
edition and I look forward to meeting 
friends in the industry new and old in 
London at CTAC. 

Yours sincerely, 

PREFERRED
PARTNERS

8 info@porttechnology.org X www.porttechnology.org
T @PortTechnology l linkd.in/porttech

FROM THE

MD

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

James AA Khan
Managing Director, Port Technology

Yours sincerely, 

James AA Khan
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So Part 2 of INFORM’s ground-breaking 
Sci-Fi novella 2038: A Smart Port Story is 
here, and we’re delighted once again to 
publish it exclusively. The review I wrote 
for Part 1 of 2038 last year proved to 
be one of our most popular downloads 
(along with the actual novella itself) and 
as I’ve had the fortune to review the sec-
ond instalment, I can say with complete 
confidence that this next iteration is a far 
more multifaceted and extensive offering. 

The first thing readers will note in Part 
2 is the wonderful depth of characteriza-
tion on display. Part 1 offered us some 
great insights; how the Port of Reykjavik 
has become a major transhipment hub 
for global trade passing over the recently 
developed Arctic passage (incidentally, 
this has begun to formulate already, 
with German port operator bremenports 
[sic] recently entering into a contract to 
develop a new facility in Iceland), how the 
future terminal will be deeply automated, 
and how despite this, the same old 
familiarities of the human condition are at 
play. It is on this note that, thematically at 
least, Part 2 begins.

As I stated in my review of Part 1, I 
never expected to find myself reviewing 
a piece of creative writing in my role as 
Editor with Port Technology, and a lovely 
experience it was, but now I can say that 
I never expected there to be such care, 
craft and attention paid to the world of 
2038 and the characters therein when 
reviewing Part 2. The authors – Dr Eva 
Savelsberg and Matthew Wittemeier – 
really have gone the extra mile in this 
regard. While one may think this novella 
is a simple piece of foresight into the 
industry, marking developments with a 
few metaphorical allusions to the present 
day, they may as well throw themselves 
into a great big bloody bin. Part 2 is a far 
more expansive piece of work than that. 
This is so much the case that when read-
ing Part 2, I found myself identifying with 
the characters, even deeply empathising 
with them. Further still, I found myself ap-
preciating that in the Smart Port world of 
2038, the characters are conflicted with 
each other as well as with the broader 
systems around them as they strive to 
articulate their own perception of the 

truth in a deeply complex situation. This 
is one of the pleasures in reading 2038, 
while the futuristic environment is faintly 
familiar yet simultaneously distant, the 
human stories are developed in such a 
manner that draws the reader into iden-
tifying with them via the realities of the 
human condition. 

HUMANS & TECH 
The rich characterization and deep, 
complex plot is of course buried in the 
broader theme of the story itself, which 
is humans and technology through the 
prism of the maritime container terminal. 
The issue of human-technology interac-
tion isn’t just a fundamental theme in 
maritime, it is arguably one of the biggest 
issues humanity faces, along with climate 
change and political imbalances. 

The implementation of artificial intel-
ligence has brought many promises in 
recent years, from the dystopian to the 
utopian. We’ve had repeated warnings 
from the great and good to prepare for 
major changes to our jobs and lifestyles. 
Some sound a cautious note (such as Bill 

2038 A SMART PORT STORY: PART 2
A REVIEW  
Richard Joy, Editor, Port Technology, London, UK 
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Gates and Elon Musk), while others are full 
of hope (such as Google founder Sergey 
Brin), and some fall firmly in the middle 
(such as the late Dr Steven Hawking). 
The contemporary issue in which this is 
impacting the supply chain – and the wider 
world – the most is in automated vehicles. 
The occupation ‘driver’ remains one of the 
most common job roles in many first-world 
countries, and with the advent of auto-
mated trucking, many unions and political 
figures have sounded alarm bells regarding 
what their future holds. 

One of the most utopian solutions to 
this is universal basic income (UBI), an ef-
fective ‘robot tax’ that redistributes profits 
made from automating processes back to 
those who lost out in the switch to artificial 
workers. This seems a dream for some, a 
utopian opportunity to be free from the 
demands of work, thereby freeing the indi-
vidual to follow one’s passions in life. The 
counter argument to this is that it sounds 
too good to be true, with detractors quot-
ing the old adage, ‘If it sounds too good to 
be true, it probably is’. 

Ergo, the counter-argument focuses 
more on the human need for purpose and 
identity as acquired via work. Detractors 
further state that not all people are born 
with a deep creative desire, and would 
hence find such new found freedom 
bereft of the structure a career provides 
chaotic. This argument is the seedbed 
from which the ‘Anti-Techs’, the seditious 
anti-technology faction in 2038, have 
grown from. The Anti-Techs are another 
fantastic creation, representing the logical 
conclusion of artificial intelligence imple-

mented poorly, leaving disenfranchised 
workers with a sense of righteous indigna-
tion and a score to settle. 

SOCIAL REALITIES
The authors of Part 2 have dealt with the 
issue of machines and tech in a highly 
balanced manner, entwined within a 
winding, engaging plot that develops 
throughout Part 2, the authors explore 
each side of the social divide with some 
dexterity. Such a dexterity thus allows the 
reasoning for character motivations to 
manifest organically, rather than it feeling 
forced with the authors coercing us to 
take a position on the issue of technol-
ogy and human interaction. This harks 
back to the key theme again, and shows 
that despite this being a futuristic Sci-Fi 
novella, it is fundamentally a story about 
human beings. This underlying theme 
reaches through in the zenith of Part 2’s 
prescience as the authors explore the one 
capacity that humans have that machines 
do not – creativity. 

This stark distinction reminds us of one 
the great facets of ourselves as humans; 
that we have an unexplainable soulful 
magic about us that cannot be replicated 
in simple algorithms. This poignant mes-
sage is embodied in the ever-likeable main 
character Douglas, whom the plot revolves 
around. Douglas carries a world-weary 
charm about him, he has the air of a ‘seen-
it-all’ cop without falling so far into cyni-
cism that he becomes un-relatable. Given 
his age and his senior position, Douglas is 
clearly a product of an earlier time, and 
that earlier time is the time we inhabit 

now, making it easy for the contemporary 
reader to understand Douglas’s confusion 
and distaste towards the hyper-modern 
tech around him. He expresses this in 
refusing to follow protocols, by turning off 
his monitoring devices, and by relying on 
his instincts rather than pure data. When 
Douglas does all this, you find yourself sup-
porting him in these efforts on principle 
alone, but when one factors in the plot 
details (which I won’t give away here), it 
makes you support him all the more. Doug-
las is reminiscent of Dostoyevsky’s painfully 
free notion of man, he who strives to show 
that men cannot be held to simple laws 
alone, that “men are still men, and not the 
keys of a piano”.

CONCLUSION
A character such as Douglas emphasises 
the key questions we face here in 2019: 
What are humans in the face of tech-
nological advancements? How, where 
and why do we need to be mindful of 
our use of technology? Is technology 
something to advance human civilization, 
or are humans something to advance 
technological civilization? The answers to 
these questions are – to paraphrase Bob 
Dylan – “blowin’ in the wind”, yet they are 
questions we must address as we unleash 
incredibly powerful forces on the supply 
chain and each other. 

Part 2 forms the second instalment of the 
2038: A Smart Port Story trilogy, the con-
cluding Part 3 will be released in time for 
the Smart Port Conference in Rotterdam in 
October, 2019.

The incident in question that set events running in 2038
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"To get the maximum benefit from automated terminals, 
user system interaction needs to be rethought and 
redesigned. TBA uses the science of User-Centered 
design as a basis and combines this with knowledge of 
operational processes to define systems."
Dr Yvo Saanen of TBA Group. Page 20



We believe container handling technology 
is set to take a huge leap forward thanks 
to BOXBAY, an international joint venture 
formed by global trade enabler DP World 
and industrial engineering specialist SMS 
group. BOXBAY has been created to offer 
new solutions for container storing and 
handling through its High Bay Storage 
(HBS) system – a disruptive new technology 
that significantly improves operations at 
container terminals. Instead of stacking 
containers directly on top of each other, 
which has been global standard practice 
for decades, BOXBAY places each container 
in an individual rack, making each one 
directly accessible. The storage capability 
of the terminals is thereby enhanced by 
stacking containers as high as 11 tiers. The 
system was originally developed by SMS 
group subsidiary AMOVA for round the 
clock handling of metal coils that weigh as 

much as 50 tons each in racks as high as 
50 metres. AMOVA is the first company to 
transfer this proven technology to the port 
industry.

CURRENT INDUSTRY CHALLENGES
Operators of container ports face 
numerous challenges worldwide with 
many reaching high levels of utilization, 
limits to expansion, costly and lengthy 
environmental processes. Some are even 
forced to build satellite depots inland 
with all the associated disadvantages. 
Serving ultra-large container carriers 
(ULCC) is challenging as they require very 
high service levels with significant peak 
demands. Waterside productivity requires 
efficient solutions for faster handling 
above 200 containers per hour. Most 
yard operations often struggle to keep up 
with quay side performance due to the 

complexity of planned yard strategy and 
equipment deployment in high utilized 
container yards, the BOXBAY solution 
simplifies and automates this operation 
and closes this disparity.

In 2002, Post-Panamax vessels of 7,500 
TEU carried 220 containers per bay, yet in 
2018 the ULCC brings 502 containers per 
bay. With this in mind, we began to ask 
the question, ‘are our terminal designs still 
valid or is there a better way to serve the 
giants of the sea?’ Today, port operators 
tend to stack containers higher in the yard, 
often 5 to 6 tiers high on top of each other, 
which leads to reduced performance 
levels once they reach over 80% yard 
utilization. The result – a big increase in 
unproductive yard shuffles, especially 
on less predictive landside operations to 
serve external trucks, trains and barges. 
Terminal yards are crowded places with 

BOXBAY - THE FUTURE 
IS VERTICAL
NEW JOINT VENTURE INTRODUCING  
HIGH BAY STORAGE TERMINALS
Mathias Dobner (BOXBAY), Volker Brück (SMS Group/AMOVA),  
Ronald van der Meer (DP World), Patrick Bol (DP World)
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vehicles often mixing with visiting external 
trucks. The complexity is magnified by shift 
changes with crew buses and supervisory 
vehicles – little wonder that most of lost 
time injuries originate from yard incidents.

In container terminal operating systems 
(TOS), the seamless scheduling of yard 
strategy (planned a week before vessels 
arrive) and the equipment dispatch of 
yard cranes and horizontal transport is 
one of the bigger challenges, often a 
coupled process (one equipment type 
waiting for the other to on/offload in 
order to continue). Use of yard cranes 
and horizontal transport is manual, with 

operators equipped with pagers. Diesel 
engines also have a relatively short 
maintenance interval and the result can 
be a lot of idling coupled with a high CO2 
footprint in a noisy environment and low 
operational equipment efficiency (OEE). 

BOXBAY A HIGH BAY STORAGE SOLUTION
AMOVA and DP World have developed a High 
Bay Storage (HBS) system that integrates 
solutions for the automatic handling of ISO 
containers that cuts the yard storage space 
to a third of a conventional RTG yard. Fully 
electrified and automated aisle stackers 
interface to sea and landside points of work 

through an innovative under floor container 
conveyor system. The aisles are placed 
parallel to the quay and serve the quayside 
operation from each end served by shuttle 
carriers. Meanwhile, land and waterside 
operations are integrated with the under 
floor conveyor system serving landside 
trucks. Instead of stacking containers 
on top of each other as before, they are 
now stored in individual compartments 
in a racking system, making them directly 
accessible, up to 11 stories high. This results 
in an increased yard capacity per hectare of 
over 300% compared to an RTG yard (see 
Figure 1). 

(Figure 1: Annual yard capacity per hectare storage area)

Inside HBS - Stacker Crane Aisle with Racking on Both Sides

  EDITION 84    17 

TERMINAL PLANNING 



The technology is very modular and 
can be tailored to either brownfield or 
greenfield sites. It can also be easily linked 
to straddle carriers, auto shuttles, terminal 
tractors and autonomous trucks. We see a 
big market for brownfield retrofits as the 
HBS is so compact it can absorb a lot of 
capacity in a small land footprint enabling 
minimal business interruptions when the 
build phases come on line, the HBS can 
also be expanded step by step while the 
port is in operation, as the construction 
site takes up very little space.

BOXBAY BENEFITS
BOXBAY meets all terminal handling 
challenges. Being fully automated, it is 
much safer and with traffic segregated 
from the quay there is a much improved 
safety environment. There is no pedestrian 
interaction with maintenance and reefer 
personnel using separated walkways 
inside the store. Firefighting can be 
conducted with rooftop sprinklers as well 
as through special firefighting containers 
and remote controlled stacker cranes. On 
the landside, visiting trucks are handled 
on a "drive through" principle making it 
easier and safer for multi trailer systems 
to be offloaded and loaded at the end of 
each conveyor. The majority of the crane 
cycle is automated and only the last part 
of the truck handoff will be conducted by a 
remote controllers similar to auto C-RMGs. 

Containers are stored in individual 
compartments up to 50 metres high in 
the racking system making them secure. 
Extension of yard capacity is unique in 
the industry with over 160,000 TEU per 
hectare a year resulting in boosted yard 
capacity or re-assigned spare land. The 
rack’s design with each container directly 
accessible means the need for complex 
yard strategy and equipment dispatch can 
be left to the fully automated equipment 
control system and integrated warehouse 
management. The lack of yard re-handling 
moves enables the system to operate at 
near full utilization before there is loss of 
service level.

As the HBS output is consistent, quay 
cranes can be pushed to their limits 
reducing idling to a minimum. It is much 
easier to plan and perform underdeck 
quay crane  dual cycle moves with shorter 
crane cycles and we anticipate a 20% 
improvement in quay crane performance 
levels. We have simulated peak 
performance of a 3.3 million TEU annual 
capacity high bay store and came close 
to performance levels of 400 two berth 
moves and near 300 landside containers 
per hour. This store is ready to handle 
ULCCs. 

Being fully automated and electrified, 
it also reduces repair and maintenance 
costs, staffing, and maintenance by 
up to 20%, increasing the operational 

equipment efficiency (OEE). The capex per 
TEU capacity is very close to conventional 
terminal concepts (a-CRMG and ITV), 
and the life cycle cost over 25 years is 
“best-in-class”. We also anticipate less 
yard damage due to low probability of 
containers toppling while fully cladded 
solar panel roofs and containers stored on 
small notches in the rack create a safer all-
weather solution. 

This concept is hard to match as a 
sustainable solution. Equipment is rail 
mounted. Electric power regeneration on 
the stackers and conveyors in addition 
to the solar power plant reduces the 
CO2 footprint to a minimum and can 
deliver back power to the grid. It reduces 
noise and light pollution which will 
help if alongside busy residential urban 
environments. The technology allows 
cities to use their expensive and sensitive 
land and waterfront areas more effectively 
while greatly improving the financial 
performance of container ports and their 
overall appearance.

THE DESIGN
The mechanical structure of the High Bay 
Storage warehouse has proven itself in the 
steel and aluminum industry for years with 
loads of up to 50 tons. The container HBS is 
designed for a great variety of 20-, 40- and 
45-foot ISO containers where the loads are 
up to 35 tons for each container. All storage 

HBS Waterside Interface for Shuttle Carriers
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and retrieval operations are carried out by 
stacker cranes. Similar to current spreader 
operations, containers are picked from 
above by standard twistlock units. The 
stacker cranes pick up the containers at 
the ends of the respective storage aisles 
from the corresponding transfer positions 
or place them there again. 

As a technical innovation, these stacker 
cranes can be crossed in the basement 
of the HBS and are able to pick up or set 
down containers from below their rail 
level. This makes it possible to integrate an 
underfloor transport system operating at a 
rectangular position to the travel direction 

of the stacker cranes. The rail-bound pallet 
circulation operates independently of the 
movements of the stacker cranes without 
influencing their performance while the 
underfloor transport system acts as an 
additional dynamic buffer that decouples 
the stacker cranes from the truck loading 
stations landside.

THE PILOT PROJECT
A pilot project is currently under 
construction in Jebel Ali port in Dubai and 
will be unveiled at the Dubai EXPO 2020 
World Fair from October 2020. The plant 
will show the many possibilities of a HBS 

and prove that technology originating 
from the steel industry can be used in 
container terminals. It will also show how 
the system is integrated into land- and 
water-side container handling. The pilot 
will feature containers being delivered 
by shuttle carrier. It can also deliver fully 
automatic loading and unloading of trucks 
while two stacker cranes take over the 
storage and retrieval of containers. 

THE BOXBAY JOINT VENTURE
To make the new technology available to 
terminal operators worldwide, DP World 
Group and SMS group/AMOVA have 
founded the BOXBAY joint venture. The 
legal holding company is based in Dubai 
while development and engineering 
is carried out by AMOVA in Germany. 
With the partnership of an experienced 
terminal operator and a global major 
plant manufacturer, the competence 
for the operation of container terminals 
comes together with the know-how for 
the realization of comprehensive logistics 
solutions. An essential aspect is that 
SMS not only designs and manufactures 
equipment, but builds large industrial 
plants - for example complete steelworks 
- including complex automation and 
logistics solutions for many decades and is 
one of the pioneers in the digitalization of 
industrial processes. 

ABOUT BOXBAY SHAREHOLDERS

DP World is a global trade enabler 
operating in 80 locations in 40 countries on 
six continents. It provides smart data driven 
logistics services for the benefit of everyone 
with expertise in ports and terminals; 
business parks, freezones and economic 
zones and maritime services adding value 
across the supply chain as products are 
moved from point of production to markets 
for consumption.
SMS group is a group of companies 
internationally active in plant construction 
and mechanical engineering for the steel 
and nonferrous metals industry. It has 
some 14,000 employees who generate 
worldwide sales of about EUR 3 billion. 
SMS subsidiary AMOVA GmbH has been a 
specialist in satisfying logistic demands in 
the metals industry for more than 60 years. 
AMOVA has been successful in translating 
the knowledge of these demands into other 
industrial sectors such as High Bay Storage 
systems for containers.

ENQUIRIES

www.box-bay.com

SUCCESSFUL TECHNOLOGY TRANSFER
With the HBS, AMOVA transfers their expertise from the design of heavy-load high bay 
warehouses in the metal industry to the operation of container terminals. 
Many elements of the HBS technology have been used for decades in similar applications in 
the steel and aluminum industries. The coils produced are as heavy as containers and must be 
stored between process steps in racks up to 50 m high so that they are quickly available again. 
The pallet circulating system, the stacker cranes and the control and management software 
also spring from similar technologies in rolling mills. HBS is an important innovation in the 
world of container terminals, building on existing, proven and mature technology. 

Automated Truck Loading Interface

11 Stories HBS System with Shuttle Carrier
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The notion of an ‘automated container 
terminal’ suggests a very limited involvement 
of humans in the daily running of operations, 
however despite this conception, the reality 
is far from that. The truth is that automated 
terminals heavily rely on human influence 
to keep the fleets of driverless machines 
running, as well as to deal with unpredictable 
exceptions. This is because the handling of 
exceptions is poorly supported by today’s 
control systems (TOS and ECS), meaning 
a process controller requires mastermind 
skills. Information is divided over multiple 
systems rendering it (too) complex for 
process controllers to do their job effectively. 

Control room staff are also overloaded 
with information, which most of the time 
does not apply to their roles. This results in 
a stressful, and consequently tiring, work 
environment. Further, this scenario of a 
complex system with many unpredictable 
irregularities (that come with poor system 
support) eventually leads to a significant loss 
in productivity. Therefore, it is time to look 
for solutions to assist control room operators 

by providing them with an intuitive control 
system-user interface which includes 
standard operating procedures in order to 
deal with irregularities. 

In this paper, we discuss the science 
behind ‘Human-Machine-Interfaces’, a fast-
developing field that can provide the answer 
to aforementioned problems. This approach 
is several years in the making, as we aim to 
redesign the way our systems interact with 
users by not placing the system centrally, but 
the user, positively influencing the way he 
executes his tasks. 

HUMAN–MACHINE INTERFACES
‘In the early days of industrial manufacturing, 
engineering and marketing process alone 
were sufficient to produce desirable 
products: it did not take much more than 
good engineering and reasonable pricing to 
produce a hammer, diesel engine, or tube 
of toothpaste that people would readily 
purchase’ (Cooper et al, 2007). The world 
has now evolved from this insight from 
Cooper et al, as eventually manufacturers 

realized that they need to differentiate 
their products from the ones made by 
competitors. Because of this, industrial 
and graphic design were introduced as 
means to increase desire for a product, 
with graphic design improving both product 
advertisement and industrial design.

Now, with the design of software and 
its behaviour, desirability alone is not the 
unique selling point of a product any longer 
– software does not reveal its affordability1 
through external form, like for example, 
a hammer does. Designing for interactive 
capabilities now requires knowledge of 
context as well as the users’ relationship 
with the given system. Understanding the 
users, their roles, their workflow and their 
goals is of essence when creating systems.

Therefore, a good product reflects 
the users’ mental model and not the 
implementation/system model. The 
implementation details are too complicated 
and unnecessary for a user to be cognisant 
of (see Figure 1): ‘The designer must develop 
a conceptual model that is appropriate for 

HUMAN–MACHINE 
INTERFACES
THE KEY TO PRODUCTIVITY?
Dr. Yvo Saanen & Azadeh Shirzad, TBA, Delft, Netherlands 
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the user, that captures the important parts 
of the operation of the device, and that is 
understandable by the user.’ (Norman, 2002)

User research is therefore the core 
of user-entered design. Qualitative and 
quantitative research methods are used in 
different design phases to keep the focus of 
the design on users and their needs. In the 
early design phase, qualitative research is 
mostly used to make the requirements clear, 
while later in the process, different research 
methods are practiced to modify the design 
based on user feedback.

SIMPLICITY CAN BE COMPLEX
To ensure automated terminals perform 
optimally, one of the most important 
challenges is to make operational control 
‘simple’. We believe that simplicity will 
bring terminals further in terms of safety, 
efficiency and productivity. Therefore, 
understanding the context of use and users’ 
workflows and their goals has become the 
basis of the design of our products.

At TBA, we are aiming to reduce excise2 
and cognitive load by following goal-
directed design guidelines while applying 
general interaction design principles to the 
design process. One of the other means to 
achieve this principle is integration, bringing 
functions for a particular operational role 
(say a planner, or a process controller) into 
one user interface, and integrating multiple 
systems in the background. This may seem 
quite easy to achieve but conducting the 
proper user research (both qualitative and 
quantitative) has until now proven to be 
challenging. There are two main reasons for 
this: 
1.  There are few automated container 

terminals 
2.  Almost every terminal operates 

differently based on the terminal type 
and equipment they use 

So standards are hard to be found, which 
in turn provides little opportunity to define 
the standard. Nevertheless, our functional 
experts and User Experience designers 
(UXers) work closely with customers 
during each project to understand their 
needs and requirements. We also heavily 
rely on UX best practices when working 
on our products. For instance, creating a 
well-designed navigation app for a manual 
straddle carrier (SC) driver is a challenging 
task. He basically drives backwards and 
has all his attention on a container he is 
carrying as opposed to the route he is 
taking. However, he still wants to know all 
the details a ‘normal’ driver needs while 
driving – details such as whether he is 
driving toward his destination, if there is 
an exceptional situation in a terminal that 
requires him to take a different route, and 
the remaining distance to his destination, 
etcetera. 

In order to provide the best and safest 
driving experience, we not only looked into 
already-existing navigation apps, but we 
also drove in a SC to understand the driver’s 
limitations and to test our design ideas 
allowing us to discover inadequacies. We 
may not be able to perform such tests as 
frequently as we’d like to, but the tests offer 
us to: 
1.  Look into lessons learnt by best 

practices 
2.  Focus on achieving better performance 

via the information we present 
3.  Apply interaction design principles 
4.  Create user-friendly apps

GUIDELINES FOR SIMPLE HMI
Besides considering the context of use and 
user needs, there are general principles 
which designers apply to the design process 
to optimize the user experience with 
product. Cooper et al name 15 strategies for 
creating a harmonious interaction: 
1.  Follow users’ mental model
2.  Less is more
3.  Enable users to direct, don’t force them 

to discuss
4.  Keep tools close at hand
5.  Provide modeless feedback
6.  Design for probable; provide for the 

possible
7.  Provide comparisons
8.  Provide direct manipulation and 

graphical input
9.  Reflect object and application status
10.  Avoid unnecessary reporting
11.  Avoid blank slates
12.  Differentiate between command and 

configuration
13.  Provide choices
14.  Hide the ejector seat levers
15.  Optimize for responsiveness; 

accommodate latency
The design process of TBA products starts 

with the various user profiles and their roles 
and motivations. We not only look into 
their goals and strengths but also to their 
limitations. By defining ‘user stories’ we 
decide what needs to be considered in the 
interface to help users where they are weak 
and empower them where they are strong. 

One of the main things to keep in mind 
when creating a user-centred design is to 

give the user the feeling that he or she is 
always in control of the system. In order 
to keep users of a control system informed 
about the state of a terminal operation, 
designers often face the challenge of keeping 
the shown information in balance. The 
balance between maintaining user control 
on all details of the terminal operation while 
applying two principles of ‘less is more’ and 
‘avoid unnecessary reporting’ are often the 
design challenges we face at TBA. Designing 
based on user role and workflow is our way 
of handling these sorts of challenges. In the 
next section some examples of our solutions 
to complicated situations are described. 

THEORY IN PRACTICE
A terminal’s system landscape is a complicated 
combination of systems which are used by 
different types of users within or outside of 
the control room. Dispatcher (or as we say 
in automated terminals, ‘process controller’) 
is one of the main roles when it comes to 
managing operations. They have to keep a 
close eye on operations and handle every 
exception in a timely manner to provide their 
customers with a good quality service. 

In order to empower these kinds of users 
in their roles, we have designed a dashboard 
– the ‘Action Board’ – which shows high-level 
information about different modules within 
the terminal. Figure 2 shows the concept of 
vessel widget in the Action Board. In case 
of a problem in a work queue of a quay 
crane (QC), a warning icon is shown on the 
QC’s visualization. A user can then track the 
source of the problem by taking two steps:
1.  Clicking on the QC’s visualization
2.  Expanding the work queue row with 

delay indication
As soon as the row is expanded, the 

details of that certain move and the root of 
the problem are shown.

In case the problem is related to an 
automated vehicle, a notification also shows 
up in the notification panel. This notification 
includes a Call-To-Action button which helps 
the user resolve the issue immediately. 
Notifications in general consist of five parts 
(see Figure 3):
1.  Explanation of the problem that just 

occurred
2.  The consequences of the problem 

Figure 1 The difference between implementation model and users' mental model (Cooper et. al., 2007)
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3.  Advice on how to resolve the issue
4.  The ti me when the issue was reported
5.  (If possible) a Call-To-Acti on butt on to 

resolve the issue
We believe the combinati on of the Acti on 

Board and acti onable noti fi cati ons provides 
the process controller with a complete 
overview of the operati ons in the terminal. 
By fi ltering the noti fi cati ons based on the 
user role we reduce the noise in the system 
and increase user effi  ciency.

CONCLUSIONS AND OUTLOOK
As terminal automati on is commonly 
increasing, next steps towards the 
improvement of the human-machine 
interface need to be made. The soft ware 
landscape in container terminals is not suited 
for the diff erent nature of the interacti on 
between system and human operator. To 

get the maximum benefi t from automated 
terminals, we need to rethink and redesign 
the user system interacti on. The starti ng 
point is to improve the steps that a human 
controller must take when certain situati ons 
occur. From these fl ows, we then can defi ne 
the support that the system provides through 
its user interface to help user complete each 
step successfully. In this arti cle, we discussed 
how we go about this at TBA, using the science 
of User-Centred design as a basis, combined 
with knowledge of operati onal processes. 

