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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 

SUPPORTER COMPANIES

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

APM Terminals operates a Global Terminal Network which includes 20,300 
employees in 67 countries with interests in 71 port and terminal facilities.
DP World has a portfolio of more than 65 marine terminals across six continents, 
including new developments underway in India, Africa, Europe and the Middle East.
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Welcome to the Smart Ports & Supply Chain 
Technologies Conference Edition. In the last 
few months we’ve seen a big shift in how 
the supply chain is altering to fit a smarter 
future; which is great news for the industry, 
as technologies once perceived as threats 
are quickly becoming opportunities. 

We’re at a time when ocean carriers are 
following the example Maersk and IBM 
have set by looking at the wider supply 
chain and making strategic logistical 
investments in acquiring (or collaborating 
with) technological leaders and innovative 
start-ups in order to fulfil new strategies 
that are embracing Industry 4.0 systems. 

This edition takes the same approach, 
as we believe the whole industry needs 
to start thinking beyond the port in order 
to keep pace with the incoming changes, 
thereby evolving ports into ‘smart’ nodes. 

If you’re not quite sure what a smart 
port is, then I suggest that you read 
Wolfgang Lehmacher of the World 
Economic Forum’s paper in this edition, 
which delves into the matter at length.

Terms such as  ‘ robot ic  process 
automation’,  ‘advanced analyt ics ’, 
‘the Internet of Things’ and ‘artificial 
intelligence’ are concepts we have to 
get used to, and this is why we have 
created the Smart Ports & Supply Chain 
Technologies (SPSCT) Conference in 
Rotterdam, running from 2-3, October.

This  event has been a welcome 
challenge for Port Technology, and 
something we’ve discussed launching over 
the last couple of years, however, after our 
CTAC 2018 event, the team and I felt the 
level of debate warranted this jump into 
the wider industry, and we knew just the 
people to make it happen.   

Many of those people we earmarked 
then feature in this edition. If they’re not 
in this edition, it’s safe to say they will be 
in one of our pre-conference e-Books, 
which have proved most popular with 
our audience. So popular in fact that 
we’re considering a much greater e-Book 
offering in 2019.

But I digress. All in all, I’ve learnt a great 
deal from the papers in this edition. The 
offerings from Dell, FAST, Navis and the 
aforementioned Wolfgang Lehmacher 
have given me much food for thought. 

However, I’d like to give a special mention 
to Dr. Yvo Saanen, not only because he will 
feature at the upcoming SPSCT event, but 
because the TBA team have celebrated 
20 years in simulating port and terminal 
operations in the form of a technical paper 
in this edition. Congratulations to the team 
there for a fantastic job. 

I’d also like to say a special thank you 
to our partners who offer such amazing 
support to Port Technology in sharing their 
vision, thus inspiring us to create events 
such as the SPSCT conference to provide 
a foundation for them. Navis, Konecranes, 
Vahle, Cyberlogitec and TMEIC are all due 
a special thank you for their hard work and 
collaborative efforts.   

Finally, what a treat Dr. Eva Savelsberg 
and Matthew Wittmeier of INFORM have 
prepared for our conference audience! 
Believe me, you’ve seen nothing like this 
before, and it’s a privilege for us to be able 
to reveal the results of their hard work and 
creativity at the SPSCT event in Rotterdam. 
Our Consulting Editor Richard Joy has 
provided a little preview for you to begin 
this edition. 

See you in Rotterdam, and enjoy this issue.    

PREFERRED
PARTNERS

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

FROM THE

MD

R.B.S.

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

James AA Khan, Managing DirectorJames AA Khan, Managing Director
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Writing what is in essence a book review isn’t 
something I thought I’d find myself doing 
at Port Technology. As we’re a publisher of 
academic, technical content, I was a little 
unsure of what to make of the idea when 
presented with a 7,000 prose piece written by 
Dr Eva Savelsberg and Matthew Wittemeier 
of INFORM (and that was only part one, I 
was told!). However, having read plenty of 
INFORM papers and knowing their propensity 
for breaking the mould with enterprising 
papers that synergize contemporary cutting-
edge terminal operations with the dystopian 
visions from high-literature and Sci-Fi classics, 
I was more than willing to take a look at what 
they’d created.

What I found was a delight. A piece of 
writing that took the concept of futuristic 
port operations and turned the way in 
which we look at them on its head. In 
literary terms, 2038: A Smart Port Story 
is a short story following our protagonist 
‘Douglas’, an upper-mid-level INTERPOL 
employee interrupted on his holiday in the 
Blue Lagoon geothermal spa of Iceland by a 
serious incident in the local Port of Reykjavik. 
Douglas is aware of a growing ‘anti-tech’ 
movement that he fears could be tipped 

into revolt by the incident, which is allegedly 
down to an AI-controlled machine running 
into a human. 

With some slick dialogue between Douglas 
and his guide of the Port of Reykjavik ‘Emma’, 
the piece leads us down a meandering rabbit 
hole of a narrative in which we’re confronted 
with several pressing questions: “Was the 
whole thing set-up by the anti-techs?” “Are 
the anti-techs right?” “What even happened 
to the victim of the incident? Is he alive? Is he 
an anti-tech himself?” While such questions 
make the tale rather gripping, there is of 
course a subtext, and that is the contextual 
basis of the piece, which for anyone with an 
intermediate knowledge of the port industry 
will find engrossing. 

THE FUTURE PORT SECTOR
Some commendation should go to the 
authors for their boldness in not just creating 
a prose piece, but offering a concept of what 
our industry will look like in 20 years. The 
piece contains references to developments 
in the global supply chain everywhere. 
‘Why is it set in Iceland?’ you may ask. Well, 
the authors predict that with the melting 
of Arctic ice a new route has developed 

for ships to traverse, meaning the Port of 
Reykjavik has taken on huge significance as 
a major transhipment hub. 

Other major events the authors predict, 
while simultaneously using their foresights to 
provide the conceptual foundations for the 
story, include an all-consuming ‘Data War’ 
in the 2020s. The outcome of this is that 
companies within the supply chain surmise 
that data-sharing is actually more profitable 
and safer than not doing so – the ramifications 
of privatized data leading to too much palpable 
tension along the supply chain. 

We also discover from the port guide 
'Emma' that terminals in 2038 are perfectly 
capable of redesigning themselves in a 
responsive manner via the use of predictive 
analytics, 7G, 3-D printing and AI. Further 
still, the port itself has its personal AI system 
known as Athena, the proverbial ‘Goddess of 
Wisdom’ according to Greek mythology (or 
perhaps one would focus on the Goddess 
of Warfare element of her mythology if 
they were an anti-tech). Athena acts as a 
built-in responsive TOS system, as well as an 
ever-ready support system for the members 
of staff still involved in the day to day 
functioning of the port. 

2038: A SMART PORT STORY
A REVIEW OF INFORM’S FUTURISTIC NOVELLA 
Richard Joy, Consulting Editor, 
Port Technology International, London, UK 
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PROOF
THE ROLE OF MAN IN PORT 2038
While people are banned from se�  ng foot 
in the actual terminal, which is a key point 
of conten� on for Douglas in his queries as to 
why someone was injured in a port in the fi rst 
instance, human beings s� ll have a role in the 
future port, and quite an important role at 
that. In the authors’ view, the Reykjavik Port 
Authority (RPA) actually employs around 
5,000 staff  members. However, given the job 
role of the average port worker has changed 
so much, port workers may even work at 
other ports under the auspices of the Port 
of Reykjavik, and even if they do work at 
the port, they are rarely there physically, 
comple� ng their tasks via virtual reality and 
drones from home. 