1Aff ordance refers to an att ribute of an object 
that allows users to know how to use it.
2Excise is the extra work that sati sfi es either 
the needs of our tools or those of outside 
agents as we try to achieve our objecti ves 
(Alan Cooper et. Al, About Face)

Figure 2 The concept of Vessel widget in Action Board
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The concept of portcentric logistics isn’t 
new and many will say it has been around 
almost as long as ports themselves. 
Today, it is an integral part of supply chain 
management and in the UK PD Ports has 
been one of the leading port operators to 
embrace and develop the concept.

Today the vast majority of port-centric 
logistics is based around container 
shipping. Conventionally, the container 
is unloaded from the ship at the port and 
then transported to an inland destination 
before being transported again to its 
final destination. In the port-centric 
approach, the container is unloaded (or 
"unstuffed") at the port and its contents 
are then transported inland sometimes 
as palletised freight. At PD Ports, we have 
been continuously working to add greater 
flexibility for the distribution of goods. In 
this partnership we understand the need 
for co-operation and we also believe that 
as port operations change, ports in the 
north of England have the opportunity to 

embrace technology further and make it an 
almost unique UK offering. 

Bulk cargo can also benefit from port-
centric operations too, and we have applied 
the same principles and the same approach 
to working with these customers as we 
do with those that rely on containerized 
goods. This may differ in the types of cargo 
and handling needs but we still work to 
the same standards to ensure quality and 
reliable operations.

CASE STUDY
A good example of how port-centric 
logistics can add real value into today’s 
supply chains is Taylors of Harrogate, 
home to Yorkshire Tea (the UK’s second 
biggest tea brand and market leaders in 
roast and ground coffees). It is a distinct 
business and one that requires attention to 
detail and an understanding of the special 
requirements of the customer. Containers 
for Taylors of Harrogate’s tea and coffee 
traditionally came through Felixstowe in 

South East England and then moved inland 
by road to nearby Bury St Edmunds. Here, 
the containers were de-vanned, stored 
and then delivered to the north by road 
to the Harrogate manufacturing site (in 
Yorkshire, northern England). This solution 
had been in place for many years but was 
fast becoming outdated in our digital age. 
Furthermore, Taylors of Harrogate was 
increasingly looking for ways to reduce 
carbon emissions and introduce cost 
savings – in this regard, we at PD Ports felt 
we could help them achieve their targets.

Therefore, PD Ports and Taylors of 
Harrogate worked together to look at a 
smarter way to move the cargo. After 
some deliberation, it made logistical sense 
to re-route containers to Teesport (a key 
port in north-eastern England) with a 
view to delivering them to Harrogate for 
unloading. After an initial discussion, we 
suggested streamlining the two processes 
and applying a portcentric logistics 
solution. 

SUPERCHARGED  
FREE PORTS
THE EVOLUTION OF PORT-CENTRIC LOGISTICS 
Geoff Lippitt, Business Development Director, PD Ports, Middlesbrough, UK
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This solution involved de-vanning at 
Billingham (just inland from Teesport), 
followed by storage, sampling, collation 
and delivery for blending and roasting. 
By storing the containers at Teesport and 
devanning at Billingham, there has been less 
need for a buffer stock at Harrogate. As a 
result of these changes Taylors of Harrogate 
has been able to do the following:
• Reduce storage requirements in 

Harrogate from 11 days to 2-3 days
• Save 130.90 road miles (210kms) for 

each vehicle moved from Teesport to 
Harrogate

• Achieve a CO2 saving of 6.3 kg per 
vehicle

Following the implementation, David 
Hinks, Contract Manager for Taylors of 
Harrogate pointed out  how our port-centric 
logistics solution allowed the organization 
to completely rethink the import process. 
The new proposed system meant less 
road miles and lower transportation costs, 
and allowed the company to significantly 
streamline its site in Harrogate. In an 
increasingly troubling situation with regard 
to climate change and changing demands 
on speed of delivery, the new system is 
already paying dividends for Taylors of 
Harrogate.

SUPERCHARGED FREE PORTS
So what is next for portcentric logistics? 
Well, it seems reasonable that the next 
evolution for port-centric logistics could 
involve the free port concept. Free ports 
are geographical areas that allow goods 
to be imported into a country without 
paying import tariffs until they leave this 
area and enter the nation-state in which 
they are based. A recent report from 
international consultants Mace  reported 
on the benefit of creating ‘Supercharged 
Free Ports’ which introduce the idea of 
combining the aforementioned free ports 
with enterprise zones (enterprise zones are 
locally designated areas subject to tax relief 
to encourage private investment). 

The report suggests Supercharged 
Free Ports should be located around 
existing industrial clusters across the 
north of England in order to turbo-charge 
economic growth and trade at Teesport and 
Hartlepool , as well as other northern ports 
and Manchester Airport. This is very much 
in line with the broader aim of Britain’s 
to reawaken the economic power of the 
north of England, known as the ‘Northern 
Powerhouse strategy’. Such a strategy 
would see Britain no longer dominated 
predominantly by London, but such a 
strategy depends on the UK government 
to commit to investing in transport 
infrastructure to improve connections 
between and within the north’s towns, 
cities and counties, which would then be 

complemented with a port-centric strategy. 
If the proposed Supercharged Free Port 

initiatives were to go ahead, the report states 
that this could add £9 billion (US$11.9 billion) 
a year to the northern English economy, 
which is equivalent to £1,500 ($2,000) a year 
extra for each household. This should also 
create as many as 150,000 high-value jobs. 
It is an ideal opportunity  to explore a new 
business model, with collaboration between 
ports at its centre, that will generate new 
revenue streams and usher in a new era of 
interconnected logistics.

CONCLUSION
If Teesport was to gain free port status, it 
would mean products could be imported 
into the area, manufactured and exported 
again without being subject to tariffs and 
import procedures. The port's deep water 
access and well connected land transport 
make it the ideal port to once again lead 
port-centric operations in the UK into its 
next era of making supply chains work 
efficiently, optimally and as environmentally 
efficiently as possible. 

PD Ports has invested heavily in the region 
– seeing £1 billion ($1.3 billion) invested at 
Teesport over the last ten years (since 2009) 
– directly by the business and through 
third-party investors. The investment has 
been in critical and new infrastructure to 
provide a platform that will support the 
growth of international trade, and this is 
because we see a real opportunity to create 
a new model of port and cargo operations 
that will make a difference to our customers 
and the wider region. 

Furthermore, such a strategy allows 
for improved sustainability regarding the 
environment due to less empty running 
costs as a result of ‘moving the goods, rather 
than the container. This is increasingly 
important to modern businesses, 
consumers, customers and one’s brand, 
and we see it as incredibly important as we 
move into the 2020s. 

With these kind of new strategic 
opportunities on offer to those of us 
running ports in the present era, whether 
in the UK, Europe or beyond, we can learn 
a lot from how each of us is implementing 
operations that streamline the supply 
chain. Looking to the wave of change we’re 
experiencing in the industry, it makes sense 
for us to be talking about a new future and 
new ways of working strategically, as well as 
new ways of working together.
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TraPac’s container terminal at the Port of Los 
Angeles is one of the most fully automated 
and highly integrated container terminals in 
the world. Automated horizontal transport, 
used in conjunction with automated stacking 
cranes (ASC) and automated rail mounted 
gantry cranes (ARMG) for the on-dock rail 
operation has enabled the TraPac terminal 
to be the safest, cleanest and lowest cost 
operator in the harbour.  

Early in 2016, a small team from Hatch 
joined the TraPac Automation Projects 
team, assisting the terminal operator 
with a portfolio of projects, including 
the commissioning and Go-Live of an 
automated on-dock rail system. Like many 
processes typical at container terminals, 
on-dock rail involves numerous different 
components: machines (RMGs, horizontal 
transport), system solutions (TOS, planning 
system, crane supervisory control, onboard 
automation software, surveying), sensors 
(OCR, lasers), hardware and networking.  

TraPac’s leadership team wanted a 
quick ramp-up to design capacity, but the 
commissioning team was hampered by lack 
of visibility into the process and equipment 

conditions. The only tools available to the 
team at the time were siloed and rudimentary 
(e.g. log files and databases). At best, the 
team could check that each individual part 
was ‘working’, but it was very difficult to 
see whether or not the different parts were 
working well together as components of 
an integrated process. The team needed a 
solution which could provide visibility to the 
millisecond crane telemetry data (gantry, 
trolley, hoist positions, crane speeds), 
combined with event data (change in twistlock 
status, handoffs between one system and 
another, faults and alarms), and viewed in 
context of what the crane was doing at the 
time (e.g. trolleying and gantrying to the rail 
buffer, or connecting to the remote-control 
desk to hoist down to the rail car, etcetera).  

INDUSTRY BEST PRACTICES
Leveraging experience from commissioning 
mining and metals assets, the Hatch team 
recommended TraPac conduct a pilot for 
a terminal wide production historian. The 
use of historians to integrate disparate 
process and equipment data is considered 
best practice in other industries and the 

availability of this data during commissioning 
processes enables faster ramp-up and 
achievement of the business’s objectives.  

TraPac agreed with the recommendation 
and a commercially available historian 
system was selected. Hatch was confident 
that their own team had the necessary 
knowhow for setting up the system quickly 
and obtaining rapid results. One of the initial 
challenges of adopting this system was in the 
setup of interfaces with the data sources. 
While the ‘out-of-the box’ system has many 
different connectors to more traditional 
control systems (e.g. DCS, PLC, SCADA), the 
protocols used by TraPac’s control systems 
were different. Data is typically exchanged 
between TraPac’s systems in XML message 
format via JMS. A custom interface was 
created which transformed message-
centric data to equipment and process 
data. To enable the system to be scaled and 
expanded quickly for the full site (including 
straddle carriers, ASCs, STS cranes), it was 
important for the message transformations 
to be configured rather than programmed.  

Within 4 weeks of the kick-off for the ‘Proof 
of Concept’, the system had been setup and 
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enough data had been collected to enable 
TraPac to identify the source of one of the 
problems causing sub-optimal performance 
in the rail. On examining the crane telemetry 
(gantry, trolley, and hoist positions) in the 
context of the crane cycle, it was found that 
at each transition between different types of 
moves, the crane would wait before starting 
the next type of movement. When this 
data was shown to the crane manufacturer, 
changes made by their PLC programmer 
resulted in a 10% reduction in cycle time for 
the RMGs.  

The pilot was declared a success and 
since that time the system usage has 
been expanded. To provide enhanced 
visualizations, Tableau was integrated 
with the system. The current system is 
collecting over 20,000 data streams (e.g. 
the gantry position of a spreader over time 
is considered one data stream).  These data 
streams include raw data collected from 
the process and equipment and calculated 
values (cycle events, metrics).

CALCULATIONS AND VISUALIZATIONS
Calculations are used extensively at TraPac. 
Of particular importance is the use of 
automated calculations to infer cycle 
events. When new raw data arrives into the 
historian, the system triggers calculations 
using that new raw data. For the STS cranes, 
for example, the spreader position and 
twistlock status is used to infer:
• Whether the crane is loading, discharging, 

or cycling and the size of container being 
handled

• The amount of time spent coning or 
deconing

• Time spent waiting for a reservation 
in order to enter the backreach. By 
integrating straddle carrier telemetry and 
backreach occupancy from the horizontal 
transport control system, the reason the 
STS was waiting can also be inferred (no 
room to discharge, no container to load, 
or waiting for straddle carrier to evade)

• Time required to complete the hoisting/
pick-up/ground operation

The calculated cycles are then summarized 
(as a median value), and presented to users 
by shift, week or vessel. The figure below 
shows one example of the visualization of 
STS cycle data. Each row is for an individual 
STS crane. The different colours represent 
different activities or phases associated 
with the cycle. For client confidentiality, any 
salient numbers have been removed.  

Horizontal transportation required novel 
approaches to data visualization, since part 
of the context of straddle carrier issues is the 
location of the equipment on the apron. The 
Hatch team thus created a map of where 
faults were occurring, which proved to be 
an intuitive tool for these investigations. As 
seen in the screenshot below, the webpage 

has interactive filters, so TraPac users can 
select their own criteria for filtering. Similar 
views have been created to show when 
abnormal RC Desk requests occur within ASC 
Blocks. These views require integration of RC 
Desk log data and ASC telemetry.

There are situations (event re-creation, 
root cause analysis) when the ability to 
see raw telemetry data is required. In one 
situation, early in the implementation of the 
historian, one of the ARMGs was reported 
to have reduced productivity. The onboard 
crane machine system did not provide any 
specific fault data related to this issue. When 
the mechanics checked the machine, they 

could not see any physical problems. On 
inspection of the crane telemetry, it was 
quickly noticed that the ‘shape’ of the trend 
for hoisting did not look normal. This led the 
maintenance department to identify an issue 
with a slightly bent flipper (not visible to the 
naked eye and missed on initial inspection). 
The problem was fixed within the shift.

ARCHITECTURE
The terminal wide data historian system 
implemented by Hatch can be generally 
divided into four parts:
1. Data Acquisition (Connectors/Interfaces)
2. Data Storage (Historian/Database)

Figure 1: Example STS Cycle Time Breakdown

Figure 2: Tableau - Ad-hoc Analysis for M&R

Figure 3: PI Vision used for Trend Analysis.  Graph shows different Process /Equipment values over time
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3. Data Organization and Calculations (Data 
Framework)

4. Data Visualization (Visualization Tools)
The system architecture at TraPac can be 

seen in Figure 4.

DATA ACQUISITION 
Data for the system is collected from three 
sources: JMS, log files, and configuration 
files. These data sources were not in a 
format that any off-the-shelf interface 
could use. Therefore, custom applications 
were required to transform the data into a 
meaningful structure before ingestion by the 
data historian. 

DATA STORAGE 
This project used the OSIsoft PI historian 
for the data historian due to the team’s 
experience with it on other projects. 

DATA FRAMEWORK 
PI Asset Framework (PI AF) was used to 
organize the data based on the area or 
equipment it is associated with. The data 
framework provides automated calculations 
using the collected field data which infer 
equipment cycle information (STS, RMG, 
ASC, Straddle Carrier).

KEY CONSIDERATIONS
The TraPac historian is now seen as a core 
system supporting key operational and 
maintenance activities. Some considerations 
for a successful and quick historian 
implementation include:
• Empowering end users to answer 

their own questions as they arise. The 
questions we will have tomorrow are 
not always known today. For TraPac, one 
week the site is focusing on why there 
are so many RC desk requests within the 
blocks, and the next week, it is about 
understanding whether one generation 
of straddle carrier can handle twins 

better than another. The solution needs 
to be agile enough to provide these 
answers without requiring software 
programming. The solution needs to 
provide users with the ability to perform 
ad-hoc analysis.

• Ongoing engagement with the business 
and other stakeholders. It was vital that 
the business (automation, operations and 
maintenance groups) and system vendors 
provide input to enable the correct data to 
be collected and modeled in a meaningful 
way. This is particularly important given 
that the data is in messaging format and 
not represented necessarily as process 
variables. The way the data is transformed 
and stored, affects how easy or difficult it is 

to use. For example, the cycle calculations 
built are based on the attributes the 
business would like to see.

• The system needs to provide good 
visualization of aggregated data to enable 
patterns to be detected, but also needs to 
provide the very granular data to enable 
baselining and event reconstruction.

• Collecting as much data as possible and 
modelling and organizing it properly. In 
some cases, it is not known ahead of time 
how a piece of data can be useful. If it is 
not collected, the data is not available if 
it is ever needed. Where sensors do not 
exist, often other data can be used to 
infer what sensors would have told us.
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I entered the maritime industry 15 years 
ago, having spent most of my career 
deploying automation to factories 
(mainly automotive) all over the world. 
It was rewarding to be able to share my 
experiences developed in a mature setting 
with a more an embryonic one. A big 
advantage in this scenario is that my past 
experience allowed our team to avoid some 
of the developmental pains associated with 
the deployment of disruptive technology 
and focus more directly on solutions that 
provided immediate results. I think that 
was a factor in how the Virginia project – 
back in 2007 – was able to finish on-time 
and on-budget and exceed a whole host 
of expectations. Having said all that, I have 
wondered over the years whether we did 
the industry a disservice by not having 
more go wrong. At one point the APMT 
organization felt the entire automated 
terminal development process could be 
distilled to a “checklist” – they called it 

“Terminal in a Box” (and it baffled me). 
There have been articles published 

recently questioning the value of 
automation. While I have no problem 
with the question being raised and 
debated, it is disconcerting when the 
debate is being made to sell products or 
services by people who have very little 
first-hand experience. Hence this article 
and the presentation that will follow it at 
the upcoming CTAC19 in London. To be 
clear, some of this is opinion and I fully 
expect it to provoke a debate.  

THE GOOD
The marine terminal industry always 
considers safety first. Properly implemented, 
automation is safer than conventional 
operations. The drive for safety must be 
paramount throughout the system design 
and implementation phases.

There is no doubt that automation 
systems are more cost effective to 

operate. There is a very high rate of repeat 
investment by companies who deploy 
automation. That would not be happening 
if the technology was not providing an 
economic return. To be perfectly clear, not 
all costs decrease. For example, operating 
costs might go down while equipment 
maintenance costs rise. All in all, the results 
are positive enough to support continued 
deployment. That does not mean that 
some stakeholders are not disappointed by 
the results. That should not be translated 
into a failure of the concept, rather a failure 
on the part of the project sponsors to 
manage the expectations related to their 
business case. 

Automation systems tend to be much 
more consistent than their conventional 
counterparts. Some have argued that 
consistency alone is a reason to automate. 
Automation systems also tend to be much 
more scalable (i.e. increasing capacity) on 
the high end. Most automated terminals 
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start with a first phase and scale up. 
London Gateway is a perfect example. 
If the land is available, it is pretty easy 
to expand the capacity of the terminal. 
This is probably truer as the level of 
automation increases. The higher the 
level of automation the more easily it can 
be scaled. The reason is that people are 
the most critical factor in the equation. 
Namely, highly skilled, reliable, disciplined 
people. The level of automation tends to 
place less demand on the people part. Do 
not read that as no people, or you will be 
greatly disappointed. People are always 
the key to success. Period.

THE BAD
In the interest of presenting a balanced 
view, the downsides (real or potential) 
should be considered. Most obvious is 
the up-front cost of automation. This is 
probably at least two times the cost of 
conventional and increases well beyond 
that as the level of automation increases. 
This is the likely driver behind the 
speculation about cost versus benefit. It is 
safe to say that not all investors have the 

same payback criteria. Some might want 
an immediate short term payback (which 
is unrealistic), others might want a stable 
long term cash flow (i.e. pension funds), 
while others might want the regional 
economic impact of commerce, etcetera.

The industry supplying the solution 
components is fairly small, not particularly 
competitive, and plagued by commercial 
uncertainty. Only a few suppliers exist 
because there is unstable demand (boom 
or bust has driven a lot of small companies 
out of business). There is also a fairly high 
barrier of entry for new companies. The 
biggest barrier is survivability and the risk 
of introducing unproven concepts into a 
very expensive system. Supplier extinction 
is highly related to relationship failure 
between customers and suppliers. There 
is too much blame, threats, excuses, and 
lack of teamwork. The commercial risk 
of failure is huge on both sides of the 
customer/supplier relationship. Buyers 
beware; there are no suppliers who can 
pay you enough in damages to compensate 
for the failure of your investment. Try 
to avoid those cases by establishing the 

proper working relationship from the 
outset. Pick suppliers who are partners 
and have a strong reputation for teamwork 
based projects. If you find yourself overly 
focused on the liquidated damages section 
of your contracts you probably should not 
be doing the project at all. 

One of the biggest stumbling blocks 
relates to the training of the operations 
team. That term in this context is used in 
a very broad sense. That means all aspects 
of operations, including maintenance 
and IT (which might not be obvious). The 
larger the team, the greater the challenge. 
Most projects will start with an event. To 
sustain the startup and deploy across the 
organization requires support 24x365. 
Getting the skill level of the critical mass 
of people to a sustainable level takes 
time. The more people, the more time. 
Technology based systems are sensitive 
to skill level voids. One or two improperly 
trained people can make a mess. The 
solution to this is time and patience. 

Performance metrics in some cases have 
been lower than expected. That is most 
likely due to a decision to stop focusing 
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on the “continuous improvement” efforts 
that should be fundamental to all high-
level technology applications. I think of 
this as quitting, or wearing out, or running 
out of gas (automotive guy talking here). 
That is a decision someone makes, not a 
certainty of all projects. 

The software requirements are very 
demanding. The state of the art while 
evolving is doing so at a very modest rate 
(that is a polite euphemism for tragically 
slow rate). The biggest challenge is a lack of 
knowledge about the problem at hand. The 
decision to outsource development puts a 
high emphasis on detailed specifications. 
If you do not understand how the process 
works (and most software providers do 
not) – how detailed and accurate can the 
specification be? 

In fairness to suppliers, they get a 
lot of input from customers regarding 
requirements. That is curious since many 
customers do not have a clue about what 
they really need. This ends up causing 
a big problem. Customers ask for dumb 
things, suppliers make promises to deliver 
those demands to secure an order, then 
get beat up trying to figure out how to 
deliver a solution that meets expectations 
(see liquidated damages discussion 
above). Software bugs are the result of this 
virtually hopeless situation. The bugs drive 
unreliability and work arounds. The work 
arounds increase technical complexity and 
dependence on extremely skilled staff. 
And without an injection of common sense 
– disappointment is the result. 

Another software trend relates to “the 
grass is greener” thinking. Customers are 
disappointed with the software status quo 
and figure they need a change (another 
supplier, or maybe a do it yourself TOS). 
Eventually this will all play out but in the 
short term this thinking adds risk.

Lastly, ‘Domain Contention’ is a term I 
introduced back in 2016. This is suppliers 
over-reaching to increase the scope of 
their product in the solution landscape. The 
more you do – the bigger the piece of pie. 
This is very hard to manage. It gets to the 
core of how businesses operate. Growth 
is critical, and the lack of certainty related 
to investments puts pressure on getting as 
much as possible out of the deals available. 
This has led to some really terrible solution 
architectures. For example TOS systems 
trying to control the exact location of 
equipment (to name but one). If everyone 
did their part, and stayed in their lane, the 
solutions would be more capable, reliable, 
cost less money, and ultimately result in 
more successful deployments. 

THE FUTURE
It is hard to talk about the future and not 
start by acknowledging the increasing role 

of autonomous vehicles. The maritime 
sector was actually an early adopter of this 
technology (i.e. AGVs in Europe in the mid-
90s). Recently there has been increased 
talk of auto-strad facilities. The auto-strad 
value proposition trades off terminal 
capacity for lower operating cost for a 
modest investment. This may be appealing 
in a number of situations. 

I have not heard as much discussion 
about the impact of autonomous vehicles 
on the off-terminal components of the 
logistics chain. That is where I think 
the impact could be huge. Imagine 
autonomous over-the-road trucks 
operating well defined delivery patterns 
during non-prime hours. It seems crazy 
that these would not be put in place 
before passenger cars, as this would solve 
so many problems with lower risk that 
it seems like a no brainer. Autonomous 
trucks fit nicely into a broader more tightly 
integrated supply chain, vessels arrive 
on time (imagine that), are consistently 
processed at the terminal (meeting 
expectations about speed and reliability), 
trucks and trains are serviced in a highly 
predictable way, contributing to reliable 
end to end logistics. The result, lower 
inventory costs and increased agility for 
the beneficial cargo owners (BCOs).

Most of today’s TOS software incorrectly 
relies on optimization algorithms. To 
demonstrate this in simple terms – if you 
are loading 200 boxes into the hatch of a 
ship it is crazy to think (or worry about) 
what’s the best order to do that (i.e. 
optimized). Rather, it is more appropriate 
to figure out how to get the 200 boxes on 
the ship in an acceptable order (one out 
of thousands of different combinations) 
that allows sufficient flexibility to deal with 
equipment breakdowns, labour shortages, 
uneven container distribution in the yard, 
late vessel arrival, contention by other 
cranes working the same ship, contention 
by cranes working different ships, and 
contention related to the support of other 
intermodal exchanges (gates and trains). 
The software must recognize when it is 
necessary to break rules (short term) to 
accomplish a long term result. For those 
who play chess – sacrifice your queen to 
gain a checkmate.

I have been very fortunate to work 
on some very capable project teams 
throughout my career. The teams that 
implemented the Virginia and New Jersey 
projects were very strong. Reliance on 
specific people will not be a sustainable 
solution for the anticipated growth of 
automation in the industry. A couple of 
companies have started assembling the 
ability to deliver “one stop” solutions by 
increasing their scope of supply. Thus far, 
combining equipment and software seems 

to be making good progress. At least 
two sources for this are developing and 
will provide choices for customers in the 
future. The civil works is a critical aspect of 
the equation and that seems to be missing 
(and likely very hard to integrate). There is 
no doubt that at some point the “Terminal 
in a Box” idea may become a reality.

CONCLUSION
Without a doubt the terminal industry 
has experienced a paradigm shift since 
2007 when the Virginia terminal opened. 
More than 20 automated terminals have 
been or are being built. The industry will 
continue to evolve. One thing that is not 
likely to change much is the effort it takes 
to create a winning solution. Plan on very 
long work days (14-16 hours) that span 
the entire week (yes, weekends too) and 
continue for months if not years. Plan on a 
pace that requires post-launch tuning and 
training. While the hours may eventually 
slow down, the focus on getting better 
must never stop. If you think you are 
done – you really are done (as in you are 
finished).
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The mega-sizing of the shipping industry, 
with larger ships, hub port strategies, 
consolidations and new alliances, drives 
container terminals to transform their 
operations to stay relevant. Furthermore, 
the cascading brings the mega-age effect 
to terminals of all types and sizes, to 
greenfield and existing  facilities  alike.  
This paper discusses three main mega-  
age drivers for container terminal change 
and different strategies for implementing 
transformation.

IS TRANSFORMATION NEEDED?
In order to answer this question, we have 
identified three mega-drivers impacting 
container terminals over the coming years:
1. Remaining  relevant:  The  mega-age 

has shifted the focus from building  
new terminals to re-equipping existing 
terminals to provide the required 
productivity, high peak capacity and 
high container storage capacity. Mega- 
sized cranes are needed for sufficient 
lifting height, reach and capacity. At the 
same time customers expect reduced 
handling  cost  per  container.  However, 

some of these requirements  may  be  
in conflict, or at least inconsistent: 
improving  crane  productivity  is   not 
so simple since serving large ships is 
slower than serving smaller ones  due 
to longer trolley/hoist distances and 
longer ropes. Maintaining high peak 
capacity may need extra equipment and 
staff, which can increase the handling 
cost per container.

2. The digital era customer expectations 
change the game: Today, shippers 
expect guaranteed container delivery 
times to multiple modalities. Shipping 
lines have started to diversify their 
service offerings by seeking premium 
pricing for fast or guaranteed delivery. 
This requires predictable productivity 
and sequenced operations in the 
terminals involved. Ability to provide 
real-time information online regarding 
the status and location of individual 
containers and correct information for 
the next actor in the chain are basic 
requirements in the digitalized world.

3. Safe & sustainable: Serious shipping 
accidents have already resulted in 

enforcement of correct declaration of 
container weights. The recent significant 
increase of serious fires onboard ships 
has highlighted the risks with dangerous 
cargo, especially on mega-vessels. To 
limit these risks, terminals and shipping 
lines will be obliged to accurately track 
the contents and location of containers 
onboard. Automated - digitalized 
terminals are already able to comply with 
such requirements but new regulations 
may become  a challenge for many 
manual terminals. Container terminals 
will  be  expected  to  be  sustainable  
and energy efficient members of 
societies. Emissions, noise and light 
pollution on today’s levels will not be 
tolerated. Terminals are  also  expected 
to offer a safe and comfortable working 
environment that promotes team work 
and collaboration, in a location that is 
easily accessible for the employees.

The drivers are diverse and, consequently 
so are the transformation strategies. 
Automation and digitalization will naturally 
play a critical role, but there is more to 
consider.

TRANSFORMING TERMINALS 
IN THE MEGA-AGE
Uno Bryfors, Senior Vice President, ABB Ports
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TRANSFORMATION AT THE TERMINAL 
LEVEL
A holistic analysis of a terminal’s existing 
operations provides a basis for re- 
configuring operations focusing on the 
weakest link(s). The weakest link is not 
necessarily a big-ticket item and yet 
addressing the weakest link often results in 
significant increase in a terminal´s capacity. 
The weakest link can often be found in 
manual processes (e.g. at the gate/hand- 
offs), poorly integrated/sized yard or on- 
dock rail operation, lack of competence, 
poorly organized exception handling, or 
inadequate utilization of automation and 
Iogistic systems.

Terminal-level transformation can be 
achieved by deploying equipment in a 
flexible way supported by automation. 
Scheduling and prioritization of container 
moves, vehicles and cranes based on real- 
time information can save seconds and 
minutes at every move resulting in sig- 
nificant total productivity gains.

Optimizing  the  net  production   time is 
the fastest and cheapest way of improving 
productivity. This is enabled by crane and 
process automation. Deploying remote 
operation on all types of cranes, eliminates 
interruptions caused by breaks and moving 
staff to/from/between cranes and enables 
the use of higher crane motion speeds and 
accelerations. Remote operation provides 
an ergonomic working environment for 
the equipment operators and enables 
unified management of exception handling 
for cranes, gate and vehicle identification 
contributing to maximized net production 
time.

Digitalization is  not  only  about  big  
data and clouds; it also brings significant 
opportunities for transformation of 
operational processes. The numerous 

systems already being used in container 
terminals constantly collect data about 
events, operational exceptions and de- 
bugging information. What the systems 
themselves need to ‘know’, they already 
know; it is just that they have not been 
able to pass on all of the information to the 
staff operating the terminals. Visualization 
of that data enables monitoring of the 
entire logistical flow from individual 
machines  and  immediate  actions   can   
be taken as necessary. It also provides 
means for analyzing and evaluating the 
processes execution, studying equipment 
performance and understanding 
equipment health, enabling terminals 
to achieve continuous operational 
improvements.

TRANSFORMATION AT THE QUAY
At the quay the transformation to mega- 
age capabilities can be based on the 
equipment itself or on the re-engineering 
of processes. Based on the needs and the 
goal of the transformation there are a 
number of options that can be considered:
• Upgrade the existing STS cranes to 

increase  lifting   height/outreach. When 
considering this option, it is important 
to analyze if the structurally upgraded 
cranes will meet functional requirements 
in the long run, and whether components 
(e.g. electrical systems/equipment) 
should be replaced during the upgrade, 
considering the expected remaining 
lifetime of the crane.

• Automated or manual STS cranes. The 
taller cranes of the mega-age pose a 
challenge even for an experienced and 
skilled crane operator. Automation 
system    supports    the    operators  
and makes every operator a good 
operator which makes the production 

predictable.
• Digitalization. By fully digitalizing 

the information exchange between 
(remote) crane operator, checker and 
deck-man, i.e. within the team involved 
in the operation of STS cranes, the 
entire quay operation can be digitalized 
and checkers become remote checkers 
overseeing several cranes from the 
control room. Digitalization brings the 
remote operation to the next level, 
supporting continuous operation by 
solving logistic exceptions without 
impacting the crane cycles.

TRANSFORMING ON-DOCK RAIL 
OPERATIONS
For many terminals transformation of 
on-dock rail operations offers great 
opportunities to increase terminal capac- ity. 
Introduction of automatic intermodal yard 
gantry cranes (IYCs) gives several sig- nificant 
benefits. The automated motion sequence, 
including landing on  chassis and rail cars 
supported by remote opera- tion, allows the 
full capacity to be  uti- lized continuously. 
Additionally, the IYCs shorten the transport 
distances  in  the yard and result in better  
utilization  of yard space. Higher on-dock 
rail capacity means less road vehicles, which  
im- proves the sustainability of the  termi- 
nal’s operation but  also  results  in  a  more 
predictable and efficient operation.

GCT Delta Port in Vancouver recently 
completed   the   re-configuration    of 
their intermodal yard resulting in the 
world’s  highest  on-dock  rail   capacity 
and an  efficient  layout  that  optimizes 
the terminal’s traffic flow. The terminal 
remained fully operational  throughout  
the project in which smaller manual RMGs 
were replaced with eight automated and 
remotely supervised widespan IYCs.

Transformed to the world leader: GCT Delta Port’s intermodal yard now has the highest on-dock rail capacity in the world. The widespan cranes 
are equipped with ABB’s automation and remote supervision system. 
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TRANSFORMING YARD OPERATIONS
The mega-age yard needs to be equipped 
to provide a cost-efficient service for both 
waterside and landside operations. In many 
terminals around the world, automated 
cantilever stacking cranes (ARMGs) have 
proven to be an efficient solution for 
obtaining substantially higher yard capacity 
and productivity. Cantilever stacking cranes 
can handle wider blocks, yielding up to 
20% more storage capacity within a given 
space/stacking height compared to yards 
with RTG operation.

Higher motion speeds, fast automatic 
positioning/landing and better scheduling 
capabilities make automatic-unmanned 
cantilever stacking cranes more productive 
than RTGs which means less machines. 
They allow flexible capacity deployment 
within and between blocks supporting the 
landside and waterside operations, which 
increases peak and average production 
capacity as all cranes can be used 
efficiently.

With automatic single or double cantilever 
cranes the pick-up/landing on the internal 
chassis can be fully automated, and only 
limited supervision is needed for handling 
road trucks. With one operator overseeing 
many cranes, the overall efficiency of the 
operation becomes very high.

Motion control and automation systems 
of ARMGs log a huge amount of data. Via 
digitalization, everything that these systems 
already knew but couldn’t tell us can now 
be visualized and analyzed.  Operational 
data (KPIs) and all data about container 
moves, orders, motions, interactions and 
the equipment itself, is stored. Data about 
an individual crane or the entire crane fleet 
is visualized in 2D/3D presentations.

A typical yard transformation project to- 
day is an extension or re-equipment of an 

existing yard. This can include transforming 
manually operated RMGs into automated 
and remotely supervised cranes. For 
instance, the FICT terminal in Tianjin, 
China, recently upgraded and automated

31 RMGs to increase the terminal’s 
capacity by improving the efficiency of the 
yard operation.

TRANSFORMATION AT THE GATE
Automated gate operation has significantly 
reduced the gate transaction time 
compared to manual operations by 
eliminating costly and inefficient manual 
processes and by enabling centralized 
exception handling.

However, it is possible to reduce gate 
transaction times by up to 50% compared 
to traditional automated gate by deploying 
digital gate. This represents  a  big  saving 
in terms of time and cost for terminal 
operators, especially those serving mega 
vessel calls.

A digital gate is based on pre-arrival 
check-in (comparable to an on-line check- 
in for air travellers), which ensures that 
booking details are correct before the 
arrival at the gate. With pre-arrival check- 
in completed via a mobile app (by the truck 
driver him/herself) or web interface (by 
the dispatcher), the driver only needs to 
handle the identification if required (finger 
print or card scan) and scan the QR code 
from his mobile app and he/she is cleared 
to complete the mission.

CONCLUSION
Transformation will be needed in the vast 
majority of terminals with varying handling 
concepts and needs. It is essential when 
selecting the strategy to avoid short term 
sub-optimization, and instead to specify for 
the future.
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Digital gate: ABB’s Express Lane allows most of the actions to be made before arrival at the gate via mobile app/web interface.  
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— 
Safer, greener and 
more productive.  
Automation from  
ship to gate. 

Mega ships with mega calls require higher speed and capacity at every node 
of the process in container terminals, where large cranes work side by side with 
people and vehicles in motion. Our solutions help moving more containers per hour 
– from ship to gate. They ensure predictable production and allow extracting more 
capacity from existing systems as a response to the requirements of the mega-age. 
They eliminate inefficient processes and bottlenecks at critical transfer points, 
and reduce emissions and increase energy efficiency in the terminal. Our solutions 
for next level remote operation of all gates and cranes makes the terminal safer and 
more productive. Begin the transformation today. Let’s write the future. Together. 
abb.com/ports

in Panama, Nov 13-15
Stand E10



By helping to grow international trade, 
containerships continue to show 
themselves to be an important part of 
the logistics chain for international value 
creation. As the number of container 
terminals along international shipping 
routes grows, so too does the demand 
for automated systems to manage data 
and information throughout individual 
terminals. In all areas we see growth trends 
for smart systems that infuse technical 
capabilities into a company’s operation and 
maintenance strategies.

SMART OPERATIONS
An ongoing concern at every port is how 
much activity at terminals will cease as 
a result of equipment failure. Variables 
such as multiple equipment systems on a 
single platform and maintenance intervals, 
or crane hourly rates, contribute towards 
increasing operational expenses (OPEX). 
However, these costs can be offset with 

the use of technical options that are paired 
with a supplier’s intelligent maintenance 
strategy.

The market for port equipment supplies 
has grown at an historic rate in recent 
years, which leads to increased service 
issues. Now, servicing personnel must 
be familiar with every system as well 
as knowing how to comply with each 
system’s respective maintenance intervals. 
It is unlikely that various systems have 
the same maintenance intervals, so 
service personnel must find the most 
appropriate balance. Setting interventions 
to be performed too frequently will 
unnecessarily increase a company’s OPEX; 
enacting them too few and far apart 
creates operational risks and even safety 
hazards.

Industry 4.0 has become a global 
benchmark within manufacturing and 
process industries. In ports and container 
handling also, key players want to ride the 

technological changes. Many are ready 
for this, and several port operators now 
expect their suppliers to provide machines 
and systems that include data transfer and 
automation capabilities. Just as numerous 
solutions are currently available for the 
Smart Home and Smart Factory, the 
industry is primed for offerings for the 
Smart Port and Smart Warehouse. These 
new systems will use data transfer to 
increase security and performance for port 
operations worldwide.

In this new landscape, companies 
emerge almost daily, each dedicated 
to addressing these future demands 
and developing new technologies with 
creativity and competence, or combining 
them with each other to offer added value. 
Likewise, established organizations have 
been planning for years on how to succeed 
in this new market. In terms of the Internet 
of Things, there is a frenzied atmosphere 
on both supply and demand.

BIG DATA =  
BIG CHALLENGES
A SOLUTION BASED APPROACH 
Olivier Ruelle, Global Systems Manager, Conductix-Wampfler, France
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We add the “E”
to your RTG
Electrification of
Rubber Tyred Gantries
Converting a conventional RTG into an electrical one 
(E-RTG) means to shut down the diesel generator and 
to power the RTG with electrical power only – the basis 
for automation. This is possible with electric power 
solutions, including E-RTG auto-steering and positioning 
systems, developed by Conductix-Wampfler:
Plug-In Solution, Drive-In P Solution, Drive-In L 
Solution, Hybrid Solution and Motor Driven Cable 
Reel Solution with CAP - Cable Auto Plug-In.

We move your business!

www.conductix.com

E-RTGTM 

with Drive-In L Solution and ProfiDAT®

E-RTGTM 

with Motor Driven Cable Reel Solution 
and CAP - Cable Auto Plug-In

E-RTGTM 

with Hybrid Solution

The new Cable 
Auto Plug-In 

Solution

     CAP

Container Termninal 
Automation Conference
6-8 May, 2019 - London, UK



SECURITY, TECHNOLOGY, AND 
PERFORMANCE
As a company in this space, we are having 
to prepare too. Any business which 
doesn’t offer a full-liner portfolio that 
covers the entire range of energy and data 
transmission within the port environment, 
and future expansions which cover 
security, technology and performance 
will be left behind. As part of our own 
development, we’ve tested products and 
systems for decades in various applications 
and markets. Keeping in mind how 
automation has worked in sister sectors, 
or even unrelated sectors, can offer us 
excellent insight into the trends that are 
likely to follow after early implementation. 

With new intelligent systems, it is now 
possible to positively influence OPEX by 
setting maintenance schedules according 
to actual demand. In doing this we are 
monitoring the system for condition and 
deviation from specified operating states, 
thereby drawing conclusions about the 
wear of individual components from actual 
operating conditions and calculating their 
service life using a data model. When the 
need for a new part or process comes 
up, this can be automatically recognized 
and communicated in real time. Via this 
methodology, operators and suppliers 
can design the supply chain in the most 
efficient way, ensuring the entire business 
model has been individually provided for 
with the appropriate technology. 

Systems such as motor-driven cable reels 
or a cable trolley on an STS or RTG crane are 
sources for process data analytics to increase 
operational safety and performance where 
humans no longer can. Once equipped with 
sensors, these systems will become the eyes 
and the ears of communication technology. 
Additionally, the CPU will collect, analyze and 
interpret data to provide the user with clear 
and simple options. 

DATA-BASED SOLUTIONS
We at Conductix-Wampfler rely on 
cloud technology which can be accessed 
through a large number of communication 
channels. Since data security can be a 
daunting topic, we rely on a physical 
separation of the equipment network 
and the operator's network (i.e., there 
is no connection between the path of 
the data collected and transmitted, and 
the operator's data network). With a 
system like this in place, any attempt at 
unauthorized manipulation will fail. This 
use of such technology will enable us to 
monitor our systems remotely in future 
and increase operational reliability – all of 
which will reduce an organization’s OPEX. 
Furthermore, an extension to systems that 
do not come from our company is also 
conceivable, as it is technically possible.

Together with our ProfiDAT contactless 
data transmission and compact systems or 
high rate, uninterrupted fibre optic rotary 
joints, we aim to offer a comprehensive 
data solution for on-site and remote data 
communication from one source. This 
data is hosted on a cloud-based service 
portal and is available to every user who 
is registered for this service. Given the 
demands the industry is facing from the 
wave of change, this marks a first step 
in the right direction on a long journey, 
in the author’s opinion. This is chiefly 
because data gives us the opportunity to 
offer our customers condition monitoring 
and predictive maintenance as part of 
our service portfolio. Whether a company 
provides a service from an HQ or a local 
service centre, the modern solution 
provider needs to be just a mouse click 
away. This is the customer expectation 
now, as once one company has that 

capability, all are falling behind if they do 
not also offer this speed of service. 

These functionalities should be gradually 
extended to other product areas so that 
a company can offer its customers – in all 
applications and markets – data-based 
service solutions from a single source. 
This will be in addition to the well-known 
and proven systems for energy and data 
transmission, which, like most of our 
products, will be available via our web 
shop.

The first applications in terminals show 
us that we are getting a precise feel of the 
market demand, and that our portfolio 
expansion has been positively received by 
terminal operators. This shows us a path 
worth pursuing to unlock the potential that 
automated ports have to offer. The key is 
maintaining a responsive, digital system which 
allows both real time data analysis and long 
term trends spotting and machine learning. 
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Technology of the ‘Fourth Industrial 
Revoluti on’, dubbed Industry 4.0, is 
changing the way containers are loaded 
and discharged at ports. Digitalizati on, 
featuring the use of big data, arti fi cial 
intelligence and automati on, is triggering 
profound changes, which are redefi ning the 
landscape of the mariti me industry and the 
way ships and cargos are handled at ports. 

Increasing reliance on sophisti cated 
technologies for operati ng ports more 
effi  ciently, producti vely, safely and in a 
more environmentally friendly way, as well 
as in a more cost competi ti ve manner, is in 
keeping with the Industry 4.0 revoluti on. The 
emergence of ‘smart ports’ is a manifestati on 
of port operators’ adaptati on to today’s 
innovati on-driven business landscape. More 
and more port operators have aligned their 
business with a technology-focus in order 
to increase their competi ti veness and also 
to positi on themselves for reaping future 
growth opportuniti es.   

Key container ports such as Shanghai, 
Singapore, Hong Kong, Rott erdam 
and Dubai have invested heavily in 

infrastructure, human capital and 
technology - including the use of online IT 
platf orms and smart soluti ons, for bett er 
serving their customers and gaining a 
competi ti ve advantage. 

KEY DRIVERS
Numerous factors are prompti ng the 
world’s leading container ports to 
automate and digiti ze their operati ons:

Emergence of new technologies and 
web-based applicati ons amid the Industry 
4.0 revoluti on is enabling consumer, 
businesses nati ons to trade more 
effi  ciently in real-ti me. Fusion of separate 
technologies and devices has enabled the 
integrati on of physical and digital domains 
and allowed huge quanti ti es of data to 
be shared across the globe. As Industry 
4.0 gains tracti on, new technologies, 
applicati ons and soluti ons will become 
more aff ordable and therefore pervasive.

Competi ti on between ports is intensifying 
as they vie to att ract the big container ships 
operated by main line operators (MLOs). 
Such vessels are only likely to call at ports 

with the necessary physical features (such 
as a sheltered locati on, deep dra� s and 
proximity to shipping lanes), infrastructure 
(adequate long linear berths and spacious 
container yards) and container handling 
equipment. In additi on, the formati on of 
alliances among the MLOs has reduced the 
number of port calls made by the biggest 
ships as they seek economies of scale 
and cost reducti ons, down to a handful of 
mega-ports which can cater for the giant 
vessels operated by the alliances. 

Customer demand is calling for ever 
greater effi  ciency, producti vity and 
bett er value-adding services, with rising 
expectati ons for ports to operate in a safer 
and more socially responsible manner.  
This has prompted port operators to 
improve their infrastructure and deploy 
greater use of IT and automati on to raise 
levels of service and cost effi  ciency at their 
terminals.  Demand from port users for 
an overall sati sfactory experience is also 
providing the impetus for port operators to 
create a safe, secure and environmentally 
friendly environment.

UPPING THE IT ANTE
ADOPTION OF INDUSTRY 4.0 
Nazery Khalid, Honorary Secretary of the Association of Marine Industries of 
Malaysia (AMIM), Kuala Lumpur
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Profound changes have occurred within 
the marine industry, such as shipping, 
shipbuilding and logistics support services, 
and also in policies, rules and regulations. 
For example, shipping companies are 
increasingly sending and receiving data 
on cargo transported by their vessels in 
real-time. With emergence of ships with 
e-navigation features such as electronic 
charts, ports should start investing in the 
facilities and expertise to handle such ships, 
if they want to be included in the loop of 
ports these ships serve. As ships become 
more environment friendly, in adherence 
with the 2020 sulphur emission limit 
imposed by the International Maritime 
Organization (IMO) and international 
conventions such as ballast water and 
green ship recycling, they are equipped 
with more technologically- and digitally-
driven eco-friendly, fuel efficient features 
and onboard systems.  These ships will 
require ports to match their levels of 
technological sophistication to serve them, 
hence necessitation the port operators to 
invest in technology and digital systems 
and equipment to handle them.

PORTS SMARTING UP
Among examples of ports adopting 
‘smart’ features, the Dubai Maritime City 
Authority (DMCA) has established its Dubai 
Maritime Virtual Cluster (DVMC). This 
enables investors in the emirate’s maritime 
industry and users of Dubai’s Mina Rashid 
port to obtain online access to information 
on the Dubai marine industry’s services. 
Establishment of the DVMC virtual hub is 
aimed at promoting the emirate as a world-
class maritime centre and strengthening its 
ranking among the world’s top five maritime 
centres, as ranked by the International 
Shipping Centre Development Index.

Due for completion in 2040, Singapore’s 
new mega terminal in Tuas will emerge 
as one of the most hi-tech of its kind in 
the world. Four phases of the terminal 
have been planned – expected to be 
developed over a period of 30 years. The 
first phase alone will be able to handle 
20 million TEU annually when it becomes 
operational in the early 2020s. When 
fully developed, the entire port will have 
a handling capacity of 65 million TEU, 
twice the current throughput capacity 
at Singapore Port, the world’s largest 
container transshipment hub.  The Tuas 
terminal will have the physical attributes, 
infrastructure and equipment to handle 
24,000 TEU container vessels efficiently. It 
will feature sophisticated, next-generation 
hi-tech equipment and systems in areas 
such as container loading, offloading and 
tracking, plus port water management 
to help vessels avoid congestion and 
give them the best route to reach berths 

safely and efficiently The Tuas terminal is 
also expected to feature automated port 
equipment, autonomous yard cranes and 
data analytics capabilities.

Some container ports across Asia, 
Europe and the US use hi-tech solutions 
for beefing up security, on their premises 
and in harbour waters. These include 
web-based risk intelligence systems and 
platforms for giving security operations 
personnel access to intelligence 
(encompassing data from shipping 
companies, shippers, logistics services 
providers, port authorities, maritime 
security agencies and other related 
parties). Ports have also notably reinforced 
their resilience in the wake of cyberattacks 
on the ports of San Diego, Los Angeles 
and Barcelona. Security measures include 
strengthened firewalls and enhanced 
robustness to prevent ransomware 
demand and data breaches.

NO STOPPING THE DIGITALIZATION WAVE
The profound and disruptive changes 
brought about by the so-called ‘digital 
revolution’ are causing irreversible impacts 
to our way of life and the way businesses 
and industries carry out their operations.  

As a crucial component of the maritime 
supply chain, container ports are 
increasingly playing a crucial role in leading 
the Industry 4.0 wave sweeping the world. 
Being at the forefront of global trade, port 
operators will be aware that to defy the 
force of digitalization will be to run the 
risk of being swept away and drowned by 
technology’s rapidly changing currents.

Container ports, with their integral and 
wide rangeing influence on global trade, 
are not only feeling the effects of Industry 
4.0, but are also notably warming up to the 
technologies and developments shaping 
the digital economy. Their responsiveness 
is manifest in their intensifying use of 
sophisticated technologies and digital, 
web-based systems and solutions, plus an 
increase in the recruitment of tech-savvy 
personnel.

The rising use of cutting-edge 
equipment, automation and digitalization 
in port planning, operations and strategy, 
has boosted decision making in many 
areas of operations, such as ship and 
container handling. Use of real-time data, 
big-data analysis and predictive analytics 
has also enhanced safety, security and 
environmental protection of container 
ports.  This results in time savings 
and reductions in cost and therefore 
improvements to companies’ bottom 
line. Current and new technologies will 
continue to make ports more reliable, 
efficient, productive, safe and secure, while 
offering excellent services to their users at 
competitive cost. 

Adoption of technologies within Industry 
4.0 can help port operators and authorities 
in the marine industry to gain manifold 
benefits. These include greater operational 
efficiency and productivity, a boost to 
competitive advantage and opportunity 
to venture into new markets. Reduction 
of carbon footprints is a further important 
benefit, as is the customization of products 
and services. 

This trend of adopting new technology 
looks set to continue in the years ahead 
as port operators strive to be competitive, 
efficient and productive. They will likely 
seek to keep up to speed with the fast 
changing digitalised global trade and 
maritime supply chain, including the threats 
posed by cyberattacks. All such changes 
should boost port operating companies’ 
bottom line and create a virtuous cycle that 
benefits customers, consumers, businesses, 
industries and nations.
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As global trade increases, ports in turn are 
thriving. However, some aspects of their 
opera� ons appear to be stuck in the past, 
with most container ports s� ll manually 
opera� ng gigan� c container yards. For 
terminal operators, fi nding the right 
container can be like fi nding a needle in a 
haystack – especially in today’s ports, which 
can move around 11,000 cargo containers 
daily. But as the demand for goods rises, so 
too does demand to move a greater volume 
of containers faster and more effi  ciently. 

To counteract this need, more and more 
Internet of Things (IoT) sensors, systems, 
and technologies are being implemented 
to interconnect people, equipment, 
infrastructure, vehicles, and other cri� cal 
assets. In par� cular, port offi  cials are 
evalua� ng and looking to implement 
mobile communica� on technologies to 
help them improve produc� vity and reduce 
opera� onal costs.

SMART PORTS 
Ports are extremely complex, with countless 
opera� onal and security func� ons involved 
in the successful movement of cargo. 
Connec� vity is crucial for helping operators 
to mobilize these func� ons and overcome 
the complexi� es. However, movement of 
the world’s goods requires more than an 
average network. It requires a highly secure 
and highly mobile network; one which 
can open doors to new possibili� es and 
revolu� onize the way port operators work. 

The Industrial Internet of Things 
(IIoT) is emerging as the main driver of 
the revolu� on of today’s ports, aiding 
smarter yard opera� ons. This level of 
port connec� vity has the poten� al to not 
only maximize opera� onal effi  ciency and 
produc� vity, but to also truly transform 
port business models by giving operators 
the ability to predict equipment health and 
performance, create autonomy and deliver 
new services. 

CREATING A LIVING NETWORK
If port operators are to exploit the 
capabili� es of the IIoT, they must be backed 
by a reliable, robust and secure wireless 
mesh network; a strategic asset which can 
cost-eff ec� vely provide port-wide access 
and ensure network-wide support for a 
variety of applica� ons.

Such a network must also be easily 
scalable to support hundreds of high-
bandwidth nodes, providing ports with 
the ability to leverage their network 
investments, while adding capacity and 
reach whenever and wherever it is needed 
throughout the port.

CONNECTING PORTS
Rajant Kine� c Mesh® technology has the 
ability to deliver the robust and mobile-
enabled connec� vity that ports need to fully 
capitalize on the opportuni� es of industrial 
IoT. Thanks to Rajant’s BreadCrumbs, and 
its ability to communicate peer-to-peer, 
via mul� ple simultaneous connec� ons, 
informa� on can be shared back and 
forth in a fully mobile, highly resilient 
web of communica� ons. Furthermore, 
BreadCrumbs can maintain these peer 
connec� ons simultaneously, even while 
in mo� on and autonomously link to other 
nodes as they come into range - ensuring 
that no connec� ons need to be broken for 
new ones to be made.

For instance, if one path becomes 
blocked or interference is iden� fi ed from 
container or equipment movement, or 
other port opera� ons, Rajant’s InstaMesh 
technology dynamically redirects traffi  c 
over to another available path, with the 
network automa� cally op� mizing itself 
with changing condi� ons. BreadCrumb 
nodes can also be directly deployed on 
a port asset – be it a vehicle, quay crane, 
RTG, straddle carrier, light mast, or drone – 
essen� ally turning that asset into a network 
node. These can then communicate not 

only with centralized access points, but 
with other moving nodes in the network 
as well; meaning that all are able to share 
informa� on back and forth in a highly 
interconnected web of communica� ons – 
providing total network mobility. 

MAKE-OR-BREAK CONNECTIVITY
As one of Europe’s largest sea ports, 
with excellent mul� -modal connec� ons 
to Europe’s major ci� es and centres of 
consump� on and produc� on, it is only 
natural that DP World Antwerp required an 
intelligent and rock-solid IoT infrastructure 
to support its opera� ons. Ensuring end-
to-end reliable, fast and secure wireless 
connec� vity across the surface of DP World 
Antwerp’s yard was a challenge in itself, but 
doing so while overcoming environmental 
interference would be no mean feat. 

However, due in part to a proven track 
record in serving industrial environments, 
Rajant’s wireless Mesh technology was 
chosen by BT to help form a wireless 
backbone concept which could meet 
DP World Antwerp’s complex demands. 
Rajant’s “Make-Make-Make-Never-Break” 
method of forming connec� ons played 
a great part in this, ensuring that no 
connec� ons had to be broken for new ones 
to be made – ul� mately, providing DP World 
Antwerp with a solu� on to its interference 
challenges. 

Powered by Rajant’s Kine� c Mesh 
technology, BreadCrumb nodes are able 
to create an intricate, yet robust set of 
frequencies which can send and retrieve 
signals, while con� nuously shi� ing to 
provide the best route for the signal. 
For instance, if a certain path becomes 
unavailable, or an object obstructs 
coverage, the nodes are able to iden� fy 
and use an alterna� ve route to redirect the 
data, using Rajant’s InstaMesh technology. 
The network can dynamically adapt 
connec� ons to moving vehicles such as 

ENABLING THE
CONNECTED PORT
Chris Mason, Director of Business Development, 
EMEA Market, Rajant Corporation
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containers or large ships, meaning that 
DP World Antwerp can keep up with its 
changing environment. 