The people who s� ll actually go to the 
port to work and oversee opera� ons 
include a technology support team in a 
central command centre, and these people 
are overseen by senior opera� onal staff . 
Predictably enough, to work in the port 
sector in 2038, the authors outline the 
importance of being tech savvy, as the whole 
terminal opera� on is founded on a smooth 

and seamless digital fl ow of informa� on. 
As well as the technology support 

team, the port also employs a specialist 
cybersecurity team made up of ‘hackers’ 
who spend their � me trying to break into 
the Port of Reykjavik network. This provides 
Douglas ample opportunity to begin his 
digging into the incident, querying whether 
a security breach could’ve taken place. While 
nothing has been discovered in that regard, 
according to Emma, the authors outline 
the incredible ease and surrep� � ousness a 
future hacker could break into a system “…as 
easy as swiping the brim of your VR glasses”. 

CONTEMPORARY RELEVANCE
While the world presented in 2038 is rather 
dis� nct from our present reality, one can see 
the seeds of the reality in the universe of 
the story. We can already see 4G moving to 
5G for instance, with Dubai planning to roll 
it out fully for its Expo 2020, and the no� on 
of traversing through a new Arc� c route 
provided by mel� ng ice also isn’t too alien 
for a present day reader, with China already 
moo� ng such an op� on. 

However, probably the most recognisable 

microcosm of today presented as 
fully fl edged reality in the story is the 
core theme of the story; humans and 
technology. The industry is presently 
facing issues from labour unions who cry 
foul at the advancements in technology 
that have entered the port sector, and 
this contemporary issue is wrapped up 
nicely in the story. While we don’t know 
(in part one at least) who the vic� m is 
and the circumstances of the incident, we 
do know the incident will have poli� cal, 
social and economic ramifi ca� ons. Is this 
not the situa� on we fi nd ourselves in as an 
industry now? 

For the fi rst � me in my career working 
in the mari� me sector, the ques� ons that 
the authors contribu� ng to Port Technology 
and the news writers I oversee are looking 
to answer are, in scope, poli� cal, economic 
and social, rather than being purely 
technological and prac� cal as they may 
have been fi ve years ago. Such is the new 
world we face, and I eagerly an� cipate 
the outcome to be revealed in the second 
instalment to see what insight our authors 
can envision. 

The Blue Lagoon, Iceland, where Douglas planned to relax before the incident

Humans have a role in the terminal of 2038 - albeit an operational one Was the system breached... 
Or is something deeper going on?
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Turning profi ts by turning digital. This could 
be the mantra for tomorrow’s ports. Across 
the world, ports have engaged in numerous 
projects deemed to drive the industry to 
higher levels. The automati on behind the 
loading and unloading of ships, as well as 
moving cargo and containers in, through 
and out of the ports, benefi ts from paperless 
customs clearance, traffi  c informati on to 
drivers, connecti ng refrigerated containers 
to the internet, and securing gates and 
yards with cameras equipped with facial 
recogniti on capabiliti es. 

Roboti c process automati on, advanced 
analyti cs, the Internet of Things (IoT) 
and arti fi cial intelligence (AI) are on the 
list of digital tools that are driving our 
intelligent global supply chains towards 
a smart tomorrow and unlock the US$17 
billion opti mizati on potenti al in container 
shipping. ‘Smart’, however, does not only 
mean effi  ciency, but also responsibility, 
sustainability and transparency.

THE SMART PORT
Data is the oil of the digital economy that 
powers trade, logisti cs, shipping and ports, 

but smart ports also require a digiti zed 
ecosystem in order to fl ourish. 

For the shipping industry to capitalize on 
digiti zati on, it needs to move from the very 
limited and largely siloed automati on of 
terminals, to comprehensive technological 
advancements that foster clean, paperless, 
connected, intelligent and fi nally smart 
supply chains. Only then can a port consider 
itself ‘smart’. 

The modern smart port also needs to 
conceptualize itself as part of a greater 
chain. Today’s consumers wish to know 
the ‘where, how and who’ with regard 
to the making of products. The massive 
public protests sparked in April 2018 
by the arrest of the two black men at a 
Starbucks in Philadelphia, who refused to 
buy coff ee while waiti ng for a friend, shows 
the potenti al repercussions of unethical 
corporate behaviour. 

Smart ports can also help companies to 
protect their brand value. For instance, the 
mariti me industry can play an important 
role in stopping illicit trade through 
collaborati on and technology. Immutable 
distributed ledgers are a good place to 

start as the technology makes it hard to 
trade goods that lack an identi ty registered 
on the chain. Only those concepts, 
which consistently cater for the needs 
of all stakeholders, directly or indirectly 
concerned, will scale.

Collaborati on is also essenti al to a modern 
smart port. The digital transformati on 
requires more parti es than ports alone. It 
is the shipping industry as a whole and the 
enti rety of players along the chain that have 
to progress towards common goals. Those 
failing to move from manual and polluti ng, 
to automated and clean, to electronic and 
paperless, to connected and collaborati ve, 
and to intelligent and smart, will fall behind.

DATA POWERED PORTS
Digiti zati on of processes is the ground for 
new growth. Ports can provide digital services 
to a range of business, including shipping 
lines, benefi cial cargo owners (BCOs) and 
in-port businesses. Services could include 
real-ti me visibility of shipments and track 
and trace capabiliti es, booking of available 
slots, the scheduling of appointments, as 
well as payments and processing of invoices. 

THE TURNING POINT
FOR SMART PORTS 
Wolfgang Lehmacher, Head of Supply Chain and Transport Industries, 
World Economic Forum, Geneva, Switzerland 
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This is what APM Terminals offers on their 
new online platform launched mid-2018 at 
Khalifa Bin Salman Port (KBSP) in Bahrain 
to give customers more control over their 
supply chain.

The real power of data lies in its 
exchange. The Port of Rotterdam and the 
Port of Hamburg have entered into a data 
partnership for this reason. Both ports have 
started to share port call data to optimize 
calls of liners in the North Europe area; 
although being competitors, the two ports 
connected their systems. Maersk Line 
initiated the project to improve the running 
of its vessels between the two ports.

CONNECTIVITY FOR VALUE
Creating value through data exchange 
requires information to flow. In high need 
are communication networks, seamlessly 
connected sensors and intelligent devices 
under performant and trusted digital 
architectures. International shared and 
commonly accepted protocols are urgently 
needed to ensure interoperability between 
the different solutions and impartial 
providers would facilitate the broader 
acceptance of the platforms.

After Maersk and IBM announced a 
collaboration to use blockchain technology 
to transform global supply chains on March 
5, 2017, distributed ledger technology tests 
have been flourishing. PSA International, 
Pacific International Lines, and the Port of 
Antwerp have all carried out blockchain 
experiments and pilots.

INTELLIGENCE: THE NEW CRYSTAL BALL
Tracking fixed and mobile assets is not 
enough; avoiding delays and additional costs 
often requires anticipating disruptions. 
Many factors can influence and disrupt 
the smart port supply chain, starting with 
a sudden failure of an automated terminal 
or vessel, a storm, or a labour dispute. 
When containers don't show up or appear 
in much higher quantities than expected, 
port operations and shipping lines struggle 
to keep their promises as well as costs at 
low levels. Knowing the expected volumes 
early on, and at a specific day at a certain 
time, can ease life for the benefit of all. This 
is where AI will help to predict the future.