The BreadCrumbs system can also 
communicate with any Wi-Fi or Ethernet-
connected device to deliver low-latency, 
high-throughput data, voice and video 
across the meshed, self-healing network. 
And with the ability to seamlessly combine 
fi xed, wireless and mobile nodes together, 
it ensures that DP World Antwerp’s cri� cal 
data always gets to where it needs to go, 
quickly. 

This is a key driver in enabling DP World’s 
digital transforma� on of the terminal, 
which handles 2.5 million containers 
every year, 3,000 trucks daily and almost 
950 ships annually. As part of this, the 
terminal operator will be able to provide 
secure and resilient connec� vity for 900 
employees at Antwerp Gateway and for 
the changing demands made of connected 
devices. Addi� onally, DP World will be 
able to analyse and op� mise processes 
and opera� ons, such as the movement 
of vehicles around the terminal. Not only 
does this provide an end-to-end view of its 
opera� ons to enable � mely analysis and 
decision making, it also ensures their large-

scale opera� ons perform effi  ciently and 
eff ec� vely. 

Successful deployment of the wireless 
backbone solu� on at Amtwerp has created 
a robust and reliable infrastructure for 
future IIoT deployments, opening up 
the possibili� es of automa� on, Ar� fi cial 
Intelligence and data-centric future growth. 

THE FUTURE OF SMART PORTS
In light of this, it’s clear that wireless mesh 
networks are emerging as the preferred 
solu� on for delivering the mission-cri� cal 
performance demanded by modern port 
opera� ons, such as those at Antwerp. As 
global trade con� nues to grow, the need for 
con� nuous, wireless on-the-go connec� vity 
for suppor� ng new and innova� ve 
applica� ons is clear. By adop� ng a network 
that can readily adapt to constant change – a 
living network, as such – port operators are 
able to protect their assets with improved 
situa� onal awareness, while mee� ng 
increasing demand to move a greater 
volume in and out of their ports. Not only 
does this ensure operators are able to keep 
ahead in an increasing fast-paced industry, 
but also enables them to capitalise on new 
revenue-genera� ng opportuni� es. 
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The digitization train has left the station, 
with 9% of companies now ahead of the 
curve and reaping the rewards. Advanced 
ports have experimented with the new 
possibilities brought about by the Fourth 
Industrial Revolution, yet now they are 
entering the next stage of digitization: 
capturing the potential of platforms and 
smartphone applications (apps). Platforms 
are now pulling everything together while 
apps provide the services through software 
built upon the architecture. The previous 
wave of technology startups transformed 
and disrupted industries by digitizing 
location, identity, behaviour, and so forth, 
and the next wave will enhance the digital 
universe by continuing the work and 
building software to provide value for the 
ecosystem. 

Conceptually, ports themselves are 
apps of the maritime ecosystem and the 
digital economy, as well as society. At the 
same time, they function as platforms for 
port stakeholders – including themselves 
– to build their apps upon. Therefore, 

ports that establish digital platforms 
can provide relevant data and services 
to reap the digital dividend – and help 
their business partners to do the same. 
Over the next 10 years, platform-driven 
interactions are expected to enable 
approximately two-thirds of the value for 
business and society.

PAAA: PORTS-AS-AN-APP
Accelerated technological development 
has significantly impacted port businesses. 
Even though the impact might not have 
reached the level some wished, or others 
expected, we now see digitization across 
the world of transport. Example are the 
numerous platforms and applications 
recently developed, co-developed or 
invested in by ports. Platforms provide 
access to any kind of resource available 
in the ecosystem. We can make use of 
platforms through apps, installed for 
example on our smartphones. Apps offer 
services that enable navigation of the 
physical space. A new layer of operating 

is thereby unfolding where creativity can 
break through traditional limitations into 
new spheres of precision management, 
planning and customer experience.

Reaching this level of digitization 
requires a complete rethink regarding the 
way we do business. Platforms and apps 
change the way we experience, evaluate 
and utilize assets and capacity, as well as 
the interactions and transactions along the 
value chain. McKinsey states (1) that in the 
next two to three years, Supply Chain 4.0 
might be able to deliver “up to 30% lower 
operational costs and a reduction of 75% in 
lost sales while decreasing inventories by 
up to 75%”.

EXPANDING THE UNIVERSE
In the Fourth Industrial Revolution, 
opportunities and threats are growing 
exponentially. Complexity is on the rise 
while time to respond is in decline. This 
dilemma is forcing traditional companies to 
come up with faster ways to respond and 
innovate.

PORTS-AS-AN-APP (PAAA) 
INNOVATING DIGITAL ARCHITECTURES ON 
SMARTPHONE PLATFORMS
Wolfgang Lehmacher, Thought Leader & Advisor, Hong Kong
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Startups innovate fast. Hyperloop 
Transportation Technologies (HTT), a 
production and design company with the 
vision to revolutionize transportation has 
set up a network of 900 professionals 
and 50 business partners, ranging from 
startups to Fortune 500 companies. This 
network can be activated to instantly solve 
any kind of problem. The ‘crowd-powered’ 
company can bring new solutions as well 
as disruption to any industry. HTT and 
logistics firm Hamburger Hafen and Logistik 
AG (HHLA) have recently established a 
joint venture (2) to transport containers 
at incredibly high speeds through a 
tube between the Port of Hamburg and 
its hinterland (inland ports included). 
Beyond the physical transport, HTT aims 
also at significantly improving customer 
experience through digital services.

Patrice Caine, chairman and CEO, 
Thales, writes “Yes, you may have the 
capacity to invest massively in research 
and development (R&D) to hire the best 
engineers in your field. … But it is not enough, 
for one simple, statistical reason: there will 
always be more groundbreakers outside 
of your company than within.” (3) Caine 
sees two ways out. The first is incubating 
internal start-ups with a degree of liberty 
towards the central hierarchical structure. 
The second is partnering, i.e. identifying the 
most promising start-ups in your field and 
finding ways to work with them.

NEXT GENERATION TECHNOLOGY 
INNOVATORS
The previous wave of technology startups 
benefited from the spread of smartphones 
and affordable cloud computing. 
Companies like Uber and Airbnb took 
existing business spheres and made them 
smart and mobile. However, this way of 
disrupting industries is drying up (4).

The up-and-coming wave of technology 
startups are largely focused on software 
for specific industries. They will support 
the modernization of the economy, solve 
traffic and capacity issues, further reduce 
cost and waste, but also help to deal with 
new challenges like increasing natural 
disasters and the potential collapse 
of the oceans. Some next generation 
startups will serve the first wave of 
technology innovators, such as Checkr, 
a digital service to expedite background 
checks for drivers. This startup works 
with Lyft and Instacart but also functions 
alongside other types of clients, such as 
the insurance company Allstate.

LOGISTICS AND TRANSPORT DIGITIZERS
According to Forbes (5), 9% of companies, 
the progressives with the highest levels 
of supply chain digitization maturity, are 
ahead of the curve and reaping rewards. 

Amazon is one of these. It has revolutionized 
logistics. The 1994 incepted company has 
robotized warehouse handling and has 
created entirely new delivery options, 
and is presently in the process of cracking 
the complex code of forecasting through 
artificial intelligence. This would allow the 
e-commerce giant to preposition goods to 
reduce costs and delivery times.

Maersk has tested, launched, introduced 
or was involved in the creation of many 
different advanced technology-based 
solutions. This includes cloud computing, 
ship supply by drones, internet-of-things 
equipped reefer containers, and partially 
blockchain-powered trade platforms. In 
2018, APM Terminals launched an online 
platform to offer a range of services, 
including booking of appointments and 
slots as well as the processing of payments 
and invoices – first at Khalifa Bin Salman 
Port (KBSP) in Bahrain.

PORTS IN MOTION
The Port of Rotterdam, one of the world’s 
leading smart ports, offers PRONTO, an 
application that shipping companies, 
terminal operators and other port 
stakeholders can use to manage their tasks 
during a port call based on standardized 
data exchange. PRONTO links into the 
Hamburg Vessel Coordination Center 
(HVCC) to exchange port call information. 
In turn, Antwerp invested in NxtPort, a data 
platform offering a range of port services, 
focusing for example, around container 
weight data and customs information. 
Also, Singapore has launched Calista, an 
open supply chain platform that invites 
other ports and logistics players to join. 
The above are all examples of advanced 
ports that have jumped on the train of 
digitization.

Given the above shows an appetite 
for innovation, digital ports will push 
platforms and apps. Innovative ones 
will give ground and incentives for 
beneficial cargo owners, railways, trucking 
companies, forwarders, agents, and even 
truck manufacturers and city governments 
to connect, join and build upon. This 
cannot only be triggered by providing 
valuable data, but also by functionalities 
like planning and monitoring tools that 
stakeholders wish to use, leverage and 
integrate. Conversely, ports will find value 
in building apps on others’ platforms also. 
The more apps are built, the more services 
are available and the higher the value of 
the platform. Eventually, the entire global 
port ecosystem will have been digitally 
wired and connected with other systems 
beyond the gate.

Port authorities are best placed to 
facilitate this development. Firstly, by 
supporting the digitization of everything 

that’s happening in the port, and secondly 
by helping the different stakeholders to 
build apps. This can be done by the means 
of establishing or facilitating alliances 
and setting up startup incubators and 
accelerators.

Platform-driven interactions are 
expected to enable approximately 
two-thirds of the value for business 
and society over the next 10 years – 
according to the Digital Transformation 
Initiative of the World Economic Forum 
in collaboration with Accenture. Ports are 
physical platforms and nodes of the world 
of trade and commerce. Their future lies 
not only in overlaying those with digital 
architectures but also in driving digital 
connectivity and developing and co-
creating app-based services on their own 
and other platforms.
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Private cellular wireless services are the key to 
unlocking the digital transformation of terminal 
operations. Today, the full-scale automation 
of berth and yard operations, including the 
deployment of automated stacking cranes 
(ASC) and automated horizontal transport, 
such as straddle carriers, as well as the use of 
drones, is being held back by the inadequacies 
of existing wireless systems. With the 
availability of new radio spectrum, there are 
now 4G/LTE solutions and soon-to-arrive 
5G solutions that are designed for private 
wireless networks. With their arrival, full digital 
transformation is now possible.

Terminal operators worldwide are 
challenged to meet the growing volume 
of container traffic, which is threatening 
to double by 2050, yet many terminals are 
already running 24/7. Container vessels 
grow ever larger, while just-in-time supply 
chains demand even faster turnaround 
times. Facing competition from new, smaller 
ports, shifting sea routes and loss of traffic, 
operators need to increase productivity, add 
new services and reduce costs to compete.

Digital transformation of their operations 

is one of the key ways to address these 
challenges. It allows operators to combine 
the strengths of IT, including computing, 
data storage and analytics, with operational 
control and monitoring systems and 
container handling equipment. The real 
advantages of linking all these systems 
digitally is best realized, however, when 
they have an end-to-end digitally connected 
operation, which is only possible with 
pervasive and robust wireless connectivity. 

This kind of real-time connectivity is 
difficult to achieve with existing wireless 
technologies such as Wi-Fi or other 
proprietary wireless solutions. They suffer 
from critical inadequacies around reliability, 
predictability, security, capacity and coverage. 
Some of these problems can be worked 
around using wired technologies, but given 
the high degree of mobility inherent in port 
operations, especially for horizontal transport, 
wired communications has its limits. 

CELLULAR IS A GAME CHANGER
With the never-ending hype over the latest 
technological breakthroughs, it is rare when 

something we carry around in our pockets 
and use every day can grab headlines. Yet, the 
standards developed for mobile operators, 
such as Long-Term Evolution (LTE) and 5G, are 
some of the most stringent for any industry 
in the world. Today’s cellular technologies are 
designed for high availability, high bandwidth, 
high numbers of devices per cell and the rapid 
movement of devices between cells. Wi-Fi, 
although fine for our home networks and 
checking our email at the coffee shop, is in a 
different league. Even industrial Wi-Fi systems 
cannot compete with cellular technologies 
because, at their foundation, they were never 
intended for business-critical applications. 
Until recently, cellular technologies were 
simply too expensive and too complicated 
to use in private networks. The radio 
spectrum was also licensed and consequently 
monopolized by the public carriers. 

Both of these limitations for the private 
use of LTE have now been removed and 5G, 
which represents the next generation of 
cellular technology, is even more available for 
industrial usages. Governments worldwide 
are releasing new spectrum bands that 

PERVASIVE. INDUSTRIAL. 
WIRELESS.
EVOLVING TERMINAL OPERATIONS
Matthias Jablonowski, Global Practice Lead – Ports, Nokia, Germany 
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are specifically designated for private 
networks, and cellular radios can now use 
unlicensed spectrum as well. Cellular radio 
equipment is available at price points and 
in configurations that are easily deployed by 
any IT team capable of running an Ethernet 
or Wi-Fi network.

The table in figure 1 illustrates the inherent 
advantages of private cellular networks over 
either Ethernet or Wi-Fi. One way to think 
of LTE is as a kind of wireless Ethernet, with 
the advantage of also supporting high-speed 
mobility of devices between cells or access 
points. With 5G even greater benefits can 
be expected. What this means in practice is 
that private LTE/ 5G networks can actually 
replace and converge all the other wireless 
networks that are currently in use in the 
port, including Wi-Fi and even private mobile 
radio solutions, such as TETRA (Terrestrial 
Trunked Radio) voice communications. To 
use TETRA as an example, cellular networks 
support dynamic group communications, 
including mobile radio features, such as 
push-to-talk and push-to-video, as well as 
call dispatch control and management. 

5G EVOLUTION
As we evolve into 5G, private cellular 
networks will be reliable and fast enough that 
they could be used for remote operations. 
The remote control of equipment, such as 
straddle carriers, requires very low latency 
communications and 5G systems will support 
these low latency requirements, including 
support for layer-2 transport of PROFINET. 
5G is a broadband, high-capacity wireless 
system that also supports the video uplink 
requirements of multiple cameras that 
would be required for remote command and 
control of the unit.

Other applications supported by private 
cellular include unmanned aerial vehicle 
(UAV) or drone inspection. Drones provide 
instant situational awareness in emergency 
situations but can also be used for remote 
visual asset inspection and monitoring of 
dangerous goods. LTE/5G can be used for 
end-to-end drone solutions that includes 
command and control of the drones and 
transport of the HDTV signal. Both these use 
cases showcase the inherent advantages of 
using a mobile cellular technology. Drones 
and remotely controlled straddle carriers 

need to remain in constant contact as they 
move through the terminal. Line of sight 
communications cannot be relied upon 
given the number of steel structures that can 
interfere with radio signals. LTE/5G, unlike 
other wireless technologies, are specifically 
designed for dense urban areas to provide 
coverage between very high buildings. They 
can easily provide ubiquitous coverage in 
the terminal yard, providing high reliability 
and QoS, as well as robust security and high-
speed mobility.

As vessels grow in size, the volume 
of container traffic is becoming almost 
overwhelming. However, artificial intelligence 
and machine-learning analytics, supported 
by pervasive industrial connectivity made 
possible by LTE/5G, can dramatically improve 
terminal operations systems (TOS). By 
optimizing systems such as the coordination 
of container handling equipment and 
personnel, the flow of goods end-to-end, and 
the availability of equipment, such as straddle 
carriers and cranes, terminals can create a 
7–10% increase in throughput.

REAL WORLD DEPLOYMENT 
A terminal operator in Finland recently 
installed a private LTE network illustrating 
some of the uses for this technology and 
how it can provide a platform for future 
growth. The operator installed a private 
LTE network from Nokia to support video 
cameras installed on ship-to-shore cranes. 
The application was primarily intended to 
record the status of containers before and 
after crane handling to provide early status 
to customers of damage and establish clear 
responsibility for insurance claims.

Their Wi-Fi/Wi-MAX network was not 
meeting their needs because it did not 
provide full terminal coverage and had 
insufficient capacity to support the video 
traffic. Digging fiber to the cranes was not 
an option, and as they looked towards 
future expansion plans, LTE provided a 
more inexpensive way to fully cover the 
terminal for other possible applications. 
Once the private LTE system was in place, 
the operator expanded the number of 
applications using LTE to include video 
surveillance for perimeter security and 
asset monitoring, connectivity to all cargo 
handling equipment in the terminal and 

warehouses, as well as connectivity for 
outside workers and machines. They now 
consider themselves ready for further 
automation to take them to Port 4.0.

CONCLUSION 
There are numerous use cases for private 
cellular networks (LTE or 5G) in terminal 
operations, any one of which can drive 
the business case for adoption. Once 
in place, they have all the features and 
capabilities to layer on future upgrades 
to port operations as they evolve towards 
full digital transformation. Private cellular 
wireless is the rare case of a disruptive 
technology that, due to recent government 
regulatory changes, comes to the market 
already mature and with a well-developed 
ecosystem. The risks from adoption are small 
and the benefits will be transformative. 

Figure 1: Private 4G/LTE combines the best of Wi-Fi and Ethernet and adds high-speed mobility
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Figure 2: Private 4G/LTE network from Nokia 
deployed in a Finish terminal
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Brexit has dominated all recent headlines 
about the UK ports sector. As we write 
this article there remains, to put it 
diplomatically, significant uncertainty 
over how, or even if, Brexit will play out. 
A strange mixed sense of concern and 
‘Brexit fatigue’ hangs over the UK. Or, less 
diplomatically, as one anonymous senior 
UK Government Minister reportedly put 
it when asked what was happening: “Who 
knows, I’m passed caring.”

While Brexit, as with any major upheaval, 
brings risks and challenges, it shouldn’t 
be allowed to obscure the very strong 
fundamentals that the UK ports sector 
is built upon. Neither should it blind 
those outside of the UK’s ports owners 
and operators, to the deep ambitions of 
the sector to not only continue to play 
its bedrock role for the UK, but to grow 
the already significant value it brings 
to the national economies and coastal 
communities.

UK PORTS
The importance of ports to the UK is 
inexorably tied to geography. 95% of the 
UK’s physical trade with the world arrives or 
departs the nation by sea via its ports. This 
includes the export of eight out of every 10 
cars made in the UK and the import of nearly 
half the UK’s food and feed needs. As its 
predominant global gateways with the world, 
ports are vital enablers of strategic supply 
chains for the UK – allowing its industries to 
export and bring in the food and goods that 
everyone in the UK depends on in their daily 
lives, providing choice and affordability.

As well as this role facilitating trade, ports 
are also huge drivers of value for the UK in 
their own right. The most recent research 
estimates that the ports industry in the UK 
directly contributed £7.6 billion (US$10 
billion) to the UK economy, over half of the 
value contributed by the maritime sector as 
a whole. Over 100,000 people were directly 
employed by the ports sector in 2015, jobs 

which are 47% more productive than the 
UK average. And each direct job in the ports 
sector supports at least six more in the 
broader economy.

The UK’s ports are increasingly much more 
than hubs of transit for people and goods. 
They – and their hinterlands, catalysed by 
the port operators – are bases for the new 
maritime growth sectors, such as offshore 
renewable energy and are centres for port-
centric logistics and manufacturing. Wider 
infrastructure development – such as road 
and rail connectivity – made to support port 
development can also open a range of more 
general economic and business activity for 
coastal communities. Each pound spent on 
a road scheme connecting a port can add 
more than four pounds of value for the wider 
local economy through improving conditions 
for business and tourism.

All of this is underpinned by an ongoing 
record of substantial investment – supported 
by private sector sources such as 6.2 million 

UK IN THE  
POST-BREXIT LANDSCAPE
LOOKING THROUGH THE MAELSTROM
Tim Morris, CEO, UK Major Ports Group, and Richard Ballantyne, CEO,  
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UK pension fund holders and patient capital 
from all around the world. The leading port 
operators have invested around £600m 
each year in ports, developments in the 
port hinterlands and connectivity projects. 
Major investments and approvals for 
new investments, continue despite Brexit 
uncertainty. And there’s a strong pipeline 
of future investments – at least $2 billion of 
publicly visible plans with more anticipated.

INNOVATION
It’s not just in terms of physical assets 
that UK ports are developing. Major steps 
forward are being made in the crucial areas 
of innovation and sustainability. Although we 
are rightly proud of our heritage, we are a 
forward-thinking sector, excited about what 
the future holds. Key technology trends like 
greater augmentation and autonomy of 
our operational processes and assets are 
already happening on the ground. These 
bring important productivity gains but also, 
crucially, they improve safety as well. And 
port operators are committed to embedding 
even higher levels of sustainability into their 
operations. They are working hard to build 
on the progress already made in areas such 
as air quality and looking to prepare for a 
future of shipping with dramatically lower 
emissions.

So, we build from strong foundations and 
are enthusiastically pursuing the building 
blocks of further sustainable growth. But to 
really unlock the potential of the UK ports 
sector – regardless of Brexit – we need to 
see a partnership approach adopted by the 
UK Government, in three crucial areas:
1.  Rules on planning and development. 

Key to unlocking more potential 
investment in ports and their local 
coastal communities is a more pro-
investment and pro-trade framework of 
rules covering development, with regard 
to both land-side infrastructure and the 
related marine areas. The UK’s port trade 
associations have developed a 10-point 
plan to improve the conditions for 
land-side development, with proposals 
ranging from technical adjustments of 
definitions to potential game changers 
like port zones and free trade areas. 
We will bring forward a marine-side 
companion to this later in 2019. We call 
on Government, across departments, to 
support these plans and boost the UK’s 
trading capability and growth in our 
Coastal Powerhouse.

2.	 	Improved	 port	 connectivity.	 The UK’s 
ports welcomed the Government’s 
Port Connectivity Study and the 
connectivity aspects of the subsequent 
Maritime 2050 vision. We now need 
to see these frameworks delivering 
improvements on the ground. Freight is 
still too often ignored or at best comes 

a distant consideration in UK transport 
planning and operation. But the prize 
from addressing this situation could 
be huge - £14.2bn from relatively small 
improvements to the operation of the 
UK’s Strategic Freight Network alone.

3.  An environmental framework 
that boosts both economic and 
environmental	sustainability. Ports have 
a strong commitment to environmental 
sustainability and support high standards 
of stewardship. Ports themselves are 
undertaking a wide roll out of renewable 
energy schemes and play an important 
stewardship role in marine conservation. 
But ports are not complacent and are 
working on further improvements – 
electrification of vehicles and processes, 
investment in new assets, new ways of 
working for both us and our supply chain 
partners. To continue this success story, 

environmental regulation can better 
balance socio-economic factors with 
environmental restrictions and take a 
multi-stakeholder approach to solving 
key challenges like air quality. Improving, 
streamlining and increasing flexibility 
in environmental regimes can ensure 
robustness while supporting investment 
and jobs, even potentially increasing the 
potential of true ‘net gain’.

None of this should be taken as 
complacency about the current 
uncertainties that Brexit, particularly a 
‘no deal’ scenario, throws up for the UK, 
including many of its ports. Major system 
change inevitably brings risk. There are 
two sides to a border, with the UK only in 
charge on one side. But regardless of the 
sensationalist headlines, the UK’s ports are 
in a strong position and look to the future 
with confidence.
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Expansion of the Suez Canal (SC), which 
started in August 2014, to be completed just 
a year later, has a global standing as one of 
the world’s great mega-projects. Four years 
after completion of the scheme, the Suez 
Canal Authority (SCA) can now reflect on the 
benefits developed for world trade, as well as 
the success of the financial model developed 
for funding the US$12 billion project.

Established in 1956, the SCA is an 
autonomous public authority of a juristic 
character. It reports directly to Egypt’s Prime 
Minister and is empowered to administer 
the Canal's affairs independently without 
being restricted to the laws and the systems 
of the government. SCA issues and enforces 
all regulations necessary for safe and smooth 
navigation, with an independent budget 
governed by commercial project regulations. 

TECHNICAL FACTS 
SC (In Arabic: Qanat as-Suways ), is an 
artificial waterway running from north to 
south across the Isthmus of Suez in Egypt to 
connect the Mediterranean Sea and the Red 

Sea. Providing a maritime shortcut between 
Europe and the Indian and Western Pacific 
regions, the SC is the world’s longest lock-
free canal and most heavily navigated 
waterway, providing passage for 10% of 
world trade. Navigating through the Suez 
Canal means less time, fuel consumption 
and ship operating costs since it is the 
shortest route between East and West 
with 23% - 88% savings in distance and zero 
frequency of accidents. 

Tolls paid by vessels using the canal are 
an important source of income for Egypt. 
Almost USD92 billion of national income 
has been generated by the canal during the 
last 40 years. Following are some further 
facts on the SC:
• With a permissible draft of 20m (66ft), 

the SC is large enough to provide safe 
passage for 100% of the world’s container 
fleet, 92% of the global bulk carrier fleet 
and 62% of the world’s tankers.

• The SC operates 24/7 navigation with a 
Vessel Traffic Management System in use

• Navigational aids (light & reflecting 

buoys) are available for night traffic
• The extreme tidal range is 65cm in the 

north and 1.9m in the south. 
• Canal banks are protected by rock 

revetments and steel sheet pilling 
corresponding to the nature of soil in 
each area. 

• Bollards are located on both sides of the 
Canal at 125m intervals for emergency 
mooring

• On both sides of the Canal, kilometric sign 
posts help locate ships in the waterway

FLEXIBLE MARKETING 
In a savvy move, SCA decided last year to 
reduce port dues, berthing and pilot charges 
for vessels and tankers calling at SC-Zone 
ports, particularly at East Port-Said. Container 
ships carrying more than 50 transit containers 
(loading and discharging) destined for any SC-
Zone port will receive a discount calculated on 
the basis of the number of containers carried, 
at a maximum of 60%.

Vessels carrying less than 80000 tonnes 
can attract a 30% discount while ships with 
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more than 80000 tonnes can receive a 40% 
discount. Use of tugboats and mooring units 
at East Port-Said is calculated per hour, which 
starts when the tugboat approaches the 
vessel's side until the manoeuvre ends and 
the tugboat leaves the vessel. Any fraction of 
an hour is considered a full hour. 

SCA always responds positively to changes 
in global economic conditions that impact the 
world shipping market. So, SCA decided in 
Feb 2019 that the rebate granted to dry bulk 
vessels operating between American and 
Asian ports shall remain in force until the end 
of 2019 (the last permissible sailing date from 
port of origin is 31 December 2019). 

SC EXPANSION PROJECT 
The new extension has proven essential to 
enhance the canal's performance and hence 
maintain its global significance, particularly 
with regard to southbound convoys, which 
previously had to wait till northbound 
convoys passed through the waterway. SCA 
prepared technical designs, plans and time 
schedules for the expansion project since it 
was closely linked to the national project for 
SC-Zone development.

The methodology and timeframe set for 
the SC expansion project heralds a new era 
in the nature of the Egyptian state and state-
community interaction. The state's role was 
pivotal and indispensable - demonstrating a 
model for developing countries in handling 
national mega-projects. A similar model 
was previously adopted by Japan, South 
Korea, China and some other South East 
Asian countries.

EXPANSION OBJECTIVES 
• Enhance Egypt's focal position in 

global trading routes, particularly after 
becoming a member of China’s Belt and 
Road Initiative 

• Increase daily average number of transiting 
vessels from 49 to 97 ships by 2023 

• Increase Suez Canal revenue from 
US$5.3 billion at present to US$13.226 
billion by 2023

• Create job opportunities for young 
people living at the Canal Zone, Sinai, and 
neighbouring areas

• Shorten transit time for the southbound 
convoy from 18 hours to 11 hours

• Reduce vessel waiting time from 8-11 
hours to a maximum of three, thus 
cutting down shipping costs

• Attract more ships to use the Suez 
Canal and reinforce its standing as a key 
international route

• Achieve direct non-stop transit for 45 
ships in the two directions

PROJECT SNAPSHOTS 
The total length of the Canal has reached 72 
km, including the 35km of additional waterway 
dug parallel to the original canal (to a depth of 

24m and a width of 320 m to achieve the 20m 
draught). The western bypasses in the Great 
Bitter Lakes area and the Al-Ballah western 
bypass have been upgraded to reach 27km 
and 10km in length respectively.