Flex – which counts Apple, Microsoft and 
Ford Motor as customers – has pioneered 
software that generates real-time alerts 
of supply-chain disruptions throughout its 
14,000-strong network of global suppliers. 
The AI-based system helps predict actual and 
potential challenges, such as supplier delays, 
peaks, congestion, strikes, earthquakes or 
tsunamis, and allows the relevant teams to 
make informed decisions to keep inventory 
moving and consumers happy. This could 
be a model for ports and the natural 
proliferation of their data initiatives.

CYBER RESILIENCE
In many large enterprises, building 
cyber resilience has moved from the 
responsibility of information technology 
(IT) departments to risk management 
teams that report directly to the board. 
Conjointly with law enforcement agencies, 
companies are in the process of setting 
up cross-industry resilience networks. The 
International Maritime Organization (IMO), 
the Baltic and International Maritime 
Council (BIMCO), Maritime and Coastguard 
Agency (MCA), United States Coast Guard 
(USCG), Recognised Organisations (ROs) 
and many other industry stakeholders 
have issued guidance and best practices 
to address the dark side of the digital 
economy and society. However, ports and 
the shipping industries need to collaborate 
with partners across the entire economy to 
quickly and efficiently ramp up their cyber 
protection and pre-emption competencies.

CONCLUSION 
By becoming smart, ports have the chance 
to remain the vital node in the world of 
global commerce. Smart ports move goods 
more consistently through automation, 
more fluidly through capturing, analyzing, 
using, and exchanging operational and 
big data, more transparently through 
connecting fixed and mobile assets, and 

more efficiently through data availability, 
algorithms and computing power. 

These advancements are the foundations 
for a broad range of digital services that 
ports can offer to parties along the global 
supply chain – APM Terminals’ ‘Lift’ portal 
marks the beginning of this new era.

Ports are ideally positioned as future 
service centers for the global supply chain. 
A digitally-connected network of ports 
would even be more performant and 
appealing.

Ports can make themselves compatible to 
Jack Ma’s Electronic World Trade Platform 
(eWTP) vision of efficient digital free-trade 
zones where small and medium-sized 
enterprises (SMEs) can plug into global 
trade via e-commerce. 

eWTPs are zones with simple and 
straightforward regulations, and lower 
barriers for entry into markets. They provide 
SMEs with easy access to financing. Why 
should eWTPs only be located at airports, 
like in Malaysia or Liège in Belgium? They 
could also be the perfect fit for seaports. 

Hence, ports have room for redefining 
their position in the global value chain. 
Once again, in its long history of continuous 
contribution to world progress, trade and 
prosperity, ports and the shipping industry 
have reached an important turning point 
for change. 
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Freight Forwarders play a vital role in 
the supply chain by obtaining space on 
airplanes or ocean vessels at the best rate 
possible for shippers. 

As a relationship business, freight 
forwarding traditionally took place by 
phone, fax or in person, and because of 
this, it was not known for its efficiency. 

Identified as one of the markets that 
still suffers from analogue processes and 
missing transparency, the 150 billion-dollar 
freight forwarding industry and its 100 
million containers is subject to disruption 
by digital technologies. 

DISRUPTIVE DIGITAL FREIGHT 
TECHNOLOGIES 
The freight forwarding industry is witnessing 
a continuous rise in its valuation with the 
appearance of advanced technologies, 
which influence buyer behaviour. 

The current perception of the internet 
and the surge in mobile web usage will 
increase the global demand for goods.

Digital technologies are currently 

threatening to disrupt the freight forwarding 
business, which consists of two main types – 
the online freight marketplace, the ‘Expedia 
of shipping’, and digital freight forwarders, 
which are also known as ‘virtual forwarders’.

ONLINE FREIGHT MARKETPLACES –  
THE EXPEDIA OF SHIPPING
A freight marketplace can be described 
as an online site where a freight service is 
being provided by multiple third parties, 
with the transactions being processed by 
the marketplace owner. 

Can online freight marketplaces replace 
forwarders? Despite the pleasing website 
design, the back-end is not always pleasing 
to work with. 

DIGITAL FREIGHT FORWARDERS
Virtual forwarders have taken advantage of 
automated quoting processes by providing 
automated quotations and shipment 
bookings on demand, adding accuracy 
through the process of tracking and tracing 
shipments online, and making operation 

processes transparent. 
This also guarantees integrated 

technology, which reduces process costs 
and provides professional forwarding 
teams with local connections to assist in 
exceptional cases. 

A result of producing shipping documents 
and invoices on demand is that customers 
save more time, a crucial factor for all 
companies in the supply chain business. 
Digital freight forwarders, including many 
start-up companies such as FreightHub, 
FlexPort, Zencargo, Shipwaves, Fleet, now 
threaten to disrupt the traditional freight 
forwarding industry with major freight 
forwarders and industry giants. The likes of 
DHL, K&N, DB Schenker and CH Robinson 
now offer digital freight forwarding services 
with digital platforms such as Saloodo, Twil 
Logistics, FreightQuote and UShip. 

Alibaba and Amazon can bundle huge 
volumes for both their business and the 
businesses they manage for third-party 
customers, but it is not clear yet how they 
will use their power. 

DIGITAL FREIGHT  
FORWARDING
BECOMING A FREIGHT FORWARDER FOR THE 21ST CENTURY
Adam Yaron, CEO, FAST Applications, New York, USA
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DIGITAL TIME INVESTMENT
Any freight business in the digital age must 
analyse each of its business processes 
from the standpoint of customer’s time 
investment, without which the business 
would fail when facing digital age 
customers. 

Freight Forwarding companies need 
to make customers' time investment 
pleasurable, removing any unnecessary 
steps that could slow the process down, 
whilst informing them of the time actually 
involved in achieving their objective. 

The companies that are prone to succeed 
in the future are those that make active 
decisions to save customers’ time. 

Every minute you make customers 
wait for a service is another minute that 
customers spend questioning their decision 
to choose your service. 

With that in mind, it is necessary to 
transform ourselves so we will fit in the 
digital age, or we risk becoming extinct in 
the next few years.

BUSINESS DIGITAL TRANSFORMATION
We can find digital transformation all 
around us, with the transformation 
affecting everyone. 

It is very easy for individuals and small 
groups but hard for organizations and 
enterprises to adapt, because digital 
transformation is all about speed and every 
organization moves as fast as its slowest 
member does. 

In other words, all members of the group 
run together at a common pace.

How then can we get organizations into 
a transformative state and become a digital 
freight business? 

By identifying fast movers within the 
organization, and building teams around 
the fast movers with the right tools to 
succeed, we can achieve this.

DIGITAL FREIGHT FORWARDERS
The next generation of people entering the 
profession have the expertise to use the 
latest online platforms and tools, which 
focus on process and managing costs and 
look to automate and streamline processes, 
build intermodal relationships, improve 
customer satisfaction, and maximize 
opportunities for cost savings. 

A digital freight forwarder must 
offer a range of digital services to the 
21st century customers. This includes 
on-demand, automated quotation 
services alongside shipment bookings, 
a comprehensive and transparent view 
of all the operation process through the 
entire supply chain of the customer using 
a track and trace system, automated 
alerts for any milestone exception, and 
an offering that has all its accounting 
invoicing and payments online. 

Speed and accuracy will also support the 
digital process.