Dredging works removed 250 million m3 
of soil at a cost of EGP 15 billion (US$865.5 
million) while dry excavation carried out 
by the Engineering Authority of the Armed 
Forces removed 250 million m3 costing 
EGP 4 billion (US$230.8 million). Around 30 
km of old revetments and sheet piles were 
replaced with new canal bank construction 
totalling 100 km in length, at an estimated 
cost of EGP 500 million (US$29 million). 
Some 131 task teams from both public 
and private enterprises carried out the 
rehabilitation work, with an average rate of 
progress of up to 1500 linear metres per day.

This mega project sets a paradigm for 
Arab-international cooperation. At the 
peak of construction, six of the world’s 
leading dredging companies operated 45 
dredgers, representing 75% of the global 
dredging fleet. Around 20 sedimentation 
basins were formed with 80 contractors on 
site. Everything was finished in a stunning 
time of 12 months, despite previous 
studies which had said at least three years 
would be needed to complete the project. 
Furthermore, three tunnels have now been 
opened below the Canal, in Ismailia at the 
72km mark - two for auto traffic and one for 
rail transport - while in Port-Said, two more 
tunnels were dug: one for auto traffic at the 
17km mark and another one for rail at the 
52.5 km mark.

NOVEL FINANCE 
Around US$12.2 billion was raised to finance 
construction of the Suez Canal Extension 
and the new tunnels beneath it, through 
a mechanism hailed as truly innovative 
by banking experts. Certificates of bank 
deposits were used as the financial tool used 
for pumping money into the burgeoning 
project. Hence, the funding was based on 
real sources, with no inflationary pressures 
on the Egyptian economy compared to other 
traditional means of finance. The general 
level of economic liquidity has not reduced 
as funding came from genuine savings, 
particularly those of the private sector. Also, 
much confidence has been generated in the 
banking system since financiers (Egyptians) 
have obtained savings certificates issued 
from Egyptian banks for their contribution to 
the project. 

In this way, the Canal Expansion has 
underlined the importance of local funding 
for national development projects. Due to the 
special nature of the project, it was essential 
to seek domestic channels of finance, given 
the high level of credibility the expansion 
scheme has in the hearts and minds of 
Egyptians. Thus, the expanded Canal, which 

raised a return on its construction costs of 
EGP 20 billion (US$1.15 billion) in less than 
one year of operation, has shown that the 
civilian population is willing to rearrange its 
savings in favour of development, so use of 
local funding could be viable as the means 
for funding further national projects.

Political will has been freed from the 
pressures usually exerted by international 
creditors in foreign loan applications. To 
the contrary, financiers have nothing to 
do with the project management as they 
merely receive savings certificates with 
fixed returns and there are no concessions 
or debt that could affect the project against 
fund allocation. Politically, Egypt has 
gained credence as an influential regional 
power and hopes are high for even better 
performance both regionally and globally. 

SUEZ CANAL TRAFFIC FOR FISCAL YEAR 
2017/2018
1. Vessels: 17,860 
2. Net tonnage: 1,092.8 million 
3. Cargo tonnage: 942.4 million 
4. North to south cargo tonnage: 524.6 

million (calendar year)
5. South to north cargo tonnage: 458.8 

million (calendar year)

ABOUT THE AUTHOR

Ashraf Ghazy holds a Master's Degree in 
International Transport & Logistics from 
the International Transport & Logistics 
Institute of the Arab Academy. Mr Ghazy 
moved to Damietta Port Authority (DPA) 
in 1994, and after 24 years in port-related 
activities, he is now a senior translator in 
DPA's Information Technology Department. 
Mr Ghazy has written extensively in the 
global maritime media, and is an often-
sourced commentator on the maritime 
issues affecting Egypt and the Suez Canal. 

ABOUT THE ORGANIZATION

The Port of Damietta is a government-run 
Egyptian port. It is 10.5kms west of the River 
Nile Estuary, and 70km west of Port Said. 
Access is via a manmade entrance channel 
from the north, and the total space of the 
Port of Damietta is 11.6 million square 
metres. It handles containers, general cargo 
and bulk commodities. Several private 
companies are operating successfully in 
the port, including significant joint venture 
gas liquefaction complexes.

ENQUIRIES

Damietta Port Authority (DPA), 
POB 13 Damietta, 34511, Egypt
Email: ghazyday@gmail.com

  EDITION 84    53 

GLOBAL ISSUES GLOBAL ISSUES 



Since the EU referendum, there has been 
a growing interest in the reintroduction of 
free zones in the United Kingdom. Those 
advocating free zones believe that they 
will help to boost British trade after Brexit 
and promote economic growth.

WHAT ARE FREE ZONES? 
Free zones (alternatively known as free 
ports or free trade zones) are designated 
areas of a country, which are inside the 
geographic boundary of that country 
but are considered to be outside of that 
country for the purpose of import duties. 
Free zones facilitate trade by allowing 
fewer customs formalities for goods from 
the rest of the world. Goods that are 
imported into the free zones do not incur 
usual import procedures on entry and 
exit, and import duties are not payable 
until these goods are released for free 
circulation in the domestic economy (or 
used or consumed within the free zone). 
Businesses operating in free zones are 
offered the following benefits:

• Savings in tariff inversion when 
intermediate goods can be imported 
tariff-free to a free zone, processed 
and sold as a final product that incurs 
lower tariff rates;

• Relief on customs duties relating to 
transhipment, handling and processing 
of goods destined for re-export;

• Cash-flow benefits of duty deferral until 
goods are released for free circulation 
in the domestic economy (or used or 
consumed within the free zone);

• Simplified customs procedure;
• Added security from the perimeter 

fence enclosing the free zone.

FREE ZONES IN THE UK AND EU
UK free zones were in operation from 
1984 – when areas of Birmingham, 
Belfast, Cardiff, Liverpool, Prestwick 
and Southampton were designated to 
become the UK’s first free zones – until 
July 2012, when the UK stopped renewing 
the licenses for free zones. Prior to 2012, 
there were five free zones in the UK 

located in Liverpool, Prestwick, Sheerness, 
Southampton and Tilbury. Technically not 
part of the UK nor the EU, a free zone is 
currently in operation on the Isle of Man.

Within the EU, there are currently 80 
free zones located across 21 EU Member 
States. These pertain to ‘control type 
I free zones’, which are an enclosed 
geographical area (with a perimeter 
fence) instead of a building or premises, 
and where goods placed within the area 
are checked by the customs authorities 
upon entry and exit.

In the EU, there also used to be ‘control 
type II free zones’  – where physical control 
of goods placed within the zone was done 
on the basis of stocktaking (rather than 
at entry and exit points to the zone) and 
additional physical inspections. But as of 
1 May 2016, these were re-classified as 
customs warehouses (also called bonded 
warehouses) due to the application of 
the EU’s Modernised Customs Code (see 
Article 288(2) of the Union Customs 
Code).

THE FUTURE OF FREE 
ZONES IN THE UK
Dr Ilona Serwicka and Dr Peter Holmes,  
UK Trade Policy Observatory, University of Sussex, UK
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RULES ON THE OPERATION OF FREE 
ZONES
Operations of free zones must be 
compliant with EU state aid rules. This 
is because tax exemptions and financial 
incentives offered to businesses choosing 
to locate in these zones can, in principle, 
be considered as a state subsidy that 
distorts competition – and would be in 
breach of the Treaty on the Functioning of 
the European Union (TFEU).

The requirement for compliance with EU 
state aid rules constrains the options for 
free zone operations, but exemptions may 
be granted under Article 107(3)(a) and (c) 
of TFEU, whereby the use of state aid is 
considered beneficial to the economic and 
social development of underdeveloped 
regions of the EU (for example, aid 
for regional development, promoting 
innovation, improving environmental 
standards and assistance to small and 
medium-sized enterprises).

Even free zones in non-EU countries 
operate under some form of state aid 
control. First, free zones are bound by 
the obligations in the WTO Agreement on 
Subsidies and Countervailing Measures. 
Second, free zones located in countries 
that have preferential trade agreements 
with the EU are often subject to EU state aid 
rules. This is because EU trade agreements 
usually contain some provisions on state 
aid control, as a condition for improved 
access to the EU Single Market, particularly 
for accession countries.

POSSIBLE FREE ZONES SAVINGS
Free zones are often driven by the desire 
to avoid higher tariffs on inputs than final 
outputs (i.e. tariff inversion savings). US 
automotive is one industry sector where 
tariffs on inputs are higher. For example, 
due to inverted tariffs, a Volkswagen plant 
in Tennessee was estimated to save $1.9 
million – or $13 per car – on producing 
150,000 cars annually in Foreign-Trade 
Zones [1].

This issue is less significant for EU tariffs 
or likely UK tariffs. For example, in the 
motor vehicle sector EU tariffs are not 
inverted: importers of automotive parts 
face lower tariffs (4.5%) than importers of 
final cars (10%). The EU is, in fact, more 
often accused of tariff escalation rather 
than inversion.

The possible savings in tariff inversion 
will be eroded further if the UK 
Government was to go ahead with its 
proposal to liberalise most MFN tariffs to 
zero in the event of a ‘no-deal’ Brexit. The 
UK Government proposal would see 87% 
of UK imports (by value) enter the UK duty 
free.

Alongside possible savings there is also 
a question of costs: will it cost businesses 

more to store goods in a free zone? On the 
one hand, storage costs will be incurred by 
businesses regardless of whether goods 
are stored in a free zone or elsewhere. On 
the other hand, it is possible to argue that 
storage costs will be higher in a free zone: 
because of the added security.

CONCLUSION
Free zones should not be seen through the 
prism of post-Brexit opportunities as a tool 
that – unfettered by the EU state aid rules 
– can deliver a major boost to economic 
growth potential after Brexit. This is for the 
following reasons.

First, when tariffs are low the direct 
benefits of free zones are small. Although 
there are potential benefits and savings 
that businesses can accrue from 
simplified customs procedures, plus relief 
on customs duties and tariff inversion, we 
believe that such benefits will be limited 
in the UK context. Second, after Brexit has 
occured, free zones in the UK would still 
be subject to WTO Subsidies Agreement 
rules and to any commitments to EU 
state aid rules under ‘level playing field 
provisions’ and UK free zones would 
certainly be included in any post-
Brexit trade deal. Third, policy impact 
evaluations often suggest that the net 
benefit of free zones is limited. The US 
experience is not very illuminating: while 
there are many jobs in the US Foreign-
Trade Zones, there is little evidence of 
how many are net creations.

The overall conclusion would seem to 
be that while some form of free zones 
could help with shaping export-oriented 
and place-based regional development 
programmes, policymakers should devise 
measures that (i) counteract possible 
diversion of economic activity from 
elsewhere, and (ii) offer a set of incentives 
wider than just free zones, while keeping 
within the WTO and any ‘level playing 
field’ obligations that arise from our trade 
agreements.
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Ports that handle a high level of transhipment 
traffic are often considered vulnerable due 
to these flows being highly contestable. It 
is less clear whether the vulnerability of 
transhipment ports leads to more throughput 
volatility compared to gateway ports (i.e. 
hinterland-bound cargo) or ports with a mixed 
cargo base (i.e. transhipment and gateway 
flows). This contribution examines the 
relationship between throughput volatility 
and the sea-to-sea transhipment incidence/
dependency of 61 ports in northern Europe 
and the Mediterranean. 

THE RISE OF TRANSHIPMENT HUBS
Since the 1990s, transhipment hubs have 
emerged at strategic locations in the global 
maritime container network. Many of the 
transhipment hubs are located close to 
strategic passageways such as the Straits 
of Gibraltar (e.g. Tanger Med, Algeciras, 
Sines), the Suez Canal (Damietta, Port Said, 
Alessandria), the Panama Canal (e.g. Colon, 
Balboa) and the Malacca Straits (Singapore, 

Port Klang, Tanjung Pelepas). These hubs 
often share similar characteristics in terms 
of nautical accessibility, proximity to main 
shipping lanes and ownership (i.e. in whole 
or in part by carriers or international terminal 
operators). 

Some markets like the Mediterranean, 
South-East Asia and the Caribbean appear 
to offer the right conditions for the 
emergence of more than one transhipment 
hub, while other port systems do not 
feature any sea-to-sea transhipment 
activity (e.g. North America, partly due 
to the Jones Act in the USA). Next to the 
‘pure’ transhipment hubs, there are ports 
combining significant gateway cargo flows 
with transhipment flows (mixed ports) 
and ports only handling gateway cargo 
(gateway ports). 

A TYPOLOGY OF PORTS BASED ON 
TRANSHIPMENT INCIDENCE
In view of analysing the relationship 
between throughput volatility and the sea-

to-sea transhipment traffic, we first group 
ports in three dependency classes: 
• Gateway ports are very much hinterland-

focused and only handle small sea-to-
sea transhipment flows as a sort of by-
product of the gateway cargo loaded and 
discharged at the terminals. Less than 25% 
of these ports’ traffic is transhipment. 

• Mixed ports combine gateway/inland 
cargo with the transhipment business. 
Here, the transhipment traffic is 
between 25% and 65%. 

• Pure transhipment hubs have a 
transhipment traffic of more than 65%. 
The transhipment activity is the “raison 
d’être” of these ports and lies at the core 
of their operational and commercial 
base. Most ‘pure’ transhipment hubs 
are located in the Mediterranean Sea. 

MEASURING THROUGHPUT VOLATILITY
Throughput volatility is defined as the 
variability or the dispersion of the cargo 
throughput in a port in a given period. 

TRANSHIPMENT TRAFFIC 
AND GATEWAY VOLATILITY
EXAMINING HUBS IN THE MED & EUROPE 
Professor Theo Notteboom, Shanghai Maritime University, China;  
Ghent University, University of Antwerp, Belgium; and Antwerp Maritime Academy, Belgium
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We use two volatility measures. The first 
is the standard deviation applied to the 
times series of the ports’ year-on-year 
total TEU growth in percent (i.e. the 
STDEV approach). The higher the standard 
deviation, the higher the volatility. The 
second measure for volatility is obtained by 
comparing the actual throughput volumes 
with trend-based volumes on a year-on-
year basis (i.e. the trend line approach). We 
used annual container throughput data for 
the period 1990-2016.

The results show that transhipment 
ports have a higher throughput volatility 
than the other port groups. When following 
the STDEV approach, only 7.1% of the 
transhipment hubs show a volatility below 
12%, while this share is almost 73% for the 
mixed ports and 44% for the gateway ports. 
The trend line approach results are very 
similar. At the other side of the spectrum, 
we find that in the STDEV approach 71% of 
the transhipment hubs have a throughput 
volatility above 20% compared to a share 
of 22% for the gateway port category and 
9.1% for the mixed ports. For the trend line 
approach, these differences among port 
classes are a bit less pronounced. 

The relationship between transhipment 
traffic and throughput volatility was further 
examined using statistical tests. The details 
of these tests can be found in the full paper 
mentioned at the end of this contribution.  
Using an ANOVA test and a Kruskal-Wallis’ 
test, we can conclude that there are 
statistically significant differences between 
the port groups’ throughput volatility. 
Transhipment ports show the highest 
volatility, with the difference between 
transhipment hubs and the two other 
groups of ports (mixed and gateway) being 
statistically significant. The difference in 
volatility between mixed and gateway ports 
is not statistically significant.

IMPLICATIONS
Pure transhipment hubs experience higher 
throughput volatility than other ports. 
This  might be due to their dependence 
on a narrow number of terminal operators 
and carriers’ strategic decisions related to 
shipping networks, as well as the more severe 
competitive environment in the transhipment 
market. A high throughput volatility can affect 
terminal operators’ financial base. 

Furthermore, it generally results in 
strong fluctuations or even shocks in 
terminal capacity utilization levels and in 
the associated demand for dock labour. 
Strong fluctuations in the cargo volumes 
handled at a terminal can  have profound 
operational and financial repercussions 
for a terminal operating company. A high 
throughput volatility can also lead to strong 
fluctuations in port dues received by port 
authorities. 

The resulting uncertainty can undermine 
the port’s future development and scare 
off potential (risk-averse) investors. By 
arguing that throughput volatility becomes 
much higher when a port has a very strong 
focus on transhipment activities, the results 
suggest the structure of container port 
demand should be carefully monitored. By 
striving for diversification(i.e. gateway cargo 
and transhipment cargo), port operators and 
policy makers involved in port management 

can expect to reduce throughput volatility 
and related negative externalities.

This contribution summarizes the findings 
of the academic paper “Notteboom, 
T.E., Parola, F. and Satta, G., 2019. The 
relationship between transhipment 
incidence and throughput volatility in North 
European and Mediterranean container 
ports. Journal of Transport Geography, 74, 
371-381 ”.
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CONTAINER HANDLING

"Terminals now have the unique opportunity of 
cherry-picking the best of new technologies being 
developed by the mass market car industry and 
harnessing them for their own purposes."

Jari Hamalainen and Pekka Yli-Paunu, Kalmar. Page 60



Development of autonomous cars has 
progressed rapidly in recent years, while at 
selected container terminals, automation 
has increasingly gained ground. This paper 
outlines the key differences and similarities 
between the two fields and examines the 
influence that development of autonomous 
road vehicles is expected to have on the 
future of container terminal automation.

Autonomous cars and automated 
terminals share several common aims. Both 
areas are considered applicable in levels of 
increasing functionality or sophistication, but 
they also differ markedly in several respects. 
The underlying operating differences 
of autonomous control of road vehicles 
versus a centralised control of terminal 
operations will remain for the foreseeable 
future. Arguably the single most important 
long-term enablers for autonomous road 
vehicles will be artificial intelligence (AI) 
and especially machine learning, which 
are the core technologies required for 
accurate real-time situation analysis and 
safe decision making in complex open traffic 
environments. It is the view of the authors 
that the exponential growth of these 

technologies in the car and Information & 
Communication Technology (ICT) industries 
will create significant openings for adapting 
and integrating new capabilities into 
terminal automation, thus speeding-up the 
development of our industry.

THE CAR INDUSTRY AND SOCIETY
Over the last few years, manufacturers 
have been introducing progressively more 
advanced driver assistance features into 
mass produced cars. The purpose of these 
technical features is to aid drivers in their 
journey from A to B while making driving a 
more comfortable and safer experience. In 
this way, car manufacturers develop their 
products incrementally in order to keep 
the industry and their business evolving. 

The next goal is to increase the 
productivity of the driver or society. At 
advanced levels of automation where 
no driver is needed, people will be able 
to spend their time on something more 
productive or interesting during the 
journey. Once the majority of cars are 
self-driving, this can be expected to have 
a major societal impact. An even more 

significant effect on society and global 
business may result from various kinds 
of mobility as a service (MaaS) offerings. 
For example, driver salaries are often the 
single biggest expense for taxi and truck 
companies. Once equipped with self-
driving fleets, their business is expected to 
get a major boost.

KEY OPPORTUNITIES
The rapid mass-market development of 
supporting technologies for autonomous 
cars (AI, sensors, guidance technology, et 
cetera) has presented a major opportunity 
from which container terminal automation 
providers can benefit today and in the 
near future. Instead of needing to develop 
proprietary technologies from scratch, 
or systems based on expensive industrial 
components, the industry can adapt and 
reuse many of these new solutions for its 
own specific applications. This opportunity 
is particularly powerful if it can be combined 
with open standards and interfaces that 
allow for the creation of wider business 
and technology ecosystems beyond the 
borders of individual companies. 

AUTOMATED TERMINALS 
AND SELF-DRIVING CARS 
Jari Hamalainen and Pekka Yli-Paunu, Kalmar, and Pertti Peussa, VTT; Finland 
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Within the terminal industry, Kalmar has 
taken the first steps to facilitate this kind of 
development with its Kalmar Key initiative. 
The ability of automotive companies and 
technology providers to converge on a 
workable set of open standards for self-
driving cars will likely hold the key to success 
for the wider industry in years to come. The 
future of self-driving cars requires:
• Continued development of new driver 

assist features
• MaaS services with autonomous 

vehicles, in limited areas initially
• Development of support infrastructure
• Communications network development
• HD maps and crowdsourcing
• Eventual global deployment of 

autonomous cars, perhaps area by area

THE GLOBAL LOGISTICS CHAIN
Currently, automation is accepted as the 
primary way for terminals to develop 
their competitiveness in the future. The 
benefits of automation include safety, 
reliability, predictability and improved 
operations. Terminal automation as such 
does not radically change the current 
business models of the logistics industry, 
but the ever-growing software and service 
business, as well as the development 
of open and transparent global logistics 
chains will do.

The increasing levels of automation 
at container terminals parallels the 
automatization that has taken place in many 
other industries over the last few decades. In 
addition to the obvious safety improvements 
that arise from keeping people out of 
the operating area of heavy machinery, 
automation enables terminals to perform 
more container moves with a set number of 
personnel. Combined with the rapid advance 
of digitalisation and new developments 

such as blockchain, terminal automation 
sets the stage for a fully transparent global 
logistics supply chain; one that can be 
expected to have a major disruptive impact 
on how goods and materials are transported 
worldwide and how businesses can prosper.

SUMMARY
Autonomous cars and the automation of 
container handling equipment share many 
common objectives and driving forces, but 
they differ markedly in several respects. In 
both fields, development proceeds in steps 
towards full automation, but the global 
mass market of vehicle manufacturing 
can benefit from greater economies of 
scale in technology development than a 
comparatively specialized industry such as 
our own. The underlying differences in basic 
technical approach (autonomous control of 
self-driving cars versus centralised control 
of terminal automation) will remain for the 
foreseeable future.

Approaches to system safety are also 
different in the two fields. The container 
terminal business needs to adhere to a 
strict set of pre-existing industrial safety 
regulations, whereas a high-volume market 
led by the world's largest major industrial 
and software companies might simply forge 
ahead with the development of self-driving 
cars and expect legislation to catch up. For 
better or for worse, the terminal business 
does not have this option. The general 
trend is towards increasing autonomy, 
which introduces increased chances of 
error. Problems related to AI safety are 
most likely to manifest in scenarios in 
which the AI system exerts direct control 
over its physical and/or digital environment 
without a human in the loop, for example, 
in automated industrial processes, self-
driving cars or cleaning robots.

Container terminal operators were 
among the first to introduce automated 
machines and they have since been able 
to build extremely reliable and well-
performing solutions with relatively simple 
technology in the closed environment of 
a port. Now, terminals have the unique 
opportunity of cherry-picking the best of 
new technologies being developed by the 
mass market car industry and harnessing 
them for their own purposes. However, 
due to significantly different operational 
business logic, the key challenge will be 
learning to adapt and customize these 
capabilities to the port environment. As for 
what kinds of next-generation solutions we 
are able to create, the only limits will be in 
our imagination and our capability to apply 
these technologies in our own field.
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The growing increase of fossil fuel 
consumption and greenhouse gas emissions 
around the world are causing concern among 
people and governments. Singapore has 
introduced a tax on the carbon emissions of 
industrial facilities which began on January 
1, 2019. This was aimed at maintaining 
a high-quality living environment. The 
Maritime Port Authority of Singapore (MPA) 
has introduced the ‘Green Port Programme’ 
under the Maritime Singapore Green 
Initiative, which aims to promote clean and 
green shipping in Singapore by adopting 
shipping practices over and above the 
minimum required by IMO Conventions.

Green operations have long been 
important in Singapore. In 2011, PSA 
embraced environment-friendly equipment, 
such as electric gantry cranes, hybrid, and 
electric automatic guided vehicles (AGVs). 
The future Tuas Port would consider 
battery-powered vehicles (BVs) instead of 
diesel-powered container trucks (BVs have 

been proven to be effective in reducing 
greenhouse gas emissions and mitigating oil 
dependency).

BATTERY-POWERED VEHICLES
The limited range of operation and long 
recharging times of BVs used to be their 
biggest drawbacks that prevented them from 
being widely adopted in container terminals. 
However, with recent advancements in BV 
and fast-charge technology, these problems 
have been alleviated greatly. For example, 
Kalmar has recently developed technology 
that can charge a heavy battery to full 
in just five minutes, with the maximum 
charging power of 600kW. Toyota Motor 
and Panasonic are also teaming up to 
develop next-generation batteries, aiming to 
manufacture them for electric vehicles.

When designing a BV charging 
system, key design factors affecting the 
performance of the terminal system include 
battery types, charging modes, number and 

location of charging stations, as well as a 
charging strategy for controlling battery 
recharging. Most importantly, one needs 
to consider the battery types. Depending 
on the chemical make-up of the battery, 
there will be differences in depletion and 
charging rates. One can then use this 
information to help determine the number 
of charging stations required to serve the 
vehicles and location of charging stations. 
Lastly, depending on the nature of work 
schedules in the industry, one will decide 
which charging strategy is most suitable for 
the system.

We at the Centre for Excellence in 
Modelling and Simulation for Next 
Generation Ports (C4NGP) at the National 
University of Singapore are working on 
finding the configuration of these factors 
that will provide the highest efficiency for 
ports. C4NGP is aiming to use a simulation-
optimization approach to resolve this 
problem.

SINGAPORE’S  
MEGA TERMINALS
ANALYZING BATTERY-POWERED VEHICLES 
Dr. Ma Ning, Doctorial Research Fellow, and Dr. Zhou Chenhao, Assistant Professor (Research), National 
University of Singapore, Singapore
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BATTERY SPECIFICS
Each type of battery has its own 
characteristics. These include acquisition 
price, battery capacity, recharge speed, and 
maintenance requirements. There are four 
major types of batteries: lead-acid, nickel-
cadmium, nickel metal-hydride, and lithium-
Ion batteries. The cost of lead-acid batteries 
is the lowest among whole batteries. The 
nickel-cadmium batteries have double 
capacity, but can be thrice expensive as lead-
acid batteries. However, lead and cadmium 
cause these batteries to be environmentally 
harmful. Not only are nickel metal-hydride 
batteries environmentally safe, they provide 
higher power and capacity than nickel-
cadmium batteries. Lithium batteries are 
lightweight and have more than five times as 
much capacity as that of lead-acid batteries. 
The volatile lithium electrolyte should 
operate under controlled temperatures.

BATTERY CHARGING STRATEGIES
As the batteries of the BVs run low, recharging 
or swapping the batteries is necessary. 
Currently there are three charging modes 
implemented in actual operation, i.e., 
opportunity charging mode (OCM), vehicle 
charging mode (VCM), and battery swapping 
mode (BSM).

In BSM, low capacity batteries will 
be swapped by full capacity ones at the 
swapping station. OCM permits batteries to 
be charged several times during the work 
cycle. It is suitable for yard blocks of end-
loading layout. The vehicles will be charged 
when staying or waiting at the yard area and 
not be charged when leaving the yard. In 
VCM, the vehicles need to park at stations 
to charge, and then depart after a length 
of time. Now port operators can choose 
the charging models according to different 
preferences. Some contemporary examples 
of ports and terminals that are using this 
are: Shanghai Yangshan Port, China (BSM); 
Qingdao Port, Xiamen Yuanhai Port, both 
China (OCM); HHLA Terminal Altenwerder, 
Germany (VCM).

In addition, the location and number of 
charging stations will affect the efficiency 
of the port. It is crucial to build a suitable 
number of charging stations to achieve a 
decent charging waiting time. Ports will have 
to balance the cost of building additional 
charging stations against the average 
charging waiting time. The charging stations 
can be situated either in a centralized or 
decentralized layout. The centralized design 
deploys the charging stations together in 
the terminal. The decentralized design 
distributes the charging stations equally 
between the yard block’s end-points. 
Applying a centralized or decentralized 
design is often affected by the battery 
charging modes. Generally, for the swapping 
mode, the centralized layout will be used, 

while decentralized layout is suitable for the 
OCM and VCM. However, the distance that 
BVs need to travel to access charging stations 
should also be taken into consideration 
when deciding which layout to use.

Unlike diesel vehicles, the BVs are 
followed up by a recharging break after 
handling several container moves. It is 
important to decide the charging strategies 
for the BVs, including when, where and how 
much the BVs are sent for recharging. One 
could implement either a smart strategy or 
a rule-based strategy. For the smart strategy, 
the BVs will be sent for charging dynamically 
based on the workload of the terminal and 
vehicle conditions.

For the rule-based strategy, one can choose 
to send the BVs for recharging whenever they 
are not working. This is suitable for industries 
that have work cycles in-built, meaning one 
can utilize predictable idle times. A charging 
schedule can then be planned around the 
gaps of time the BVs are not working, thereby 
preventing interruptions to the work cycles. 
This is commonly known as ‘opportunity 
charging’. A threshold charging rule is also 
widely adopted in industries. In this model, 
BVs are automatically scheduled for battery 
charging once their battery level falls below a 
pre-determined percentage.

C4NGP has performed a simulation-
optimization approach to conduct capacity 
planning for newly design container ports. 
The proposed framework can test the 
number and the layout of charging stations 
as well as the recharging threshold for 
automatic charging. These results can carry 
out the optimal number and location of 
charging stations for a given configuration. 
C4NGP will continue to use its simulation 
and modelling technologies to resolve the 
operational problems involved of BVs in 
container terminals.
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Kuenz has a long history when it comes 
to automa� on. We have been delivering 
special purpose handling cranes for the 
mining industry and machines for the 
hydropower sector – with a very high level 
of automa� on – since the nine� es. It may 
surprise some of you that hydropower 
plants have been fully automated, without 
any workers on site, since this � me.

Given our experience in this area, it 
meant we could transfer our exper� se 
to the fi rst automa� on project in an 
intermodal yard, which was completed in 
2005 when one sole crane was delivered 
to the Warsteiner Brewery. The crane had 
been built without a cabin and the crane 
operated semi-automa� cally, handling the 
stack fully automa� cally, with the loading/
unloading of trains done remotely via 
remote opera� ng sta� on (ROS). This was 
built in a very similar way to a ROS from a 
tradi� onal automated stacking crane (ASC) 
opera� on. Once this project was done, 
between 2005 and 2016 we executed 
several more automa� on projects in ports. 
Over the decade we’ve seen the sensor, 
camera, laser and crane become op� mized, 
heralding the fully- and semi-automated 
terminal. 

AUTOMATION CHALLENGES
When conceptualizing automa� on in the 
mari� me sector, it should be understood 
that there are some major diff erences 
between an intermodal yard and a port. First 
of all, there are trains in an intermodal yard, 
and another big diff erence is the presence 
of workers. The safety concept from ports 
is always to fence an automated area to 
have zero people where cranes operate. 
This is doable in ports, however it is not an 
op� on for intermodal yards. This is because 
every incoming and outgoing train in an 
intermodal yard needs human infl uence. 
For example, trains need to be moved in by 
a train operator. In North America all trains 
are double stack and twistlocks are used 

to interlock the containers. Unlocking and 
locking of the twistlocks is done by workers 
driving on a pla� orm, known as ‘grunts’. 
Also, diff erent safety checks need to be 
made on the rail cars, this is also done by 
human workers, and the workers will access 
the area around trains with vehicles. 

Given the above, it is obvious that 
a safety concept used in ports will not 
work for intermodal yards. The challenge 
then is to cra�  an automated system that 
works together with human workers on 
the ground. We developed a solu� on for 
projects in Canada and the United States 
where the customer requested us to supply 
cranes with a very high level of automa� on 
and no operator on the crane. 

AUTOMATION SOLUTIONS
Several diff erent systems, such as laser 
systems and thermal imaging cameras, had 
been tried to solve the above issue, but 
in the end they did not meet the safety 

requirements. The solu� on was a system 
that consisted of DGPS and RFID technology. 
These components and the a� endant 
so� ware had been specifi cally developed for 
the needs of an intermodal terminal. 

The safety concept was also based on 
a mul� layer system, and it was created in 
this way in case one system (layer) is not 
working, allowing another system to take 
over. This assures maximum safety and 
high availability for the end customer. All 
vehicles were also equipped with a DGPS 
system and one RFID tag. The workers’ 
helmets were also equipped with an RFID 
tag, with the ba� ery of the tag las� ng as 
long as one year. The RFID tags are also 
personalized. RFID receiving antennas were 
a� ached at the light posts of the terminal 
and also on the cranes. The RFID and DGPS 
systems could then constantly transmit the 
posi� oning data to the yard controller. The 
challenge was to never lose the posi� on of 
a vehicle or a worker, even if a line of sight 

AUTOMATION & HUMANS 
WORKING TOGETHER
David Moosbrugger, Managing Director, Kuenz, Hard, Austria
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is not available. The accuracy of the system 
at any given � me is never less than 1 metre. 

The cranes have also been equipped 
with the latest version of cameras and laser 
systems to detect containers, and fi nd pins 
on rail cars and trucks. A yard controller 
is used to connect the TOS system and 
the cranes. The yard controller is also 
constantly fed the posi� on data of the RFID 
and DGPS system, as well as the cranes. 
The TOS then sends the work orders to 
the yard controller and the yard controller 
then op� mizes the path from the crane, 
considering all vehicles and workers on the 
ground. The crane is now driving around 
vehicles and workers, picking up containers 
from rail cars and trucks, and placing them 
at the desired des� na� on.

The crane system is equipped with ROS 
for excep� onal moves and to supervise the 
loading and unloading of trucks. In ports, 
it is common for the end loaded concept 
with ‘kiosks’ to be used. In this instance, 
the truck driver needs to step out of the 
truck cabin and wait at the kiosk. Once the 
truck driver is in a safe posi� on, the crane 
unloads or loads the container from/to the 
trailer. This concept was not possible in 
intermodal terminals because kiosks were 
needed along the en� re length of the rail 
track, which is usually a minimum of 700 
metres long. Therefore, we needed to fi nd 
a new solu� on. 

Truck drivers are trained before they 
enter an area where they are told where to 
drive and where and how they need to park. 

The terminal layout is designed in such a 
way that the trucks are located underneath 
one can� lever, separa� ng the stack and the 
rail cars from the trucks. Once they have 
parked, the truck driver needs to step out 
of the cabin, and release the pins, then wait 
next to the truck cabin for the crane. The 
crane will stop before approaching the truck 
and the operator at the ROS will then take 
over, ensuring that he sees the truck driver, 
then press a bu� on to execute the job. 
Once the worker releases the bu� on, the 
crane stops immediately. That means that 
the crane system is automa� cally loading 
and unloading containers, but supervised 
by an operator. Thus, the en� re stack 
is operated fully automa� cally, and the 
loading and unloading of rail cars is done 
fully automa� cally too. Now, an operator at 
the ROS only need take over in excep� onal 
circumstances. The cranes are handling ISO 
and WTP containers only.

OUTLOOK
Increasingly, terminals are conver� ng 
intermodal opera� ons into semi-automated 
terminal designs. Therefore, terminals we’ve 
worked with are now working with less labour 
costs, with the � me taken to change operators 
on the cranes at zero, and the predictability 
of the performance of cranes drama� cally 
improved (when compared to manual 
cranes). Further s� ll, the opera� ng hours on 
cranes can now be evenly split. The Kuenz 
Automa� on Package can be implemented on 
exis� ng cranes as well as on new cranes. 
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Signifi cant eff ort has been dedicated 
by VAHLE during recent years, to the 
development of reliable wireless data 
communica� on for remote opera� on 
and automa� on of port equipment. 
Introduc� on of the VAHLE SMG (Slo� ed 
Microwave Guide) allows operators 
to rethink electrifi ca� on and data 
communica� ons for automa� c stacking 
cranes (ASC), rail mounted gantry (RMG) 
cranes and ship-to-shore (STS) cranes.

In the case of ASC and RMG cranes, 
VAHLE’s wireless data communica� on 
solu� on (Net 300 Mbit/s) brings back 
an old fashioned type of technology for 
crane electrifi ca� on – conductor systems. 
The use of the SMGX, conductor bars 
and VAHLE posi� oning system will allow 
manufacturers to make their cranes lighter 
in weight, refl ec� ng posi� vely on the cost 
of the machine’s produc� on and off ering a 
crane that will consume less kWh per year: 
a win-win situa� on for OEMs and the end 
users, terminal operators.

VAHLE SYSTEM BENEFITS
The following  explains how the combina� on 
of VAHLE conductor systems and SMGX 
‘safe’ data transmission becomes a decisive 
factor for the rethinking of ASC and RMG 
opera� ons; reducing the weight of the 
crane by removing medium voltage cable 
reels and cable, pla� orm and access stairs.
• Increase gantry speed of the cranes; 

bars can work up to 600m/min without 
any concern or restric� ons.

• Use of low voltage (LV) instead of 
medium voltage (MV) as main crane 
power; this will allow OEMs to remove 
MV transformers from cranes and 
replace MV protec� on (switchgear) 
with a simple LV protec� on.

• In the absence of MV transformers and 
protec� on, OEMs will be able to re-
design the E-Room, making it smaller 
and leaner.

Summarizing, by using the VAHLE 
System of conductor system and SMG data 
communica� on, the ASC/RMG will be much 
lighter (by an es� mated 10t) and faster and 
therefore perform be� er than conven� onal 
machines. Also cheaper to operate and 
maintain, a 10t lighter crane will save 
approximately 23,000 kWh/year (this value 
will depend on the diff erent crane OEMs). 

There are also benefi ts from a civil 
point of view. Working with a back to back 
confi gura� on, the space required between 
ASCs or RMGs will be reduced compared 
to that necessary for machines using 
cable reel technology, thus crea� ng more 
space for containers or a more effi  cient 
confi gura� on of the port.

REDUCING MAINTENANCE COSTS
With regard to maintenance, costs will 
be reduced on a large scale, considering 
that power cables are cri� cal as one of 

the main elements subjected to wear and 
tear on port gantry applica� ons. We are 
comparing MV cable costs against sets of 
brushes, � me to replace and stock cost of 
the material on site. 

Also, very important to men� on, dealing 
with low voltages considerably reduces 
safety risks for maintenance personnel in 
comparison to medium voltage.

SUMMARY
The system of VAHLE energy transmission 
via conductors will signifi cantly change the 
crane landscape in terminal opera� ons. 
VAHLE is confi dent that the SMGX ´safe 
data transmission´ will transform the 
design of cranes and container ports 
around the world. This will be done with a 
focus on the needs of the customer.

This is the next step in port automa� on. 
VAHLE SMGX technology is already been 
used for remote opera� on of electric 

VAHLE SMGX
RELIABLE WIRELESS DATA 
COMMUNICATION
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RTG in diff erent ports with excellent 
performance. This is a very reliable way to 
send data communica� on without the use 
of fi bre op� cs, bringing fl exibility to ERTG 
opera� ons.

Working under a band of 5Ghz off ers 
300MBits/s net with a latency for video 
data under 5ms and PLC data of 3ms. The 
system allows both up and down stream 
communica� on. Adequate for ethernet 
interface protocols Profi net and PROFIsafe 
(PROFIsafe SIL3) and due to the slo� ed 
guide, the VAHLE system can coexist 
without interference from other wireless 
system signals in the terminal. Compared 

to other systems like WIFI or RCOAX, 
the VAHLE SMGX off ers high availability 
permi� ed for EMC without the need for 
frequency management.

All of the above will make remote 
opera� on of ERTGs possible, with three 
cranes per block and with 100Mbit/s net 
rate of communica� on per crane feasible. 
It will become possible to add a second 
system to the same steel structure if 
necessary, off ering an extra 300Mbit/s 
for catering for more machines per block. 
Automa� on of stacking cranes and crane 
gantries with integrated video moinitoring 
will be feasible

In order to off er a complete support to 
OEMs and terminal operators, VAHLE will 
also assist with voltage drop calcula� ons 
and design of auxiliary substa� ons, low 
voltage and high voltage power links and 
posi� on op� miza� on; using a containerized 
sub-sta� on solu� on to reduce the space 
impact in the yard.
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In the first few decades after the Ideal 
X ushered in the container shipping age 
with its first voyage in 1956, emissions 
from ships and container terminals were 
not a big concern. This began to change 
in the 1990s and early 2000s, as evidence 
mounted that communities living near 
container terminals were breathing in 
air that contained far more pollutants 
than the regional averages. In 2002, the 
Port of Los Angeles lost a lawsuit for lack 
of mitigation measures regarding the 
expanded China Shipping Terminal.  As a 
result of this event, the shore power era 
for containerships was born.

WHAT ARE EMISSIONS? 
Emissions typically fall into two broad 
categories: greenhouse gas or local health 
risk. Carbon dioxide (CO2) is the primary 
greenhouse gas emission. These types of 
emissions are invisible and not directly 
harmful to human health, but have a 

profound impact on the overall global 
climate. Local health risk emissions such 
as particulate matter (PM) or nitrogen 
oxides (NOx) are responsible for a variety 
of undesirable health outcomes such as 
asthma and lung cancer in areas near the 
emissions source.   Because their auxiliary 
engines are fueled with bunker fuel with 
limited exhaust filtration, container ships 
emit large amounts of both types of 
emissions.

SAFETY MEASURES
Figure 1 shows the dramatic improvements 
that the Port of Los Angeles (POLA) has 
made in terms of emissions since they 
began to seriously address the issue. 
This figure describes annual emissions 
of NOx for 2005 vs 2017. These statistics 
are taken from the POLA’s series of air 
emission inventory reports (1).

The year 2005 represents the pre-
mitigation era in Los Angeles and Long 

Beach. In 12 years, as port volumes 
grew by over 25%, POLA was able to 
reduce NOX emissions by 60% overall. 
Vessel emissions were reduced in this 
time by 42%. Note that vessel emissions 
reflect both transiting emissions as well 
as hoteling emissions at berth. By 2017, 
approximately 70% of all containerships 
were using shore power while at berth. 
The tactics used by POLA to generate the 
changes shown in Figure 1 are a useful 
road map for any port wishing to reduce 
air emissions from operations. One of the 
most important tools used to achieve this 
dramatic drop in emissions is the use of 
shore power, which allows vessels to turn 
off auxiliary engines at berth.

But doesn’t the use of shore-side 
electricity instead of ship-board fuel 
simply shift emissions elsewhere?  The 
short answer to this is that electricity 
shifts some emissions, but eliminates the 
majority of emissions, and the fraction 

A FRESH LOOK 
AT SHORE POWER 
THE BENEFITS FOR CONTAINERSHIPS
Mark Sisson, PE, Senior Port Planner,  
AECOM, San Francisco, USA
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eliminated increases every year as local 
grid power becomes cleaner. California, 
for example, has recently approved a 
measure to require 100% of power to 
be from renewable sources by 2045. 
Results also vary considerably by state as 
the mixture of source fuels for the grid 
changes regionally in the US. 

In 2017, 70% of vessels at the Port of 
Oakland (2) used shore power. The average 
vessel was plugged in for 18.5 hours and 
used an average of 1.15 MW of power 
during that time. In total, the port used 
23,735 MW-hr of shore power electricity 
to eliminate 31,372 tons of CO2 that would 
otherwise have been emitted by ships.

CO2 IN ELECTRIC POWER
In California, according to the EPA’s 2016 
eGRID database, this amount of electric 
power generation will emit 5,371 tons 
of CO2. This represents an 83% net 
reduction in CO2 from shore power. The 
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NOx reduction story is even better, with 
98% of NOx eliminated. This is due to the 
fact that stationary power plants have 
superior exhaust scrubbing technologies 
compared to containerships, so the local 
health pollutants per unit of energy are 
much lower. CO2 is dependent on the 
basic chemistry of fossil fuel combustion. 
Oil burned in a power plant will have 
similar CO2 emissions per unit of energy 
as oil burned in a containership generator, 
but much less NOx emitted. 

How does this story change in other 
states besides California? Figure 2 shows 
the CO2 emitted from shore-side grid 
power versus vessel power in five major 
maritime states: Washington, California, 
Texas, Georgia, and New Jersey. Data for 
state-wide grid emissions from the eGRID 
database is shown for the most recent 
year available, 2016, as well as 2004 in 
order to show the reduction in emissions 
over time in all states shown. The rate 
of CO2 emitted from combustion of on-
board fuel is also shown for comparison 
purposes.

Figure 2 shows that there is a 
substantial difference in the grid power 
emission rates between states with large 
ports. Washington State uses a great deal 
of hydroelectric power and has by far the 
lowest CO2 intensity. At the other end 
of the spectrum are Texas and Georgia,  
states which still use a significant amount 
of coal fired power plants. In all cases 
however, the level of emissions per unit of 
electricity has dropped significantly over 
the 12 year period. This is due to trends 
in shifting from coal plants to natural 
gas, and to increasing use of renewable 
power. These trends are expected to 
continue indefinitely in the US, and also 
worldwide.

CONCLUSION
It is very clear that when ports use shore 
power, the majority of CO2, and the vast 
majority of NOx and other health risk 
type emissions, are not simply shifted 
but completely eliminated. Experiences 
in California show that the use of shore 
power is a proven way for ports to reduce 
a great deal of emissions from container 
terminal operations, and should only get 
more effective over time as source power 
becomes greener.

Another relevant trend to consider 
when analyzing shore power is the 
rising cost of ship-board fuel due to 
stricter regulations on fuel content. 
In the case of Oakland, each ship call 
is using 21,000 kW-hr of electricity. A 
typical rate for industrial power in the 
US is approximately US$0.10 per kW-hr 
(with some areas significantly less than 
this), for a cost of $2,100 per vessel call 
for electricity. If shore power was not 
used, this vessel would have burned 
approximately eight metric tons of fuel in 
order to run on-board auxiliary engines 
while at berth. The price of fuel can 
fluctuate considerably over time but if we 
consider a rate for refined fuel of $600 
per metric ton, the price of fuel burned 
while at berth would be approximately 
$4,800 per call; more than double the 
price of electric power. If a single berth 
handles three calls per week, the net 
annual cost savings for shore power is 
approximately $400,000.  

Of course shore power requires 
significant capital investments both on 
the berth and the vessel, but as this 
example calculation shows, there is 
likely to be a significant benefit in vessel 
operating cost on top of the substantial 
emissions savings, making shore power 
an increasingly appealing option for ports 
worldwide.
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Emissions from the international maritime 
shipping sector were not explicitly included in 
the 2015 Paris Agreement, leaving the United 
Nations’ International Maritime Organization 
(IMO) to develop its own climate strategy. 
About this time last year, IMO member 
states adopted an initial greenhouse gas 
(GHG) strategy that aims to reduce GHG 
emissions from international shipping to at 
least 50% below 2008 levels by 2050, with a 
vision to completely eliminate them as soon 
as possible this century [1]. Eight months 
later, Maersk, the world’s largest container 
shipping company, announced its intention 
to achieve ‘net’ zero emissions by 2050 – 
holding open the possibility for using biofuels 
(which may not be emission-free during their 
lifecycle), but clarifying that they will get to 
‘net zero’ without buying carbon offsets, 
which have a poor track record of delivering 
real-world reductions. As governments and 
industry set a course for decarbonization, 
how do we get there?

THE CHALLENGE
The global maritime shipping sector is 
responsible for 2-3% of anthropogenic 
carbon dioxide (CO2) emissions and that 
share is expected to grow. If it were a 
country, international shipping would be 
the world’s sixth-largest GHG emitter, 
responsible for over 800 million tonnes 
of CO2 in 2015 [2]. In its recent special 
report, the Intergovernmental Panel on 
Climate Change (IPCC) calculates that 
to have a 67% chance of limiting global 
warming to 1.5°C above pre-industrial 
levels, the global economy can emit no 
more than 570 billion tonnes of CO2 from 
2018 onward. Assuming international 
shipping is allowed to claim 2.3% of the 
remaining carbon budget that leaves 
about 13 billion tonnes from 2018. At 
current emissions levels (0.8 billion 
tonnes/year), international shipping 
would use up its remaining carbon budget 
by 2033 [3].

CAN WE SLOW EMISSIONS?
Ship emissions scale with speed. Because 
of drag forces, going even a little faster 
requires substantial amounts of additional 
power, which increases emissions. The 
opposite is also true: slowing ships down 
even a small amount can significantly 
reduce fuel consumption and emissions. 
For example, a 10% decrease in speed cuts 
fuel use and CO2 emissions along a given 
route by about 21%, accounting for the 
extra time it takes for the ship to complete 
the voyage.  At the fleet level, slowing all 
ships down would require running more 
ships to keep up with demand. Even after 
accounting for this, speed reduction can 
still deliver substantial fleet-wide emissions 
reductions [4].

IMO member states and non-
governmental organizations are 
considering proposals that directly or 
indirectly regulate ship speeds as a way to 
reduce emissions from the existing fleet. 

A PATH TOWARDS ZERO 
EMISSION MARITIME 
SHIPPING
Bryan Comer, PhD, Senior Researcher, ICCT, Washington DC, USA
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The industry is overwhelmingly powered 
by fossil fuels that emit CO2, GHGs, and 
non-gas climate pollutants such as black 
carbon [5], and ships built today will still 
be around mid-century. Cutting emissions 
from existing ships can buy time to develop 
and deploy low- and zero-carbon fuels 
and technologies and give zero emission 
vessels (ZEVs) time to cycle into the fleet. 
(Careful readers will note that there’s 
unlikely to be truly zero-emission vessels 
and zero-carbon fuels, given that there will 
be some upstream emissions or system-
wide effects that result in GHG emissions; 
for the sake of this article, feel free to read 
ZEVs as 'near-zero-emission vessels' and 
zero-carbon fuels as 'near-zero-carbon 
fuels.')

WHAT ABOUT BIOFUELS?
Biofuels are one potential solution to 
achieve low-carbon shipping, but there are 
plenty of caveats. The appeal of biofuels is 
that they could be used as a 'drop-in' fuel 
to power existing ships – just burn them in 
the ship’s gigantic diesel engine. Most large 
ships burn heavy fuel oil, an extremely 
thick, viscous fuel. It’s not a stretch to 
think that biofuels could be used instead. 
However, the GHG reduction potential of 
biofuels varies tremendously depending 
on their feedstock, how they are produced, 
and the GHG consequences of direct and 
indirect changes in land-use. Food-based 
biofuels derived from corn, soybeans, palm 
oil, and the like, are clearly inappropriate 
substitutes for fossil fuels. They result in 

direct and indirect land-use change that 
can make them even worse than fossil 
fuels on a lifecycle GHG basis. Waste-
derived and cellulosic biofuels hold more 
potential but certifying their 'sustainability' 
credentials will be the main challenge.

WHAT ABOUT FUEL CELLS AND 
BATTERIES?
There are several hybrid and zero-emission 
ships powered by batteries and hydrogen 
fuel cells in operation today. However, 
these are mainly smaller ferries and all 
of them are short-range, with routes 
between one and 80 nautical miles [6]. The 
challenge is scaling up to large, long-range 
cargo ships. In all cases, the electricity 
used to generate the fuels or to charge the 
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batteries will need to be from renewables 
such as wind, solar, wave, or geothermal 
energy.

A key obstacle for both batteries and fuel 
cells is storing enough energy on board to 
power the ship without giving up valuable 
cargo space. Current battery technologies 
cannot provide anywhere near enough 
energy for long-distance transportation. 
Hydrogen has more potential as a zero-
emission solution; however, even when 
liquefied, hydrogen fuel tank systems 
require about eight-times more room than 
traditional fuel systems to provide the 
same amount of energy [7]. To a degree, 
this problem can be alleviated through 
energy efficiency improvements and more 
frequent bunkering, but energy density 
concerns also explain recent interest in 
ammonia (NH3) as an energy carrier. It’s 
a zero-carbon fuel that can be used as an 
energy-dense source of hydrogen for fuel 
cells or even for use as a fuel itself [8]. 
Theoretically it could be burned directly in 
an internal combustion engine, although 
no such engines are commercially 
available. The main barrier to using 
ammonia is that it is highly toxic, posing a 
danger to the environment and, especially, 
the health of the crew, in the event of a 
spill or leak.

SHOULD WE GO BACK TO  
WIND-POWERED SHIPS?
Once upon a time, all ships were ZEVs. That 
changed with the advent of the steamship 
and later the internal combustion engine. 
While there are a handful of small sailing 
cargo ships, wind-assisted propulsion will 
be more relevant for large cargo ships. A 
forthcoming analysis from the International 
Council on Clean Transportation [9]  
suggests that Flettner rotors (spinning 
columns that generate thrust when the 
wind comes across the deck of the ship) 
can meaningfully reduce route-level fuel 
consumption and emissions. Typical savings 
of 2% to 9%, depending on the ship and 
route, were observed, although savings 
were lower or higher for some ships and 
routes. Take all of this with a grain of salt, 
as this is a preliminary desktop analysis of 
only five ships. Nevertheless, wind-assist 
holds potential to reduce emissions from 
the sector. Existing ships can be retrofitted 
relatively easily. New ships can incorporate 
wind-assist into their designs. Wind-assist 
can also be used to reduce the energy 
needs of low- and zero-emissions ships, 
reducing the amount of (expensive) low 
and zero-carbon fuels or batteries that 
ships will need.

NEXT STEPS
Most people I talk to from governments, 
industry, academia, and research groups 
recognize the monumental challenge of 
decarbonizing the international maritime 
shipping sector. Clearly, we need low and 
zero carbon fuels and energy to power 
the ships of the future, but we also need 
to dramatically reduce emissions from 
the existing fleet. The IMO’s initial GHG 
strategy prioritizes actions that can reduce 
emissions from the sector before 2023, 
while developing longer term solutions to 
get to zero in-sector emissions. At the next 
meeting of the IMO Marine Environment 
Protection Committee (MEPC 74 in May 
2019), delegates will consider proposals 
to reduce the speeds of all ships and to 
reduce the carbon intensity of new ships by 
designing them to be more efficient. These 
are good and necessary steps. At the same 
time, we need to develop ways to scale 
up low and zero-emission technologies 
for long-distance transportation. This will 
require an organized and well-funded 
research, development, and deployment 
program for the international maritime 
shipping sector. But for me, the most 
important thing is to take action. The time 
for dragging our feet has long passed; time 
to get to work.
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More than 50% of the Inuit diet comes 
from the land and the sea, and Inuit 
people inhabit some 40% of Canada’s 
landmass, usually living along coastlines 
very close to the sea. Subsistence culture 
is an important mainstay for Inuit where 
the sea ice plays a very important role. The 
impact of climate change on the Arctic sea 
ice has meant that shipping is increasing in 
Arctic Canada, and with it, concerns over 
safer shipping. 

Emissions from ships are having a direct 
impact on Inuit language, knowledge, 
experiential learning, tradition; physical, 
mental and social health, spirituality, 
and more. So with so much at stake 
for the health of our Inuit population 
and our arctic flora and fauna, the Inuit 
Circumpolar Council (ICC) Canada has long 
delivered a strong message for change. 
We recently told the IMO to ban the 
use of heavy fuel oil in Arctic shipping, 
and thankfully, the IMO is developing a 
heavy fuel oil (HFO) ban to help fulfill its 
mandate of protecting human and ocean 
health, as well as mitigating the effects of 
climate change under the UN Sustainable 
Development Goals. 