External technologies can be integrated 
(EDI) to boost overall productivity, this 
includes integration to accounting systems, 
customs systems, carriers for online 
bookings and rates updates, shipment 
instructions, container freight stations, 
terminals, warehouses and supply chain 
ERP solutions. 

The next step is to create a social 
supply chain management where strong 
alliances can be created by networking 
and sharing data with freight partners 
online (agents, customers, suppliers, 
carriers, etc.), which in turn creates 
a stronger bond and connection to 
compete as a group.

FAST FORWARD
FAST is helping the existing freight 
forwarding businesses to compete in the 
age of disruption by digital rivals, such as 
cloud-based asset free forwarding services, 
sales platforms and tech companies that are 
now offering full supply chain management 
suites (like Amazon).

Six years ago, I managed a traditional 
freight forwarding company that has many 
clients importing goods from all over the 
world. 

During this time, I witnessed an increase 
in customer demands for timesaving on-
line tools. 

As a white label, branded Software as 
a Service (SaaS) platform that can turn 
any freight forwarder to a digital one in 
minutes, FAST tackles the amount of time, 
effort and money required to develop 
the transformational tools that turn a 
traditional freight forwarding company to a 
digital one without upfront investments or 
an in-house programming team. 

FAST's mission is to turn any traditional 
freight forwarding company into a digital 
freight forwarder, helping them create their 
digital brand.

CONCLUSION
The pressure on traditional freight 
forwarders will continue to increase as 
digitization continues its long soar through 
the world economy. 

They must embrace the digital 
technologies in the front-end and back-
end processes, but must keep in mind their 
excellence in people and expertise, which 
are hard to turn into commodities. 

It is therefore necessary to transform 
the traditional freight forwarding business 
to fit the digital age, or they risk becoming 
extinct in the coming years.
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As sensors have become more affordable 
and robust, they are being broadly adopted 
literally everywhere on the cranes; at the 
port, on the ship, in the hull, the main 
engine, and the auxiliary machinery and 
on even small equipment items, each 
gathering and collecting data for analysis. 
We are also already seeing some leading 
ports implement IoT solutions, focusing on 
traffic management systems, automation 
and digital invoicing (customs). 

For example, one of our customer’s 
IoT-based solution connects to heavy 
equipment like cranes with a view 
to monitoring all end-points while a 
visualization tool monitors the location of 
the machinery in the port and whether it is 
fully operational or not. Another customer’s 
solution analyses voyage data, equipment 
data, and network structures to optimize 
overall operational performance for ship 
owners, partners and customers.

Increasingly, we are seeing condition-
based maintenance systems – equipment 
monitoring in real time to remotely service 
products via the Internet so parts can 

be swapped out at the next port of call, 
thereby reducing the ship’s operational 
down-time and costly delays. 

Other examples include 3D printing and 
using Augmented Reality to intuitively 
guide ship repairs by technicians without 
expert knowledge of the individual ship’s 
system.

CONNECTIVITY
Innovative cloud technology on board 
has been found to increase productivity, 
lower ship to shore communication costs 
and increase data speeds by up to 50% 
[1]. Along with reduced workload in the 
engine room due to cleaner fuels, we 
believe that all these advances will allow 
further reductions in minimum crew sizes. 
As a result, ports can expect to see smart 
ships that can be managed and maintained 
from a central base of operations to identify 
potential issues ahead of time to ensure 
maximum safety for the crew and minimal 
downtime for the vessel.

What will this mean? Think automatic 
collision avoidance, automatic berthing, a 

self-monitoring hull, engine and cargo; the 
ability to sail autonomously for a limited 
time in certain conditions and even no-
crew drones for specific applications, such 
as short-distance ferries, tugs and fireboats. 
We also envisage intelligent planning based 
on AI assisted data analytics, accounting for 
complex variables such as optimal sailing 
routes, vessel speed and fuel consumption, 
upcoming weather fronts and on-board 
weight distribution. From a staffing 
perspective, all of these developments will 
require new skills and training.

In any case, whether ships are operated 
locally or by remote control, operational 
decisions at the port will be data driven. 
For example, AIS (Automatic Identification 
System), a satellite-based data exchange 
allows the tracking of virtually all cargo 
ships for vessel routing, taking into account 
the weather, traffic situation and port 
capacities along the route. 

BECOMING A SMART PORT
It is important to say at the outset that 
piecemeal IoT projects – while positive – will 

HOW TO BECOME A  
SMART PORT CITY OF CALL
Benjamin Vernooij, Business Development Manager IoT & Embedded; 
Mary Etienne, Business Development Director, Dell EMC 
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not make your port smart. Rather, systemic 
transformation demands a major mind-set 
change. Ports need to look outside, focus 
on global, rather than local, interests, and 
think about the efficiency of the entire 
shipping logistics value chain rather than 
the port alone. A full IoT implementation 
has to benefit both the port users as well as 
the port authority itself. 

A supermarket cold chain case study 
[2] is a great example of how end-to end 
business collaboration for a smart port city 
might inter-connect and work. This starts 
with the shipper of the goods in the country 
of origin (say, a banana producer) to smart 
reefers and container tracking (delivered by 
a shipping company) to the arrival of the 
goods in the port of destination (customs 
clearance) to the hoisting of the container 
using smart cranes to the transfer of 
the container to an IoT-tracked truck to 
end delivery to the stock room in the 
supermarket. 

It is no longer enough to just deliver your 
piece in the value chain. All stakeholders 
have to collaborate to promote the 
efficiency of the overall ecosystem and 
develop integrated solutions that address 
shared port challenges like limited space, 
safety and security risks and sustainability. 

NEW EXPERTISE
In addition to the port value chain, which 
includes stakeholders like the port authority, 
shipping agencies, terminal operators, 
importers, exporters, custom brokers, truck 
companies, and warehousing providers, 
you also need to enlist the expertise of 
new partners that are leaders in digital 
transformation, including hardware and 
software vendors plus system integrators.

It is wonderful to see that some great, 
joined-up initiatives are already taking place. 
At Hamburg, for example, connected-port 
initiatives are helping to double capacity— 
but not space — by 2025, simultaneously 
reducing operating costs for operators and 
logistics costs for cargo owners. 

Meanwhile, Rotterdam’s interconnected 
information hub, the Portbase Port 
Community System, offers a one-stop shop 
for logistics and information exchange that 
addresses the needs of all stakeholders, 
from port customers through terminal 
operators and service providers. Rotterdam 
even uses 3D printing technologies to 
support the maintenance and repair of 
parts and accessories.

Connected ports are also playing an 
active role in smart cities – for example, 
Hamburg has developed a tidal energy 
use plan and taken a number of innovative 
measures to reduce carbon emissions. All of 
these developments are making us rethink 
how ports can be managed and operated.

FIVE CRITICAL SMART PORT STEPS
1. Outline your vision: Ask yourself what 

you want to achieve by becoming smart 
– in other words what is the strategic 
imperative? This strategic goal should go 
beyond mere efficiency improvements 
and focus on the long-term. 

2. Collect and store your data: Of course, 
sensors are not a new technology – 
they have long been used in ships 
and ports. The difference now is that 
they have become smaller, better and 
cheaper. Additionally, new technologies 
like edge computing are making it 
possible to collect valuable business 
data in an affordable way. By digitizing 
your assets and transferring all your 
data to a central IoT hub, you can start 
sifting through the telemetry you have 
collected. The good news is that there 
are new and improved ways of gathering 
data from existing and new systems. 
Current technology can work within 
a new generic “Data Orchestration” 
layer to establish interoperability 
between systems that historically has 
worked in a siloed environment. New 
equipment can be added, leading to a 
powerful combination where existing 
and future data can be combined in a 
secure manner or separated in a safe 
environment, depending on the specific 
needs. 

3. Analyze your data for business insights: 
Remember that your new digitized and 
existing assets are gathering tons of 
data. You are now ready to turn that 
raw data into structured sets and easy-
to-digest visuals, all with the purpose 
of generating valuable business insights 
that will drive business optimization 
and cost savings. This is where the 
Internet of Things comes into play. A 
data lake is a centralized platform where 
different streams of raw data come 
together, where both structured and 
unstructured data can be analyzed and 
cross referenced.

4. Automate and optimize processes: This 
next step is to act on those insights. 
Think about integrating operational 
processes and proactively managing 
maintenance programs. Adjusting and 

automating business processes may 
require some fresh investment but over 
the long-term, it cuts down the need 
for manual decision making and a lot 
of number-crunching. This is a process 
of continual improvement – you should 
continue to incorporate new insights 
on an ongoing basis. Be agile – do not 
attempt to boil the ocean, and question 
whether manual, disparate processes be 
automated or eliminated and which risks 
and issues are made more complicated?

5. Transform your business model: These 
first four phases will help you deliver 
operational excellence and efficiency, 
which is an important foundational step. 
However, the next and most exciting part 
– reinventing your business model can 
only happen above through partnership, 
collaboration and joined-up thinking.
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In my last technical paper in The Journal 
of Ports and Terminals on Container 
Logistics 4.0, I identified platforms and 
data ecosystems as one of the foundational 
pillars for digital transformation and new 
value creation in logistics and shipping. In 
this paper, I take a more focused look at 
the evolution of digital platforms across 
the container logistics supply chain and the 
importance of their connectivity to port, 
terminal, and landside logistics operations. 

PERSONALIZED DISRUPTION
Over the past few years, tech giants such 
as Alibaba, Amazon, Apple, eBay, Facebook 
and Google, as well as younger disruptors 
like AirBnB and Uber, have graphically 
demonstrated the power of platform 
technology to connect multiple consumers 
and producers via digital applications. 
Processing multiple interactions and 
transactions at unprecedented scale, 
speed, and scope. These major digital 
platform economies are continually mining 

the vast quantities of data generated to 
optimize operations and enable ‘mass 
personalization’. 

In the B2B space, platforms present a 
unique way to conduct business, while they 
grow exponentially in size and importance, 
providing unparalleled opportunities for 
value creation. The World Economic Forum’s 
Digital Transformation Initiative predicts 
that platform-driven interactions will enable 
approximately two-thirds of the US$100 
trillion value at stake from digitalization 
by 2025. To survive in the new digital 
economy, enterprises will either need to 
embrace platform connectivity, or risk falling 
dramatically behind in the fast-moving push 
toward more collaborative supply chain 
efficiency. 

PORT COMMUNITY SYSTEMS 
Ports and landside connected supply 
chains are, of course, essentially physical 
platforms and ecosystems in themselves. 
They are physical nodes where a complex 

web of private and government entities 
converge to interact and transact the 
business of international trade. It comes 
as little surprise then that the port sector 
was one of the first to develop the concept 
of information sharing platforms with 
the launch of the first EDI-based port 
community systems (PCS) in Europe back in 
the late 1970s and early 1980s. 

A neutral and open electronic platform 
enabling intelligent and secure exchange 
of information between public and private 
stakeholders to improve the competitive 
position of seaport and airport communities, 
a PCS typically facilitates both B2G and 
B2B transactions, providing a standardized 
system to process data related to exports, 
imports, transhipments, consolidations, 
hazardous cargo and maritime statistics 
reporting. In many parts of the world, 
regulatory and trade process compliance 
is a core function. Increasingly today, PCS 
also form part of larger government trade 
facilitation, simplification and digitalization 

PORT COMMUNITY 
CONNECTIVITY 
PLATFORMS AND LANDSIDE 
Chris Collins, Chief Operating Officer,  
Containerchain, Singapore
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initiatives through ‘Single Window’ and 
e-Trade programmes.

Whilst traditionally PCS’s play a key role in 
facilitating the flow of cargo and information 
through ports, they tend to be limited 
in their connectivity with landside and 
hinterland ecosystems. Additionally, they too 
often focus on promoting the importance of 
information capture over providing practical 
digital applications that incentivize users 
to share information in real-time as part of 
solving the operational problems that create 
inefficiencies in the supply chain itself.  

Practical digital platform applications 
that seek to reduce landside congestion 
and pollution, optimize facility utilization, 
expedite tri-modal traffic flows to, from, 
and within port areas, share information 
in real-time allowing proactive operational 
planning amongst participants (whether it 
be shippers, 3PLs, hauliers and other inland 
operators such as dry ports) are evolving 
rapidly and are all aimed at unlocking trapped 
value created by today’s inefficiencies. The 
importance for the industry to connect these 
often-independent platform applications 
to a PCS is a critical evolution required to 
deliver the true benefits of digitization to the 
container logistics supply chain. 

PORTS LEADING THE WAY
Major port centres including Antwerp, 
Hamburg, Los Angeles, Long Beach, 
Rotterdam, Singapore and others, plus 
shipping line and global terminal operators 
looking to get more embedded in the supply 
chain ‘beyond the gate’, are embarking on 
digital initiatives to capture, harvest, pool 
and share more data in more collaborative, 
real-time ways, with maritime and landside 
logistics stakeholders. 

The Port of Rotterdam’s CFO recently said 
that investing in soft digital infrastructure 
is now as important as the physical 
infrastructure itself. PSA International, the 
operator of the Port of Singapore and an 
international network of terminals, has laid 
out its vision to work with customers and 
partners on improving E2E cargo flow with 
new solutions that "exploit the opportunities 
which digitalization offers, taking advantage 
of the fact that PSA already operates at key 
nodes of global trade and supply chains." 
Other multinational terminal groups have 
also expressed their intent to get closer 
to shippers and provide more inland 
connectivity, intelligence and value added 
digital services. 

These enterprise and geographic-
centric initiatives are crucial as is their 
connectivity to digital landside logistics 
(LL) platforms. Designed to optimize the 
movement of containers from port gate to 
door and back again, LL platforms connect 
the ecosystem of cargo owners, landside 
logistics providers and transporters, marine 

terminals, shipping lines, inland depots/
ports, and warehouses/DCs. 

Singapore has recently provided two 
significant examples of this strategic direction 
under its National Trade Platform – with 
plans to connect over 10,000 of its existing 
registered users to a single independent 
Transport Integrated Platform (TRIP) that 
has already connected a large majority of 
the landside containerized supply chain, and 
in doing so, delivered significant operational 
and economic benefits to its stakeholders.  

BEYOND THE PORT
Independent B2B LL platforms offer a 
critical path for the myriad of SME players 
that make up a significant number of any 
inland cargo community – many still with 
limited-to-no digital resources – to get 
connected to the network and in some 
cases, access digital business applications 
and processes to improve their day to day 
operations via adopting a digital industry 
‘baseline’. They also provide the central 
‘link and structure’ to connect and enable 
emerging technologies such as Internet of 
Things (IoT) real-time tracking and sensors, 
blockchain / distributed ledgers, analytics, 
and artificial intelligence (AI) that can 
exponentially improve data quality and 
value to the benefit of all the platform 
participants.