CURRENT SEA SHIPPING
Shipping in the Arctic is limited to a short 
summer season when the annual sealift 
delivers less-perishable foods and goods to 
the 53 Inuit communities in Inuit Nunangat 
(Inuit homeland). We should also note that 
Inuit Nunangat encompasses roughly 35% 
of Canada's land mass and 50% of Canada’s 
coastline. The annual sealift offers a more 
affordable means to move goods than 
the very costly air alternative. Other sea 
shipping happens to and from the natural 
resource extraction sites in northern 
communities, bringing up equipment 
and bringing resources down to southern 
locations for consumers. Add on the 
global climate changes that are opening 
up valuable sea shipping routes across the 
Arctic, and this increase in marine traffic 
(further increases projected) comes with 
significant environmental costs, most 
notably from HFO. 

HFO is an environmentally harmful fuel 
that has already undergone a ban in the 
waters surrounding the Antarctic. The 
ban, implemented in 2011, mandates 
that all ships transiting the Antarctic must 
carry higher grade fuels in order to limit 

the potential impact from an HFO spill. 
Inuit communities in Canada are pushing 
for the same protections for the Arctic. 
HFO emission pollution and potential 
spills threaten the integrity of marine 
ecosystems; and in the cold temperatures, 
the viscous liquid becomes even more 
difficult to clean up as it mixes with moving 
waters and spreads out quickly. Factor in the 
long winter seasons with various shifting ice 
formations and the isolated nature of the 
region, and clean-up efforts for any fuel – 
let alone HFO – become futile. 

Vessels using HFO are not often equipped 
with the financial (insurance) and logistical 
resources to reliably clean-up HFO spills, 
so that burden often falls on the Inuit 
communities as they try to protect the 
environment – a task they are unprepared 
for. Should an environmental accident 
occur, or a search and rescue operation 
be needed, the Inuit communities need 
the resources and support in order to 
respond appropriately. The protection 
of the flora and fauna, and  food security 
are vital to Inuit communities but the 
very limited access and resources such 
as pollution clean-up equipment and the 

A CALL FROM THE INUIT
CLEAN-UP ARCTIC SHIPPING
Lisa Qiluqqi Koperqualuk, Vice President, Inuit Circumpolar Council, Canada
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need for training Inuit communities must 
be taken into account. Additionally, HFO 
air pollutants, including black carbon, 
pose threats to the air quality and health 
of human and mammal populations. Note 
also that black carbon is what is called a 
‘short-lived climate forcer’. 

HFO contamination affects water quality 
for all marine flora and fauna, and in the 
Arctic food web, the effects spread quickly 
to mammals at higher trophic levels, 
including humans. Adverse health effects 
are also felt by the many seabirds who 
have breeding and feeding grounds along 
the shipping routes. 

With the numerous health and 
environmental risks associated with the 
carriage and combustion of HFO, the 
banning of HFOs is widely supported by 
Canada’s Inuit, and international allies 
in Greenland, multiple Scandinavian 
countries and Russia. During ICC Canada’s 
opening plenary at the IMO’s Pollution 
Prevention and Response (PPR) meeting, in 
February 2019 ICC Canada emphasized that 
Inuit communities must not be negatively 
affected by the decisions made by the 
PPR sub-committee working towards an 
HFO ban. Provisions to protect Inuit 
social, cultural and economic interests are 
required and can be achieved by engaging 
Inuit communities throughout this work of 
implementing the ban.

MOVING FORWARD
Building upon Article 18 of the ICC 
Utqiaġvik Declaration produced at the Inuit 
Circumpolar Council’s General Assembly of 
July 2018, ICC Canada is directed to:

 “…advocate for the enforcement of the 
IMO Polar Code, other international and 
national regulations, advancing emergency 
response, and phasing out heavy fuel 
oil in order to minimize impacts on 
marine mammals and fish and to prevent 
disruption of seasonal hunting, and for 
safety and environmental protection.”

ICC Canada also emphasized that the 
implementation of the ban must not put 
undue burden or financial responsibility 
upon the Inuit communities. As one 
of Canada’s most socio-economically 
vulnerable populations, Inuit households 
cannot afford a cost increase in delivered 
food and goods. Nor can they afford to 
lose food security from subsistence living 
practices. It is at these crossroads that the 
PPR Sub-committee must strike the right 
balance between cleaner shipping fuel 
usage and financial costs.

Borrowing from the successes in the 
shipping changes south of sixty degrees, 
Canada and other circumpolar countries 
are supporting the use of cleaner burning 

fuels within Arctic waters, designating 
Emission Control Areas (ECAs) in locations 
with high populations and environmentally 
sensitive areas. Switching from HFOs to 
cleaner fuels while in ECAs, would be a 
relatively easy and cost efficient way to 
mitigate the negative air emission effects 
of HFOs. The switch would also see low-
sulphur distillate fuel usage reduce current 
HFO black carbon emissions by up to 80%. 
Other factors to consider in alleviating the 
pressure on Inuit communities are spill-
response resources and training for all 
shipping vessels, infrastructure, sufficient 
insurance coverage for spills, and response 
plans that limit the environmental damage 
in case of a spill.

Climate change has caused the most 
devastation for the people who are already 
the most vulnerable. In areas where policy 
and regulations can readily limit the effects 
of pollution, it is our responsibility as global 
citizens to ensure that we respond accordingly, 
with protective measures to ensure healthy 
populations and aid to an environment that 
is already under extreme negative pressures. 
Inuit communities have thousands of years 
of inter-generational ecological knowledge 
that monitors the holistic changes felt within 
the Arctic environment. Nations have the 
technology to cause less environmental 
impact. If we combine them, we can offer 
the people, the plants and the species of the 
Arctic a safer place to live. 
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Our coasts and estuaries are amongst the 
most productive habitats for biodiversity 
in the world, and their value is recognised 
through legal designations, including under 
the EU Habitats and Birds Directives.  They 
are also international shipping routes 
and perform a wider range of ecosystem 
functions including flood mitigation.  
Historically, planning decisions for new 
port developments have often hinged on 
the impacts on designated habitats and 
species, and the adequacy of compensation 
measures.  The successful establishment of 
intertidal habitat for a number of new port 
developments in the UK and elsewhere 
in Europe, coupled with a new regulatory 
system and collaborative approaches by 
port developers and stakeholders has 
helped to overcome conflicts.  

New port development and port 
operations can be contentious from an 
environmental perspective. Generally 
located on the coast for obvious reasons, 
they require considerable land area, both 
on shore and in the marine environment.  
Our coastal and estuarine habitats, 
including saltmarsh, intertidal mudflat and 
coastal grasslands are amongst the most 
productive biomes in the world, supporting 

enormous populations of invertebrates 
and fish; important in their own right, and 
as food for other wildlife such as birds and 
mammals.  As well as acting as international 
routes for shipping, the wider ecosystem 
functions they perform such as mitigating 
flood water, cycling nutrients and providing 
nursery grounds for commercially important 
fish and shellfish are important to human 
society .  In recognition of their biodiversity 
value, these coastal and estuarine habitats 
are protected through national and 
international legislation, the requirements 
of which have often presented a challenge to 
port developments.   This article reviews the 
measures that have been taken to mitigate 
and compensate for potential losses to 
biodiversity by new port developments.

THE IMPORTANCE OF SITE IMPACT ON 
PLANNING DECISIONS
In 2002, ABP’s proposal for a new port 
development at Dibden Bay in Southampton 
Water, Hampshire, was refused after a 13 
month public inquiry on the grounds of 
impacts on sites protected under the EU 
Habitats and EU Birds Directive.  The case, 
which hinged around the loss of grazing 
marsh and intertidal mudflat habitats 

within the Solent Maritime Special Area 
of Conservation (SAC), and Solent and 
Southampton Water Special Protection Area 
(SPA) brought potential conflicts between 
port planning and nature conservation 
issues to centre stage.  Special Areas of 
Conservation (SAC’s) and Special Protection 
Areas (SPA’s) are protected under the EU 
Habitats Directive and EU Birds Directive 
respectively, and contribute to a network 
of sites across Europe known as Natura 
2000.   Although new intertidal habitats 
were proposed, the Inspector considered 
that these were inadequate to compensate 
for those lost due to the port development .   

MITIGATION THROUGH INTERTIDAL HABITAT 
CREATION
At around the same time, plans were 
being developed for a new container port 
development on the Thames Estuary at 
Shellhaven, site of the former Shell oil 
refinery.  Again, the planning process 
identified that the development could 
impact the Thames Estuary and Marshes 
SPA.  To compensate for losses from these 
protected sites two new areas of land 
were acquired by the port specifically for 
intertidal habitat creation, one on either 

NEW PORTS
FROM CONFRONTATION TO COLLABORATION?
Tessa Harding, Director of Water, Thomson Environmental Consultants, Guildford, UK
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side of the Thames estuary.   At both sites, 
flood defences were re-located inland 
allowing the land to be inundated by the 
tide.  Stanford Wharf Nature reserve in 
Essex was created in 2010 and is now 
managed in partnership with the RSPB. Salt 
Fleet Flats in Kent was created in 2016. Both 
areas are now showing extensive usage by 
wintering birds. 

AMPHIBIAN AND REPTILE TRANSLOCATION
In addition to deep water berths DP World 
London Gateway Port as it became, the 
development would also include DP World 
London Gateway Logistics Park (LGLP) one 
of Europe’s largest ever logistics parks.  
Occupying approximately 400ha the logistics 
park would be constructed on formerly 
developed oil refinery land. The grassland 
and small ponds that had established on 
the site were found to support significant 
populations of amphibians and reptiles, 
including great crested newt.  Great crested 
newt is protected under the EU Habitats 
Directive and as such developments which 
may affect them must demonstrate that the 
‘conservation status’ of the population will 
not be adversely affected.   In the case of 
LGLP, the very large numbers of amphibians 
and reptiles recorded during initial surveys 
meant that this test could not be met simply 
by accommodating them on the existing site.  

The result was, at the time, the largest 
species translocation ever undertaken in 
the UK.   Moving wildlife to an alternative 
site, a process known as translocation, 
is potentially controversial.  The new, or 
receptor site, generally needs to have 
similar physical characteristics to the site 
from which the animals or plants have been 
moved.  It also needs to be demonstrated 
that the receptor has sufficient space and 
doesn’t already support a population that 
might be disrupted by the newcomers – a 
principal termed 'carrying capacity'.  The 
mitigation strategy for London Gateway Port, 
developed by Thomson in collaboration with 
DP World, involved creating 34 new ponds 
and other supporting habitat.  Although 
the areas of habitat created within London 
Gateway’s ownership were considerable, 
additional carrying capacity was required for 
reptiles captured on the site, and animals 
were translocated to an offsite location in 
Wiltshire.  Between 2007 and 2012 hundreds 
of great crested newts and thousands of 
reptiles were translocated to new habitats.

HABITAT CREATION, RESTORATION AND 
MANAGEMENT
At the Port of Immingham and Hull   57 
hectares of mudflat and salt marsh, and six 
hectares of grassland were created by ABP 
on the Humber as compensation for the 
development of two river berths.  As for 
LGP, the driver behind the compensation 

has been impacts on Natura 2000 sites.  66 
hectares of new habitat were created across 
the two sites, including intertidal mudflat, 
saltmarsh and grassland at a total cost of 
£3.5 million.  The scheme differed from 
LGP because agreement for the scheme 
was reached with stakeholders without the 
need for a public inquiry.  ABP entered into 
a legally binding agreement to deliver the 
mitigation measures – the first of its kind 
in the UK.  A comprehensive mitigation and 
monitoring package was also agreed .

On the south bank of Humber at North 
Killingholme, the Able Marine Energy Park 
(AMEP) covers an area of approximately 
900 acres.  It is a bespoke port facility for 
the Renewable Energy Sector, particularly 
Offshore Wind and will feature around 
1,300m of new deep-water quays.  Once 
again, ecological compensation was 
required to offset impacts on an SPA.  The 
new habitat covers an area of 90 hectares 
(222 acres) and provides a specially 
engineered wet grassland habitat for the 
benefit of a range of bird species including 
Curlew, Golden Plover, Lapwing and Ruff .

In another example at Falmouth Harbour, 
protected maerl habitat was restored in 
order to offset the potential loss of seabed 
habitat due to deepening and straightening 
of the shipping channel into the Harbour.  
Low value non-maerl sediment was dredged 
from a 6-hectare area elsewhere in the 
harbour by the Harbour Commissioners and 
replaced with   maerl sediment .

Elsewhere in Europe, habitat 
compensation for the loss of intertidal and 
subtidal habitat due to dredging have been 
undertaken on the Scheldt estuary on the 
border between Belgium and Holland.  
The Flemish Government’s Sigmaplan ; a 
management plan to restore the Scheldt 
estuary and compensate for intertidal 
and subtidal habitat lost due to dredging, 
includes measures such as flooding polders.

CHANGES TO PLANNING LEGISLATION 
In recent years, the approach to port 
development has been shaped by emerging 
domestic legislation, EU policy and an 
increasing focus on good environmental 
governance at a corporate level.   The 
Planning Act (2008) brought in a new 
consenting process for major infrastructure 
projects which aims to streamline 
stakeholder consultation and reduce 
uncertainty.  Under the Act, National Policy 
Statements (NPS) have been prepared 
for each major industry sector, including 
energy, transport, water, waste water and 
waste.  The NPS sets out the government’s 
objective for development of nationally 
significant infrastructure within that sector, 
and specific locations where these have 
been identified.  The purpose of the NPS 
is to allow adequate consultation on the 

principles for development in each sector, 
prior to consideration of individual planning 
applications.  Furthermore, a strategic 
marine planning system has been created 
under the Marine and Coastal Access 
Act (2009) delivered through Marine 
Plans.   Through the Marine Management 
Organisation (MMO) the Act ‘provides the 
legal mechanism to help ensure clean, 
healthy, safe, productive and biologically 
diverse oceans and seas’.

The examples presented here chart a 
transition from direct confrontation between 
the ports industry and nature conservation 
stakeholders to a more collaborative 
approach to the development of mitigation 
schemes.  In all cases, the driver for mitigation 
has been underpinned by the requirements 
of the EU Habitats and Birds Directives. As 
we move into politically uncharted waters, 
stronger integration of biodiversity and 
Natura 2000 requirements into port activities 
and planning will be essential. 
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"In the current commercial climate of ferocious 
competition among maritime operators, a good 
reputation for prudent operations must be protected. 
Although many questions remain, it appears certain 
that cyber issues will stay at the forefront of the 
industry for the foreseeable future."

Marcus Baker, Marsh JLT specialty leader for Global Marine and Cargo Practice. Page 83

SECURITY & SAFETY



Cyber-att acks and data theft  are the 
threats considered most likely to occur 
in the marine industry within the next 10 
years. They are also considered to be the 
third-most impac� ul issue, according to 
the Global Mariti me Issues Monitor 2018 . 
Worryingly, it is also the issue the industry 
is least well prepared for. Given these 
concerns, cyber risk has become a board-
level issue, with greater importance placed 
on miti gati ng the eff ects that cyber events 
could have on a company’s safety, fi nances 
and reputati on. The cyber threat landscape 
is constantly evolving, however. Att ack 
surfaces are broadening, as companies 
throughout the value chain take increasing 
advantage of opportuniti es based on 
interconnecti vity and automati on. Constant 
vigilance is essenti al.

By 2020, 60% of all businesses with 
digital operati ons will have suff ered major 
service failure related to breaches of 
security, Gartner esti mates . Hacks are 
oft en not detected for several months from 
fi rst incepti on: IBM calculated the mean 
ti me to identi fy a breach as 197 days, and 
the mean ti me to contain it a further 69 

days . Companies that contained a break 
in security in less than 30 days saved more 
than US$1 million, compared with those 
that took more than 30 days to resolve the 
issue, IBM esti mated.

Facing this complex, ever-changing 
cyber threat landscape requires a shift  in 
mind-set. The mariti me industry needs 
to take a strategic approach to protecti ng 
criti cal assets and business drivers. Once 
an organisati on has suffi  cient knowledge 
of the most likely cyber risks, they can build 
a scalable security posture that can be 
conti nuously adapted to meet the changing 
risks. Let’s look at some of these cyber risks 
in turn.

EVERYTHING CONNECTS
While the marine industry’s use of 
interconnected systems has brought 
tremendous benefi ts – such as greater 
effi  ciency, cost savings, and monitoring of 
systems - it has also brought considerable risk.

Signifi cant weaknesses have been 
identi fi ed in the cyber security of criti cal 
technology used for the operati on of modern 
commercial cargo vessels. Global positi oning 

systems (GPS), automati c identi fi cati on 
systems (AIS) and electronic chart displays 
and informati on systems (ECDIS), are all 
essenti al aids to navigati on in today’s 
modern ships, but each has been identi fi ed 
as potenti ally vulnerable to a cyber-att ack 
– potenti ally giving pirates the ability to 
monitor sources of sensiti ve informati on.

Meanwhile, wider internet connecti vity 
is driving increased use of cheaper and 
more portable smartphone devices in 
the industry, which may expose users to 
increasingly sophisti cated criminal groups. 
Criminals might manage to monitor 
communicati ons between individuals, 
gaining hugely valuable informati on about 
goods, locati ons, and digital protecti on 
processes and could compromise expensive 
security systems. For example, a breach 
could occur if criminals learn that physical 
barriers are going to be undermanned at a 
parti cular ti me and locati on.

Vessels are parti cularly vulnerable to 
cyber security threats when third-party 
personnel gain remote access to undertake 
maintenance and security checks, or when 
crew connect directly to a ship’s system 
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with devices such as tablets and memory 
sticks. Shipping companies also need to 
be aware of cyber threats from their own 
employees, who could strike back at the 
company if they are made redundant or 
bear a grudge against their employers. 

In addition, employees could unknowingly 
expose the company to a cyber-attack and 
steps should be taken to train employees to 
recognise where cyber risks may stem from 
and how to prevent them. For example, 
phishing (also known as social engineering 
fraud) is a constant threat to the industry 
and refers to a variety of techniques used 
by fraudsters to deceive and manipulate 
victims into voluntarily performing actions 
which result in them giving out confidential 
information or transferring funds. 

VULNERABLE SYSTEMS
Propulsion monitoring systems, cargo 
handling, container tracking systems 
and shipyard inventories are now all 
controlled using software to reduce costs 
and improve efficiency. However, the 
accessing, interconnecting, monitoring and 
networking of numerous shipping systems 
have created new cyber risks and previous 
events suggest these systems might be 
vulnerable to attacks or disruption.

For example, cyber-attacks on routing 
systems allow for the potential re-routing 
of cargo, enabling targeted trafficking and 
theft, causing considerable operational 
delays for ports and third-party logistics 
companies. Aside from disruption to 
services, there are inherent safety risks 

associated with cyber security through the 
compromise of computerised navigation 
and stability systems. 

Pirates could hack a marine company’s 
system, enabling them to target, track, 
board, and take specific cargo ships, offload 
the cargo and vanish before authorities 
can respond. For example, hackers working 
with a drug-smuggling gang infiltrated the 
computerised cargo tracking system of the 
Port of Antwerp to identify the shipping 
containers in which consignments of drugs 
had been hidden . The gang then drove 
the containers from the port, retrieved 
the drugs, and covered their tracks. This 
criminal activity continued for a two-year 
period, until it was stopped by police.

LOOKING AHEAD 
While crewless, fully autonomous ships are 
yet to navigate global waters, but interest in 
the potential of this technology is growing 
due to a combination of rising transport 
volumes, growing environmental concerns 
and a shortage of experienced and qualified 
seafarers. Autonomous technology in 
shipping could possibly provide greater 
monitoring of vessel performance, plus cost 
reductions and reduced risk to human life.

If the relevant regulatory approvals are 
achieved and autonomous technology 
is successfully introduced, however, the 
traditional and emerging risks these vessels 
pose will need to be carefully considered 
and mitigated by ship operators. 

Relying on automated systems could 
result in errors or system failure following 

an electrical or cyber derangement, which 
could have severe consequences. The system 
may detect an issue on board the ship, or an 
error or failure could cause sensors not to 
pick up on a danger or obstacle in the water. 
Safeguards and backup systems would need 
to be part of the overall design, in case 
primary systems fail or communications with 
the ship are interrupted.

Successful cyber-attacks against a ship 
operator or any party in the shipping industry 
inevitably lead to reputational damage for 
the victim and, potentially, the industry as 
a whole. In the current commercial climate 
of ferocious competition among maritime 
operators, a good reputation for prudent 
operations must be protected. Although 
many questions remain, it appears certain 
that cyber issues will stay at the forefront 
of the industry for the foreseeable future.
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The maritime industry is deeply rooted in the 
movement of physical goods, but this does 
not make it immune from digital disruption. 
Increasingly, operation technology (OT) is 
highly connected to information technology 
(IT). Modern ports and vessels have myriad 
systems performing many functions; 
tracking goods through loading and transit, 
navigation systems optimizing docking and 
shipping routes, and sensors monitoring 
and adjusting engines to optimise fuel 
consumption. These digital innovations 
are brought from, and managed by, an 
increasingly complex supply chain.

Most suppliers take security seriously, 
but the very nature of having many 
suppliers accessing customer networks 
creates entry points, which could be 
exploited by criminals or activists. Supply 
chain breaches have already struck many 
industries; the biggest of recent times 
(Target, and TalkTalk) were at least partly 
due to supplier lapses. 

Supply chain security is not unique to 
maritime, but the industry is behind others 
such as finance and technology, when it 

comes to understanding digital risks, and 
can be viewed as an easier target compared 
to other sectors. This needs to be addressed 
to ensure maritime becomes resilient 
against ever advancing digital threats.

WHO WANTS TO HURT MARITIME?
The maritime industry faces many 
similar digital risks to other industries, as 
well some unique challenges due to its 
international nature. As with any industry 
with a connected presence, maritime is 
a target for blackmailers and financial 
fraudsters, for example via Ransomware 
attacks, or ‘killdisk’ software designed 
to cause customer disruption. It is also a 
tempting target for activists or terrorists. 
Ports and shipping are critical national 
infrastructure, and attacking them would 
be a coup for those wanting to cause 
disruption, or to make a political statement. 
Shipping companies include big businesses 
operating in industry sectors such as oil and 
gas, whom activists may wish to harm, for 
example through a distributed denial of 
service (DDOS) attack.

More coordinated threats may come 
from organised criminals, who have long 
exploited shipping to smuggle contraband 
and people. As cargo is increasingly 
managed and tracked by technology, we 
shouldn’t underestimate the ingenuity 
and resources of organised criminals to 
surreptitiously infiltrate that technology.

DIGITAL DISRUPTION, DIGITAL SUPPLIERS, 
DIGITAL RISK
Suppliers are relied upon, by ports and ships, 
to integrate, run, and maintain connected 
technology. These include monitoring tools 
for industrial machinery and propulsion, 
4G and satellite connections, navigation 
systems, cargo management, handling and 
loading software, and integrated platform 
management systems. Many such devices 
have IT interfaces which control or manage 
OT, increasing the potential ‘attack surface’ 
of the system. Many OT systems were 
designed before the modern connected 
world. Growing OT connectivity needs to be 
closely managed, with a continued drive for 
IT and OT integration.

DEVELOPING A DIGITALLY 
RESILIENT SUPPLY CHAIN
Adam Gostling, Managing Consultant, QinetiQ, London, UK
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The result is a very complex supply chain. 
This presents opportunities to breach 
digital defences by infecting supplier 
technology or compromising suppliers’ 
individual employees. Social media, for 
example, provides a rich platform for 
criminal gangs intent on compromising 
or blackmailing people to gain access to 
their business operations. Once inside, 
there is opportunity for considerable 
disruption. The 2015 Ukraine power grid 
attack targeted a popular website where 
engineering manuals were downloaded, 
creating an infection route which 
compromised engineers’ laptops. When a 
laptop was connected to the target system, 
the attack would be launched.  If a similar 
virus found its way into ports’ critical 
systems and supply chains, it could cause 
large-scale financial impact.

The overarching problems, however, 
are often a lack of detailed awareness and 
understanding of the digital risks the supply 
chain presents to operations, and to what 
extent essential suppliers are embedded in 
operational networks. Discussions around 
controlling access for suppliers, or including 
security responsibilities in contracts, are 
often less comprehensive than they should 
be. The maritime industry needs to better 
understand these risks before it can make 
informed decisions about mitigating them.

WHAT SHOULD YOU ASK OF YOUR SUPPLY 
CHAIN?
The starting point is to map out the supply 
chain, establishing who is involved and 
what they do. Few companies can do this 
with the level of detail needed, but it is 
critical to understanding and mitigating 
operational risk. Then, there is a need to 
ask and answer important questions about 
how they operate, the controls they have 
in place, and their relationships with their 
own suppliers. The key questions are as 
follows:

WHO HAS ACCESS?
Companies should know what suppliers are 
doing in port or on vessels. Suppliers visit 
sites to work with technology, and access 
it via remote logins. They need freedom to 
do their job, but autonomy creates risk. A 
clear view of who has access, and when, 
enables better security decisions. For 
example, login details for individuals, rather 
than per supplier, make it easier to quickly 
identify the source of a problem, as well as 
deterring abuse.

WHAT SAFEGUARDS DO YOU WANT?
A simple safeguard is a ‘sheep-dip’ 
computer, which is used to check the 
contents of an engineer’s USB prior to 
connecting to any system and to perform 
updates. Another is tighter access control: 

can suppliers remotely login whenever 
they want, or is access granted only in 
response to a helpdesk ticket which opens 
a dedicated network port? Is access limited 
to IP addresses at the supplier’s physical 
premises, or can their employees login 
from home via personal laptops?  In each 
case there is a balance of security versus 
convenience. 

WHAT IS THE CONTRACTUAL RELATIONSHIP?
Ports and ship operators need to 
contractually define responsibilities 
between them. An essential element is 
who ‘owns’ what data, and what their 
responsibilities are for safeguarding it.

ARE SUPPLIERS COMPLIANT?
Good security practice includes ensuring 
you and your suppliers are compliant with 
necessary regulations. For example, owners 
and operators involved in shipping oil and 
gas must comply with TMSA3, which now 
includes digital security requirements in 
Element 13. The International Ship and 
Port Facility Security (ISPS) Code, covers 
minimum security arrangements for ships 
and ports. As of 6th July 2016, the European 
Union published directive 2016/1148, 
the Network and Information Systems 
Directive (NIS-D), which places a number of 
requirements upon ‘Operators of Essential 
Services’. 

IS SOMEONE IN CHARGE OF SECURITY?
Finally, there must be someone responsible 
and accountable for digital security. 
Industries like finance have long recognised 
this, appointing Chief Information Security 
Officers. Minimising digital risk from 
complex supply chains means having 
someone managing the digital relationship 
with suppliers, and understanding 
the nature and extent of these digital 
interactions.

ENSURING DIGITAL RESILIENCE IN THE 
MARITIME SUPPLY CHAIN
Supply chain resilience starts by asking these 
questions. This is primarily a human task, 
involving workshops and questionnaires 
to benchmark business operations, which 
can then be mapped against industry best 
practices, standards and regulations. Once 
these are clearly defined, more technical 
and business solutions can be deployed to 

manage and understand risk in complex, 
extensive supply chains.

All decisions bring trade-offs between 
security, usability and cost. There are times 
when significant new infrastructure will 
be required and others where digital risk 
can be mitigated by adjusting contractual 
relationships or changing process. Correct 
training of personnel to empower them 
with digital security knowledge at a basic 
level enables management of risk to extend 
throughout the company.

There is no single right answer, but 
organisations should start by understanding 
the specific digital risks they face from 
the way their supply chain accesses their 
operational systems, and the nature and 
extent of these digital interactions. There 
are many legitimate options when it comes 
to digital security, but those decisions 
can only be made if they are entered into 
and based upon evidence and rigorous 
understanding of how, when and why the 
supply chain is accessing their IT and OT 
systems.
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At CTAC 2018, I told the audience that for 
a port or terminal to fulfil its needs and be 
futureproof it needed 5 things all beginning 
with “S”. That is to be ‘Safe’, ‘Smart’ (and 
there is much focus on this at the moment), 
‘Secure’, ‘Sustainable’, and ‘Skilled’. At 
present, IoT is connecting billions of 
sensors, pieces of machinery and data 
points, and that means there are billions of 
opportunities for cyber-attackers. On top of 
that, the physical security of goods and data 
is just as important.