But to extract maximum mutual value 
from the emerging platform economy – 
and avoid simply replacing current data 
silos and outdated manual processes with 
new digital divides – stakeholders, owners 
and operators of PCS’s and independent LL 
platforms must work out how to collaborate 
and communicate on a local, regional and 
cross-border basis.

Interoperability via APIs and 
standardization of messaging flow are 
key, enabling a network made up of a 
system of systems to be created. Equally 
important are the rules of engagement and 
governance within and between different 
(and possibly competing) data ecosystems, 
as well as between private and public-
sector interests. 

KEY TAKEAWAY POINTS
Balancing out platform competition and 
collaboration, international and localized 
solutions, closed and open offerings and free 
market choice against regulatory oversight is 
a very difficult challenge, but not one that 
can be avoided if we all want to reap the 
benefits of digital collaboration. 

One thing is certain, the technology is 
on hand to address enduring supply chain 
stakeholder concerns about fulfilment 
inefficiencies, lack of coordination and poor 
visibility. But approaching the upcoming 
inevitable proliferation of digital platforms 
and offerings from an earlier mindset will not 
get us to where we want to go. As Einstein 
said: "We can't solve problems by using 
the same kind of thinking we used when 
we created them." Coordinated discourse 
between market players and policymakers 
is therefore crucial as we enter the next 
wave of digital development and application 
of technology to drive operational and 
economic efficiency across the container 
logistics supply chain.
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Since the new millennium, global tonnage 
has risen across major maritime cargo 
sectors by 66%, with containerised activity 
the major demand driver as volumes have 
almost tripled since 2000, according to 
ClipperMaritime research and databases. 

Containerships are getting bigger and a 
re-grouping of liner alliances and shipping 
line consolidation has occurred – all 
while terminals seek to improve terminal 
operating efficiencies, invest in capacity and 
keep a tight control of operating expenses.

In 2017, the Port of Antwerp confirmed 
that getting a container from point A to 
point B frequently involves more than 30 
different parties, with an average of 200 
interactions between them.

This simple fact justifies the need for 
greater efficiencies within the container 
shipping and ports network.

MACHINE INTELLIGENCE
Ports and terminals must carry out 

container-handling automation and the 
development of ‘smart-port’ functionality 
in tandem to ensure greater use of digital 
information and data to support the port 
operations (and vessel access).

Smart ports can deliver better 
operational speeds and efficiencies to 
support cargo flows for all stakeholders 
by installing sensors in access channels/
waterways to gather data on tides, wind, 
currents, temperature, water levels and 
berthing availability to provide real-time 
navigation for ships.

More importantly, it means that the 
benefit of integrated information systems 
delivers enhanced efficiency for the vessel 
and cargo processes because there is a 
consolidated, reliable and secure flow of 
information available to all stakeholders. 

Effective smart port development can 
only be achieved through the use of 
automated equipment and the collection 
and application of data for operations, 

energy and environment.
Each of these areas is, of course, 

heavily inter-linked. Operations use 
energy and have a direct impact on the 
environment, so there will always be an 
overlap occurring between each area.

By collating information that can be 
gained through smart-port technology, 
better informed decisions can be made, 
including reductions to ship waiting 
times, more efficient berth use and 
better planning for berthing windows, 
which ensure that the ship has the 
latest information to navigate towards 
a berth.

The ability to reduce energy 
consumption and emissions through this 
data is also a crucial benefit to be gained.

EXERCISING OUTPUT
A smart port utilisation of automated 
container handling equipment can 
deliver improved productivity, a safer 

SMART(ER) 
PORTS NEEDED
James Caldwell, Infrastructure Advisor, 
ClipperMaritime, London, UK
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working environment, lower emissions 
and reduce operating costs, all while 
providing operational consistency. 

Of course, automated container 
handling equipment is expensive, and for 
the high initial outlay to be worthwhile, 
volumes of around 1 million TEU per 
annum and more are needed to justify 
the costs. However, there are upsides 
to using automated container handling 
equipment:
• Consistency: A good crane operator 

can achieve 30 moves per hour in 
good weather at the top of their game, 
but automation means 30 movers per 
hour every time, regardless of weather, 
time of day or operating environment

• APMT Maasvlakte II in Rotterdam: 
Productivity improved by 40%

• Safety: People are removed from the 
cargo handling area

• Lower emissions
Three functional areas of container 

handling are able to be automated 
and can participate in a smart port's 
digitalisation and its flow of information:
• Quay - ship-to-shore (STS) cranes 
• Container yard - quay to storage
• Gate/gate house - containers leaving/

entering the terminal
A full automated transport system for 

container operations also has to consist 
of the following: 
• Use of Automated Guided Vehicles 

(AGVs) for horizontal transport at the 
quayside. Flat-bed units are loaded 
directly by quay cranes, which operate 
in an unmanned area behind the crane 
and then move away from the quay 
area, relying on buried navigational 
aids to ensure no collisions occur

• At a fully Automated Container 
Terminal (ACT), a number of 
Automated Stacking Cranes (ASCs) 
are deployed for the vertical transport 
tasks in the container yard by stacking 
containers and dispatching them via 
an AGV

The most common bottleneck in terms 
of ship service time has gravitated from 
the STS cranes to the horizontal transport 
equipment responsible for moving 
containers between the quay and the 
container yard in which ASCs will stack 
containers. The following horizontal 
equipment systems are available:
• Automated shuttle carrier (AShC): 

Deployed at Brisbane and also a likely 
addition for London Gateway. The 
vehicle can decouple at all points 
as it has its own lifting and lowering 
capabilities

• AGV: The conventional type of system 
equipment, as deployed at Hamburg 

(CTA) and in Rotterdam (at the ECT 
facilities)

• Lift-AGV: Can decouple its load with the 
use of a steel rack system at the yard

• C-AGV: Utilizes cassettes or steel 
platforms for transporting containers, 
thus decoupling at all points in the 
terminal

For these container-handling transport 
systems there are important factors 
that need to be considered and which 
will impact operational effectiveness, 
including:
• Layout: AShCs can decouple at both 

the quay side operations and the yard 
side operations. However, they require 
much more space as they have to 
straddle the container, and this leads 
to fewer transfer points from which 
the container can be interchanged 
from one piece of terminal equipment 
to another

• Transfer point: The location and number 
of transfer points for equipment such 
as a STS crane to perform operations 
without being hindered by the horizontal 
transport carriers not delivering or 
retrieving containers. The two most 
common locations for transfer points 
at the quay side operations are either 
between the legs or the back-reach 
area of the ship-to-shore quay crane. 
The location and type of horizontal 
equipment deployed to serve the ship-
to-shore quay cranes will, therefore, 
influence productivity

• Behaviour: The functionality and  
manoeuvrability of the equipment has 
an impact on productivity because 
either more or less units are required 
to maintain a set STS productivity that 
is demanded by the terminal operator

• Energy: The consumption of fuel is 
fast becoming a factor that is included 
in the decision-making process with 
respect to investment in automated 
equipment, with investment 
into hybrid, battery, super or 
ultracapacitors and inductive energy

WORLDWIDE CONNECTIONS
The smart-port concept and use of 
container terminal automation is 
underway in some geographic regions 
and still in its infancy in other locations. 

There is no doubt that the number of 
containers moving on a global basis is 
going to continue to increase, with the 
introduction of larger ships linking key 
regions such as Asia, Europe and North 
America.  

More terminals are expected to move 
towards automation, as the need to gain 
operating efficiencies will only increase, 

while the over-riding cost factor will 
always be something that needs to be 
met with sufficient demand.

The development and use of smart-
port technology and specialist initiatives 
like blockchain are items that more ports 
need to embrace. 

In Europe, for example, Antwerp, 
Hamburg and Rotterdam continue to 
develop such smart-port initiatives, 
while Montreal in Canada is another 
port actively working to increase similar 
digitalised efficiencies. 

There is no doubt that the use of data 
and information to deliver more efficient 
activities at a port, from the moment 
the ship arrives until it leaves, needs to 
increase. The more information available, 
the more better-informed decisions can 
be made. 

While market forces will still dictate the 
flow of volumes, smart-port technology 
and use of operational automation helps 
to service the demand and reduce costs. 

Those ports that use it and provide 
better data will be a more competitive 
option to the industry. 
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The Blockchain in Transport Alliance 
(BiTA), established in August 2017, has 
not only picked up considerable traction 
as a forum for promotion and education, 
but also encouraged the development and 
adoption of blockchain applications in the 
supply chain industry.

Thousands of companies are applying 
for membership, and industry leaders 
such as UPS, Google and Uber Freight are 
already a part of our movement, which 
means the momentum is only increasing 
as technology producers connect with 
market partners.

BiTA’s 400-plus members are 
participating in discussions with the goal 
to create and adopt industry standards for 
blockchain applications and bring about its 
commercialization.

A core belief at BiTA is that a market 
is only as strong as its educational 
foundation, which is why industrywide, 
enthusiastic participation is key to 

extracting the full potential of benefits 
that blockchain technology promises.

GLOBAL SUPPLY CHAIN INVITATION
Shipper supply-chains are impacted by 
their ability to get access to data from 
across the freight landscape. Blockchain 
technology may provide a chain of custody 
and usher in a world of full transparency. 

This provides BiTA member companies 
with the opportunity to create new 
business offerings, channels, and 
commercial outcomes as transactions go 
from being strictly analog to digital. 

For many members, the adoption 
of blockchain standards opens up new 
markets and creates new revenue streams.  

 Innovation is the heartbeat of any 
emerging technology and startups are 
frequently the drivers, which is why BiTA 
invites startups to participate as full 
members that can collaborate, partner 
and network. 

PROOF OF DELIVERY DOCUMENTATION
OpenPort is a Hong Kong-based multinational 
logistics technology provider using blockchain 
technology to solve one of the biggest 
challenges in the modern supply chain – the 
cash flow problem. 

At the heart of the problem OpenPort is 
using blockchain to address is the paper-
based Proof of Delivery (PoD) system of 
record-keeping. 

They have developed a blockchain-
enabled Proof of Delivery (PoD) by using 
OpenPort’s smart contract platform to 
determine exactly what was delivered, 
when, and by whom.

Currently, payments to shippers of B2B 
goods are backlogged by days and even 
weeks due to the wait for PoDs and the 
disputes that arise from the delay, which 
then has a knock-on effect on transporters’ 
payments. 

The system requires too much working 
capital for businesses to scale effectively.

WHAT BLOCKCHAIN HAS IN 
STORE FOR LOGISTICS
THE DIGITAL FUTURE OF TRANSPORT
Dean Croke, Chief Analytics Officer, 
FreightWaves and Blockchain in Transport Alliance (BiTA), Tennessee, USA
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OpenPort intends to use its blockchain-
enabled PoD – available from any 
transporter – to drive increased cash flow 
and liquidity in the supply chain. 

The immutable data in the blockchain 
PoD creates a low-risk situation for 
financial providers to provide favorable 
invoice factoring to transporters, and 
on goods value to shippers, moving the 
payment cycle from weeks to days.

Preliminary findings indicate benefits 
in a number of ways including enhanced 
security and trust using a validated, 
consensus-driven and immutable public 
ledger, simplified payments and clearance 
processes using smart contracts, and vastly 
increased cash flows from faster payments.

EMPLOYEE DIGITAL RECORDS
Learning Machine Technologies is a global 
provider of blockchain-based records 
and has developed blockchain-based 
credentials for the digital identity of heavy 
equipment operators in the supply chain. 

In conjunction with MIT Media Lab, an 
antidisciplinary research laboratory at the 
Massachusetts Institute of Technology, 
Learning Machine Technologies has 
developed ‘Blockcerts’, an open standard 
for anchoring academic achievements, 
which licenses certification records to the 
blockchain in a manner that is operator-
owned and vendor-independent.

With Blockcerts, operators own private 
copies of their digital records, which they 
can share with anybody they choose—like 
a prospective employer. 

That individual or company can then 
verify the authenticity of the records with 
the click of a button, without having to 
consult the organization that issued it. 

Preliminary findings indicate Blockcerts 
saves time and money during the 
employment application process while 
providing a high level of certainty that 
documentation has not been forged 
or tampered with during the applicant 
screening process. 

It’s been found that operators feel much 
more in control of their data via their 
tamper-proof records and convenient 
peer-to-peer sharing platform.

FINANCIAL TRANSACTIONS
Triumph Business Capital is a Dallas-based 
financial institution providing invoice 
factoring and freight payment solutions to 
trucking companies, freight brokers and 
staffing agencies. 

Their blockchain use case centers on 
using blockchain to streamline the freight 
payment system to take advantage of 
the lessons learned from the 30-year-old 
Electronic Data Interchange (EDI) process 
— a computer-to-computer exchange 
of business documents in a standard 

electronic format between business 
partners. 

Triumph has focused its early blockchain 
initiative on improving back-office functions 
like treasury, invoicing, collection, and 
payment, and believe that blockchain 
technologies that use a shared ledger for 
systems integration will be more efficient 
and transparent than EDI since both parties 
have visibility to the same information.

Preliminary findings indicate that 
blockchain technology has the potential 
to reduce the cost of capital, provide 
better visibility into cash flow, and reduce 
the frequency of short pays, resolve 
discrepancies faster, shorter processing 
times and higher degrees of verifiability.

MEMBER CHALLENGES 
Blockchain technology can be best 
described as a digital ledger that uses 
blocks of information linked and secured 
by cryptography. 

This means that once data is entered 
into a blockchain it cannot be modified. 

BiTA believes that not only should an 
industry trust the data being entered into 
a blockchain, an industry must first address 
the decades-old problem of cleaning up 
disparate legacy data systems before data 
is added to any blockchain technology.

In the rush to commercialize blockchain 
technology, some industry participants 
have done so without regard to data 
standards and interoperability.

This could render proprietary blockchain 
solutions as unusable and unsustainable 
if there isn’t interoperability between 
competing technologies.

THE FUTURE
BiTA sees the future of blockchain 
technologies in three phases.

Education, Case Studies, and Early 

1. Adoption (2018-2020):
• Industry-wide education on use cases 

outside of crypto-currency
• Development of industry-wide standards 

and application to specific use cases
• Early adoption within innovative 

startups and pilot programs at large 
corporations with extensive resources

• Regulatory authorities develop 
auditing and compliance practices.

2. Growth 2021-2025:
• Early adopters and standards activity 

provide greater clarity and minimize 
uncertainty, driving widespread 
adoption.