In an ever-changing world of energy 
efficiency, reductions in GHGs and so forth, 
we need to be sustainable and move ever 
closer to zero emissions and the circular 
economy. Many ports and terminals will 
also be focussed on financial stability as 
investment decisions become ever more 
complex.

Despite advances in automation and the 
‘tweaks’ that AI is adding to the mix, we still 
need people to carry out basic functions. 
We have not yet found a non-manual 
solution for lashing containers on deck, 
but a very few terminals have found an 
automatic solution for twist lock handling 

ashore. Automation means equipment has 
to run perfectly, the machine itself may not 
be able to ignore non-critical functions, so 
we need people to deal with the exceptions. 
Whilst we may be developing ever-more 
sophisticated remote diagnostics, at some 
point someone has to go into the machine 
and swap worn-out or broken components. 
The skill-set may be changing but we still 
need a competent or skilled workforce.

SAFETY IN PORTS
The standard hierarchy of safety measures 
starts off with ‘separating people from the 
hazard’, but even in our highly complex 
world this is not always going to be 
possible. Of course, automation is one way 
of improving and reducing the human/
machine interaction. If there is an incident 
the latter almost invariably wins, and some 
accidents can be fatal. 

At CTAC I also told the audience that we 
had gone from what I call ‘barely intelligent’ 
(BI) operations to intelligent operations in 
approximately 75 years, the same length 
of time it took 500 million people to have 
access to a telephone. The world is changing 

faster than ever before. Moore’s’ Law states 
that computing capacity doubles every two 
years, however with the increasing pace of 
connectivity, neural networking and AI that 
is likely to accelerate much faster than this.

There is another significance of the 
number 75. It is the number of people 
that we know died in the port and terminal 
sector doing their job in 2018 alone. This is 
only what has been reported to ICHCA, the 
number could, naturally, be much higher. 
As ports are 24-7 operations, that means 
someone has died every 4.9 days. That 
is a staggering thought, especially when 
considering the grief of all the families 
involved, and of secondary but none-the-
less relevant importance, the costs of 
dealing with the aftermath.

What is worse is that in 2019 that 
average fatality figure has increased. Now 
we are experiencing a fatality throughout 
the industry almost once every 4 days. 
An example is an operative who was ran 
over by a reversing reach stacker in early 
2019, as well as 2 operatives killed lashing 
cargo. The industry has long since known 
that heavy plant (and smaller fork-lifts) 

WE ARE SMARTER 
BUT ARE WE SAFER?
Captain Richard W A Brough B.A., O.B.E., Head of ICHCA International, 
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reversing, in particular, pose a major threat 
due the lack of visibility the driver has. We 
can fit reverse mirrors, cameras, flashing 
lights and sirens, even proximity sensors in 
the cab and on the port worker (although 
we should try and keep terminals worker-
free areas). 

Clearly this state of affairs cannot 
continue, but how do we reconcile this 
against the significant advances ports 
have made both in terms of intelligent 
technology and complex safety systems? 
Well, in some cases the human interaction 
with technology can be flawed. We can 
rely on it too much and then when it fails, 
we are taken by surprise. Redundancy and 
back-up systems need to be specified, 
and operatives need to understand the 
limitations of the equipment. HAI (human 
augmented intelligence) is key. 

In this regard, PEMA (The Port Equipment 
Manufacturers Association) in conjunction 
with ICHCA International and TT Club (who 
insure most of the world’s container fleet 
and much of terminal port equipment) have 
developed a new joint publication called: 
“Collision Prevention at Ports and Terminals” 
which explores this theme and looks at the 
technology available, but perhaps more 
importantly, lists its limitations.

LIMITATIONS OF TECHNOLOGY
Technological limitation is an extremely 
important aspect as we learnt, at a recent 
ICHCA event, from Dr Kate Blackford, Head 
of Behavioural Safety at Associated British 
Ports in the UK who quoted the 7+ or –2 rule. 
This implies that we can only concentrate 
on 7 things plus or minus 2, so a task that 

requires a lot of concentration takes up all 
our capacity, if something then changes, we 
struggle to deal with it. Eurofighter pilots 
have experienced this and have used up 
their 7 just flying the plane, leaving nothing 
to actually carry out combat operations. 
The solution? Automation of most of the 
plane’s functions.

We at ICHCA have been trying to drill 
down into why incidents still occur, and 
despite all our best endeavours, the fact is 
that all too often we expect people to do 
the right thing, when as explained above, 
their mind-set may not be in the right place. 
Sometimes that is due to (or a combination 
of) stress, fatigue, repetitive actions, 
boredom, and even substance abuse. Job 
and task rotation can help with this, as 
will technology also (given – as explained 
– an understanding of what it cannot 
do). Shift patterns and adequate rest are 
also a major concern, they are one of the 
advantages of an automated (or semi-
automated) terminal. However, many of 
the incidents cited occur in non-automated 
operations such as bulk cargo handling, 
project cargoes, wind turbine handling, 
and break bulk, etcetera. There has also 
been a significant number of incidents of 
asphyxiation in cargo enclosed spaces due 
to oxygen depletion or emission of toxic 
gases, such as fumigants.

CONCLUSION
Incidents such as those mentioned in this 
paper are totally avoidable. That is the real 
tragedy. The knowledge and the regulations 
are there, and organizations like ICHCA are 
constantly beating the drum and advising 

of incidents and issuing complementary 
guidance. Nevertheless, fatalities still 
happen and the trend is getting worse.

What is the answer? All the data-
mining and dissemination in the world 
will not save a life if we are not getting 
the information through to those that 
need it, and we are losing control (one of 
ICHCA’s 5 ‘C’s). Communication (another 
one) is paramount, but it is not much use 
if it is ignored. The industry, collectively, is 
spending billions on developing faster and 
more efficient equipment and tweaking it 
with augmentations and enhancements 
made possible by AI and machine learning 
in a frantic drive to improve productivity. 
Why not then spend a bigger proportion of 
that, more than we do today, on protection 
of our people? People, after all, are our 
greatest asset and not as easily replaceable 
as a machine. Further, there is the human 
tragedy ensuing from a fatal incident 
that can wound workers, operations and 
families for life.
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VTS, NAVIGATION, 
MOORING & BERTHING

"There is growing excitement within the maritime 
sector regarding the benefits to be had from 
operating with modern hybrid power, combining 
both conventional ship engines and energy 
storage systems."

Kjell-Inje Dronen, Wartsila. Page 92



Operators of vessel traffic service (VTS) 
systems are increasingly finding they have 
the ability to predict challenging traffic 
situations. This is made possible when 
ships share their voyage plans with a VTS 
centre via common digital infrastructure 
that has been specially designed for 
maritime actors. Research shows that 
73% of the seafarers feel safer when 
they use enhanced monitoring services 
provided from shore and based on the 
digitalized sharing of their voyage plans. 
A large majority of port actors, including 
agents, port controllers and terminal 
operators, see huge potential for better 
decision-making by utilizing digitalized 
and standardized information sharing. 
Insights such as this are just some of the 
results of the Sea Traffic Management 
(STM) Validation Project we have been 
undertaking recently. The project finishes 

in mid-2019 and is co-financed by the 
European Union. STM was conceptually 
defined between 2012 and 2015 as part 
of the MONALISA 2.0 project, which was 
in turn inspired by digitalization in aviation 
and its corresponding SESAR programme. 
Both STM projects have been led by the 
Swedish Maritime Administration and 
have gathered dozens of partners from 
across Europe.

EMISSIONS 
Another key facet of implementing digital 
standards is the potential for fuel savings 
and reduction of emissions. This has caught 
the eye of the IMO recently. We believe 
that in order to achieve a 50% reduction in 
greenhouse gas (GHG) by 2050, efficiency 
gains from digital communication - especially 
the synchronization of the port call between 
ports and ships -  will play a vital role. 

Preliminary results indicate that large 
container vessels could save up to 20% 
of total fuel consumption with the right 
standards in place. For ferry, cruise, and 
ro-ro traffic, efficiencies are expected to be 
lower, while for bulk carriers, the potential 
for savings is considerably greater. To 
realise this potential, the ‘hurry up and 
wait’ mentality, which stems from the 
‘first come, first serve’ operational nature 
of ports, needs to change. The BIMCO 
standard contracts provide a solution 
regarding the commercial aspects for 
goods owners and ship operators through 
a newly added STM clause. Nevertheless, 
old habits die hard, and they may take 
years to change.

CONNECTED DIGITAL INFRASTRUCTURE
The tests we have undertaken in the STM 
Validation Project have involved a growing 

HOW THE CHAIN  
WILL CHANGE
DIGITAL STANDARDS IN MARITIME 
INFRASTRUCTURE
Ulf Siwe, Communications Officer, STM Validation Project,  
Swedish Maritime Administration, Sweden 
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number of regular merchant ships. At the 
time of writing (April, 2019) we have just 
passed 270 ships involved. Further to this, 
we have included six VTS centres, nine 
ports, and 13 simulation centres across 
Europe. Each of these have set up large 
scale exercises to gather data and evaluate 
the operational benefits of STM. All of 
these players rely on a common maritime 
digital infrastructure, which is backed by 
many of the dominating system suppliers 
for VTS and on-board systems (such as 
Wärtsilä, Transas, Furuno, Kongsberg 
Norcontrol, Airbus, SAAB and Adveto). 

STM PROJECT CHALLENGES
Given the ambitious nature of the studies 
we have undertaken in the STM Validation 
Project, we have had to countenance 
some concerns that have arisen in the 
research. This has allowed us to identify 
the need for further study in particular 
areas. Key questions we’ve had to address 
include: Is there a risk of overreliance 
on the digitalized information? Could 
operators on-board and onshore be 
exposed to information overload? When 
will system suppliers have matured their 
user interfaces so they support the use 
of multiple digitalized services in a smart 
way? Will international regulations need to 
change with STM and which new training 
requirements will arise?

While we are endeavouring to provide 
answers to these questions, we can 
already see that the STM project results 
lean heavily towards positive effects 
on efficiency, safety and environmental 
impact when shipping moves from manual 
to digitalized or automated. The full stories 
of pros, cons and implementation barriers 
are too long for this paper, but can be 
found in reports published on our project 
website (see the enquiries section at the 
foot of this paper). 

Of course, digitalization of the maritime 
domain does not come without some 
effort and cost. Therefore, STM project 
partners are investigating how to organize 
themselves to take ownership of the project 
outcomes. One of the core elements of STM 
is secure and trustworthy authentication 
of maritime actors. When a voyage plan 
is shared with the VTS, it may not be 
desirable for that information to end up 
in the hands of competitors or miscreants. 
For secure communication, STM relies on 
the ‘Maritime Connectivity Platform’ which 
has been developed in parallel with STM 
and for which a governing consortium 
founded by maritime administrations and 
research institutes saw the light of day in 
February 2019.

The Maritime Connectivity Platform 
(MCP) is an open source technology and 
digital maritime domain. It brings common 

internet standards to maritime navigation 
and transportation systems. MCP enables 
infrastructures for efficient, secure, reliable 
and seamless electronic information 
exchange among maritime stakeholders 
using available communication systems. 
MCP is an open and vendor-neutral 
technology.

A non-profit group comprising several 
competitors within the industry is looking 
at assuming long-term responsibility for 
the maintenance and development of 
MCP under the guidance of the governing 
consortium. This would guarantee 24/7 
support and establish a truly operational 
platform for these companies and others to 
develop and deliver interoperable services. 

CONCLUSION
The main enabler for interoperability is 
standards. An often-used comparison 
is the old battle of BetaMax versus VHS 
in the video player market during the 
1970s and 1980s. In today’s digitalized 
era, the discussion about standards is 
often limited to data formats, leaving all 
other integration challenges to be solved 
individually, by companies or projects or 
countries. In the STM Validation Project, 
partners have worked through all levels of IT 
infrastructure, agreeing on which internet 
protocols to use, which digital certificates 
to implement, the proposed common APIs 
and – of course – they have identified a suite 
of data formats, which all system providers 
need to support. The MonaLisa2.0 project 
produced the first common voyage plan 
format, RTZ, which made its way into the 
ECDIS standard owned by the International 
Electrotechnical Commission (IEC). In the 
STM Validation Project, the standardization 
work has continued with a message format 
for port calls proposed to IALA as a new 
standard, S-211. Furthermore, Sweden has 

presented a proposed to IEC for a work 
item regarding a standard interface (API) 
for exchange of any kind of S-100 standard 
between IT systems.

Standards, agreements and common 
digital assets created together in the 
project are now complete to support 
interoperability between independent 
commercial and public IT systems. 
However, evolution never stops; emerging 
standards and technologies have to be 
constantly evaluated and considered for 
STM solutions to stay relevant. There will 
be a life after these projects. Stay tuned. 
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parties such as ships, service providers and 
shipping companies, STM is creating a new 
paradigm for maritime information sharing 
offering tomorrow´s digital infrastructure 
for shipping.
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There is growing excitement within the 
mariti me sector regarding the benefi ts 
to be had from operati ng with modern 
hybrid power, combining both conventi onal 
ship engines and energy storage systems. 
Certain vessel segments are already 
incorporati ng hybrid propulsion into their 
designs, while retrofi �  ng hybrid systems 
has long been possible. 

The rapid development of batt ery 
technology has evolved from automoti ve 
industry applicati ons and is now being 
adopted for ships. By being able to switch 
from an engine based energy source to 
electrical storage power when sailing in 
harbours or close to populati on centres, 
environmental restricti ons can be overcome 
and fuel can be saved. Lowering of fuel costs 
and reducing emissions have become global 
necessiti es and it is widely anti cipated that 
hybrid propulsion soluti ons will account for a 
signifi cant percentage of all contracted ships 
within the next decade or so. 

HYBRID RETROFITS FOR SHORT-SEA 
VESSELS
In December 2018, Wärtsilä was contracted 
to retrofi t a general cargo vessel owned by 
Norway based Hagland Shipping for hybrid 

propulsion. This will be the fi rst retrofi t 
project of its kind in short-sea applicati ons. 
The industry’s gradual market recovery has 
seen increases in both transport volume 
and freight rates for short-sea shipping. 
The economic foundati on, therefore, would 
appear to be improving, thus making it 
likely that similar retrofi t projects will be 
forthcoming.

There are several drivers for this 
trend, both environmental and technical. 
For tonnage buyers, a ‘green’ image is 
becoming increasingly relevant and they 
can impose environmental requirements on 
the tonnage providers so as to strengthen 
their overall image. Ship owners, therefore, 
may see it to be in their commercial interest 
to invest in eco-friendly soluti ons.

Then there are the emission and noise 
restricti ons that are being imposed by local 
and regional authoriti es. In Norway, for 
example, nitrogen oxide (NOx) emissions are 
already taxed substanti ally and these taxes 
are set to become even higher. Government 
support for emission-reducti on initi ati ves is 
also very apparent in Norway. The Norwegian 
NOX-Fund is encouraging NOx reducing 
methods, thereby helping investments to 
become fi nancially viable. Furthermore, 

Enova – the Norwegian government 
enterprise – is acti vely supporti ng electric 
and hybrid soluti ons.

On the technical side, a batt ery pack 
for short-sea tonnage can also be used for 
‘peak shaving’, i.e. shaving the peak loads 
from the engine power curve. This allows 
the engine to operate with greater stability 
and effi  ciency. Apart from reducing fuel 
consumpti on, this imposes less wear and 
tear on the engine.

A NEW ERA IN SHIP PROPULSION
Starti ng with the global economic crisis 
that erupted in 2008, which in turn had 
a devastati ng impact on world trade, the 
shipping industry has had to deal with major 
challenges in order to maintain profi tability. 
Trimming operati ng costs and increasing 
effi  ciencies became the immediate priority. 
At the same ti me, local, regional and global 
environmental regulati ons have become 
increasingly stringent.

Despite the diffi  culti es, these cost 
and compliance challenges have created 
opportuniti es, enabling the emergence 
of a new era of greater effi  ciency, 
improved safety and bett er environmental 
performance. The technology group 

SHORT-SEA SHIPPING
THE NEXT FRONTIER FOR HYBRID PROPULSION
Kjell Inge Drønen, Wärtsilä Marine, Norway
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Wärtsilä is playing a prominent role in this. 
Its Smart Marine Ecosystem approach uses 
high levels of digitalisation and connectivity 
to introduce smart technologies to ships 
and to enable these vessels to sail to and 
from ports that are also digitally connected. 
In other words, the vision is to develop 
technologies that benefit not only the 
ships, but indeed the entire sector.

Within this ambition, the development 
of realistic hybrid propulsion solutions 
was one of the earliest projects. In fact, 
Wärtsilä’s first hybrid conversion project 
was completed in 2014. A platform 
supply vessel (PSV), the ‘Viking Lady’, was 
retrofitted for hybrid dual-fuel engine and 
battery pack operations. The result has 
been a 15 percent reduction in the ship’s 
fuel costs, thus hinting at the potential of 
this technology.

THE WÄRTSILÄ HY CONCEPT
The Wärtsilä HY was the maritime industry’s 
first hybrid power module of its type 
produced. Its development was facilitated 
by the company’s unique position as a total 
solutions provider. With extensive in-house 
competences in both engine technology 
and electrical and automation (E&A) 
systems, Wärtsilä was able to leverage 
these capabilities to create a deeper level 
of product control. The result was an 
unprecedented innovation leap in this 
field with a groundbreaking hybrid power 
module. This combines engines, an energy 
storage system, and power electronics 
through a new, highly sophisticated and 
fully integrated energy management 
system (EMS).

The EMS works as the overall ‘brain’ for 
the Wärtsilä HY, whose embedded logic 
ensures an optimal flow of energy within 
the module. This guarantees performance, 
while operational control is elevated to 
a much higher level than is possible with 
conventional performance controls. 

MEETING MARKET REQUIREMENTS
Since load profiles and power systems have 
large variances in different vessel types, no 
single solution can meet every application. 
The Wärtsilä hybrid power module is, 
therefore, tailor-designed for individual 
vessel segments and specific operating 
profiles. Currently, hybrid propulsion is 
gaining popularity within four main vessel 
segments, namely cruise ships, ferries, tugs 
and offshore vessels. 

Reductions in energy consumption and 
operating costs are common where hybrid 
solutions have been used for powering 
these vessels. In addition, a key motivating 
factor is compliance with environmental 
regulations. Restrictions on emissions and 
noise are increasingly affecting ferries 
because of their frequent port calls. Being 

able to shut down the engines and operate 
on batteries while in harbour or close to 
shore overcomes such restrictions.

Cruise ships face similar challenges when 
visiting ports and sailing through emission 
controlled areas (ECAs) established by the 
International Maritime Organization (IMO).

Harbour tugs are continuously operating 
close to shore and are more affected by 
local restrictions than any other vessel type. 
They also benefit from the power boost 
provided by the engine and energy storage 
system delivering power at the same time 
when needed. This naturally improves their 
operational performance. Tugs are typically 
on and off duty many times during the 
day according to the harbour traffic. The 
Wärtsilä HY eliminates the need to wait for 
the engines to warm up and the system’s 
instant load-taking enables immediate 
reaction to fast changes in power demand.

For offshore service and supply vessels, 
the main advantage of hybrid propulsion is 
in their dynamic positioning requirements. 
Batteries respond faster to power transients 
than marine engines and when in dynamic 
positioning mode, one or more engines 
can be shut down entirely. This has the 
added benefit of saving on fuel costs and 
prolonging engine life. 

CONCLUSION
The case for hybrid propulsion is fairly 

solid already for cruise ships, ferries, 
offshore vessels and tugs. For ocean-going 
vessels, the replacing of auxiliary engines 
with battery packs could be feasible and 
batteries could also be used to provide side 
thruster power when manoeuvring, and 
for hotel load when docked. However, for 
sailing in and out of harbour and for loading 
and unloading operations, the battery pack 
would need to be extremely large.  

On the other hand, hybrid propulsion is 
indeed feasible for short-sea vessels. Now 
that owners are again beginning to invest 

in new tonnage, there is definite interest in 
having ‘green’ solutions installed. It is likely 
that in the years to come, eco-friendly ships 
will have a competitive advantage, which 
makes short-sea vessels an exciting new 
frontier for hybrid propulsion. 
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The author is a naval architect based in 
Bergen, Norway with 30 years’ experience 
from the marine industry across different 
market segments. He has worked mainly 
with equipment and solutions sales in 
European markets before starting with 
Wärtsilä Services in 2009. He now focuses 
on Norwegian customers.
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technologies and complete lifecycle 
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In an exclusive Q&A with PTI, Matthias 
Korthals, Senior Director Global 
Procurement, Hapag-Lloyd speaks 
about the major challenges the shipping 
industry is facing in 2019, including data 
standardization and the ‘Amazon Effect’.

HOW DO YOU SEE THE CONTEMPORARY 
SHIPPING MARKET? WHAT ARE THE BIG 
TRENDS AND CHALLENGES? 
Firstly, if you look at the container shipping 
industry in 2014 and look at it in 2019, you 
can see that only 11 of the top 20 carriers 
are left. The consolidation of the market 
has helped to ease the crisis, although 
we would say it is not over yet, we would 
say there’s been a major improvement in 
terms of profitability. 

Secondly, what we are seeing is a 
much better balance between supply 
and demand. The order book is pretty 
much okay and around about 11% at the 
moment. That is generally a number that 
you would need to replace old ships. The 
growth in the industry is also good and the 
prediction for this year is growth of 4.5-6%. 
There are some threats at the moment, 
mainly to do with Brexit and potential 
trade barriers between the US and China, 
but in general we are quite optimistic.

WHAT DO YOU MAKE OF THE SO-CALLED 
‘AMAZON EFFECT’? DOES IT POSE A BIG 
THREAT TO THE TRADITIONAL SHIPPING 
INDUSTRY? 
It is not necessarily a threat, it’s just a 
question of how we work with companies 

like Amazon. We are a pure liner operator, 
so it fits quite well if they take over 
and generally have more control of the 
supply chain. They (Amazon) still rely on a 
partner to take care of the sea transport, 
and ultimately their main interest is the 
visibility of data because they keep a very 
tight time schedule and need to have 
reliable information. As a carrier, we can 
provide that. 

HOW DO YOU THINK CONTAINER 
TERMINALS CAN BEST PREPARE 
THEMSELVES TO MEET THE CHALLENGES 
OF THE MODERN LANDSCAPE? 
The one thing they need to do is the 
classic thing of providing enough capacity. 
They need to be reliable and transparent 
regarding when ships can berth, leave, and 
everything in between. In terms of new 
technologies, they are an integral part of 
this because they hold quite a big amount 
of the necessary data, not only for the 
shipping line but also for the customer - 
for example, when a box can be picked up 
after it has arrived. The terminals are also 
in a key position to change and improve the 
visibility and transparency. 

IS HAPAG-LLOYD PLANNING ANY 
TECHNOLOGICAL COLLABORATIONS TO 
MEET THESE DEMANDS IN 2019? 
We have an ongoing project where we 
collaborate closer together with selected 
terminal operators, which we call ‘Terminal 
Partnering’. We do a lot of things in a 
combined team of Hapag-Lloyd and the 

terminal operator. That could involve the 
port and landside connections, so we 
basically look at everything in order to 
gain efficiency for both sides (shipper and 
terminal operator) and to improve our cost 
position. That will also have an effect on 
the end customer. 

We also contact specific terminal 
operators to agree on a joint approach to 
improve the efficiency of the port, most 
are very open to that because it is mutually 
beneficial. For example, we can shorten 
a vessel’s port stay and this is beneficial 
to us because we can use our time more 
efficiently and it works for the port because 
they get the berth space available earlier. 
We have an initial phase where we do 
an analysis of the whole port, such as its 
productivity, and compare notes with 
the terminal operator and then work out 
together where improvements can be 
made. This usually results in a number of 
measures which get implemented. 

We have done a number of these 
projects already and they have proved to 
be quite successful because it is usually 
just a matter of improving communication. 
However, sometimes it is more complicated 
and involves a series of technical issues, yet 
we plan to roll this out worldwide at all our 
terminals - that is our game plan for 2019. 

DO YOU HAVE A PARTICULAR DATE WHEN 
YOU WANT TO ROLL-OUT IT WORLDWIDE?
It starts now and we’re just finalizing the 
details but in the end it will cover all our 
regions. 

MATTHIAS KORTHALS
SENIOR DIRECTOR GLOBAL 
PROCUREMENT
HAPAG-LLOYD
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WHERE HAVE YOU IMPLEMENTED IT SO 
FAR?
We started in Jebel Ali, Dubai, and we have 
also covered Colombo, Sri Lanka, and we are 
now moving into Singapore, and after that 
we will plan the worldwide roll-out further.

AS A MAJOR LINER, WHAT MAKES YOU 
CHOOSE ONE PARTICULAR PORT OVER 
ANOTHER? WHAT ARE YOU LOOKING FOR? 
There are a lot of factors involved but 
to begin with we look at the customer 
demands, especially when we’re dealing 
with different ports. Each port has a 
specific hinterland area and customer 
demands. If that aligns with us then we 
look at efficiency, productivity and issues 
at the terminal, and costs, of course. 

It is important that the port is cost 
effective, not only the terminal handling 
but everything that is related to the port 
or terminal. What is also important, as 
I mentioned before, is capacity but also 

their willingness to innovate on issues like 
cooperating closer with liners and also 
data visibility. 

HOW DO YOU SEE THE ISSUE OF DATA 
VISIBILITY, WILL IT BE EASIER TO SHARE 
DATA IN 2019?
One crucial point is that terminal operators 
often look at their specific port individually 
and there are quite a lot of good solutions 
already in place, but for us as a line 
operator who calls at port after port, it is 
very important to have a standard way of 
communicating, so we don’t have to use 
different solutions for different terminals. I 
think it will be crucial that a global standard 
in one shape or another works itself out 
and it is one of the big tasks of the future. 

HOW CONFIDENT ARE YOU THAT 
PROGRESS WILL BE MADE THIS YEAR? 
I’m pretty confident we will take a step 
forward in 2019, but one year will not 

be enough to sort out all the different 
approaches. We will try and move in the 
right direction and try to improve the 
situation but nothing will be finalized by 
December 2019. 

IF YOU COULD CHANGE ANYTHING WITHIN 
THE MARITIME SUPPLY CHAIN, WHAT 
WOULD IT BE? 
There are a number of things. First of all 
is the need to see the transport chain as 
one integrated process and not as a lot of 
transactional relations between business 
partners. That it is not only for shippers 
and terminals but also necessary for in-
land intermodals, such as truckers and rail 
operators and depts. Ideally, it would all 
fit together in one fluid process, like in a 
factory. That is the goal but a lot of things 
need to change to try and reach that 
goal because there are a lot of different 
stakeholders involved.

WITH
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PI System™
for Shipping & Containers

www.osisoft.com/transportation

TO LEARN MORE ABOUT WHAT THE PI SYSTEM CAN DO FOR YOU, VISIT:

INCREASED THROUGHPUT
Adani Ports

Increased throughput
and achieved ROI in less

than 18 months.

BETTER CYCLE TIME
TraPac

Improved cycle time 10%
in autonomous shipping

container operations.

The PI System captures data from sensors and transforms it into rich, real-time insights 
that transportation operators, executives, and partners can use to dramatically reduce 
costs, increase e�  ciency and availability, improve emissions, safety, and compliance, 
and support new connected services for a better bottom line.

The PI System integrates all our equipment data at the enterprise level.
That helps us increase productivity and preserve the profi tability of our ports.

— Pradeep Gupta, Project Director, Adani Ports
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