3. Maturity (2026 and beyond):
• Blockchain technology is widely adopted 

and considered an integral part of the 
supply chain ecosystem.

BITA STANDARDS COUNCIL
Industry standards developed by BiTA are 
managed via the BiTA Standards Board of 
Management and are intended to create 
a common framework in order to assist 
members and industry participants with 
their organization’s decision to develop 
and adopt blockchain technology. 

The Standards Board has established 
three technical committees addressing 
the following topics:
• Data Formats: Focused on format 

templates and standard fields for 
invoicing, asset location, payments and 
contracts

• Blockchain Interoperability: Focused 
on interoperability across different 
blockchain platforms

• Financial Compliance: Focused on 
ensuring adopted blockchain solutions 
will pass financial audits.

To build upon these initiatives, BiTA 
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members will create a forum and develop 
a dialogue around blockchain technology 
in the supply chain from a thought 
leadership panel of influential entities.

For some industry alliances, the 
objective is to produce blockchain 
technology together, but BiTA has larger 
members that act as the technology 
developers, and our role as an enabler, 
rather than a producer means we are 
agnostic about software platforms.

We believe that our organization’s 
structure and approach is crucial to 
unlocking what blockchain has to offer, 
which, according to a Deloitte finding from 
May 2017, is a market that will support 
10% of global GDP due its transformative 
nature.

For logistics and transportation, with 
companies such as OpenPort, Learning 
Machine Technologies, Triumph Business 
Capital behind the wheel, blockchain will 
have a bigger impact, and will truly shake 
up this $8 trillion industry.
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For businesses across the ocean supply
chain, providing end-to-end visibility and
predictability is vital for staying ahead of
the competition. Yet planning processes
across the container flow currently take
place in silos, with little standardization or 
real-time information exchange, and few 
opportunities for collaboration. However, 
an industry report that Navis conducted 
with XVELA and JOC.com/IHS Markit found 
that many executives are realizing the 
immense value to be gained from a more 
connected, transparent and collaborative 
approach. As a result, they are exploring 
cloud-based, collaborative data-sharing 
platforms to provide all stakeholders with 
the real-time visibility and connectivity 
required to improve efficiency and 
productivity. 

The study, titled “Working as One” 
[1], is based on a survey of 250 shipping 
industry executives and professionals 
from terminals, ocean carriers, shippers, 
logistics providers, consignees, port 
authorities, vessel owners and other 

members of the global container supply 
chain. The report examines the extent to 
which different players can work together 
in a unified fashion with a common set of 
shared data to improve coordination and 
synchronization of operational processes. 
With increasing executive buy-in for greater 
collaboration and data sharing around 
end-to-end container planning processes 
– from stowage planning and execution 
to berth window management, port call 
optimization and inland connectivity – 
the industry idea of tapping into a larger 
ecosystem of shared data appears to be 
within reach.

The first step to tackle the fundamental 
lack of visibility in the industry and achieve 
joint success among key stakeholders is 
the broader sharing of critical shipment 
information across the supply chain. 
Surveyed executives echoed this sentiment, 
reporting the following:
• Agree on the need for stakeholders 

to operate with a common set of data 
(97% important; 85% very important)

• Believe the adoption of new 
technologies is crucial to enabling real-
time collaboration (98% important; 
over 50% very important)

• Believe they will see substantial 
improvement in operational 
performance once real-time 
collaboration is achieved (one-third 
predict gains over 75%; over half expect 
gains of at least 50%)

 In the shipping industry, each stakeholder 
has traditionally had to work with its own 
set of data. Frank Kayser, Group Managing 
Director for maritime services company 
V.Group, has found that every part of the 
transaction is working with an individual’s 
reality, but with the advent of collaborative 
platforms, stakeholders will all have a 
“shared reality” in which everyone can talk 
about the same information in an intelligent 
way, thus avoiding misunderstandings and 
misperceptions. This shared information 
flow is going to benefit us all.

With a growing demand for more 
information, collaborative platforms like 

WORKING AS ONE
THE NEED FOR GREATER VISIBILITY OUTWEIGHS 
DATA SHARING CONCERNS 
Derek Kober, VP Marketing, Navis, San Francisco Bay Area, USA
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XVELA will provide greater transparency 
into operational processes and reduce 
operational waste. The range of expected 
benefits noted by respondents includes:
• Benefits of Earlier, Better Visibility to 

Upstream Port Activity: 
 o  Better customer service (51%)

 o  More precise planning for capacity, 
stowage, and other marine 
processes (46%)

 o  Earlier awareness of disruptions and 
more time to execute contingency 
plans (45%) 

• Benefits of Enhanced Berth Window 
Visibility, Predictability: 

 o  Improved on-time performance 
(50%), 

 o  Better ability to manage trade-off 
decisions if vessels are too late or 
early (40%), 

 o  Real-time operational awareness of 
critical timestamps like Estimated 
Time of Completion and Estimated 
Time of Departure (39%)

• Benefits of Port Collaborative Decision 
Making Services: 

 o  Improved operational and 
situational awareness during a port 
call (65%)

 o  Enhanced coordination among port 
stakeholders (54%)

 o  Reduced port congestion (54%)
 o  Better berth planning and utilization 

(53%) 
• Benefits of Enhanced Inland Visibility, 

Predictability: 
 o  Better intermodal connectivity and 

reliability (60%)
 o  Enhanced yard management and 

dwell-time control of cargo flow 
(44%)

 o  Better resource allocation for gate 
and yard (41%) 

As the survey indicated, awareness of 
the value of advanced digital technologies 
has been gaining strength among senior 
executives.  Scott Peoples, President of 
the TOS business at Navis, attributed 
this trend to narrowing profit margins in 
the maritime shipping sector, which has 
become commoditized.  Peoples explained 
that more and more C-level executives at 
every ocean carrier and terminal now view 
digital transformation as a strategic issue.  
He added that these executive teams 
understand that they have to use digital 
technologies to transform their business 
in order to expand what they are doing 
along the value chain, so that they are 
not commoditized.  Senior executives at 
all the ocean carriers and terminals now 
want to invest time in this sort of initiative, 
and really want to change their companies 
more than ever.

Andy Barrons, Chief Strategy Officer, 
Navis has found that, traditionally, 

the ocean shipping industry has been 
comprised of isolated processes such as 
inaccurate sailing schedules as ships would 
often speed to a terminal only to wait there 
because of delays affecting other vessels 
that, in the absence of real-time data, 
could not be anticipated. 

In response, XVELA and Navis are 
developing technology to enable the 
simplification and synchronization of 
planning processes across the container 
flow from stowage planning, to berth-
window management, to yard planning. 
There are initial pilot programs in place and 
beyond that, quite a few other ports are 
already looking at collaborative platforms 
as a key for reducing congestion and taking 
out the unpredictability of the container’s 
flow through the port, all the way to the 
shipper’s distribution center.

LACK OF STANDARDS, FEAR OF SHARING 
MUST BE OVERCOME
While the potential upside is clear, several 
challenges remain when it comes to sharing 
data in real time. Survey respondents 
reported the lack of industry data standards 
as the biggest challenge to achieving real-
time collaboration. In addition, concerns 
around data sharing remain a primary 
obstacle with 51% noting an unwillingness 
of others to share data as a leading barrier 
to collaboration and 44% not comfortable 
sharing their own key data. 

But the industry’s attitude towards 
collaboration has started to shift, and 
there has been a surge of interest in data 
sharing to tackle endemic inefficiencies. 
Survey findings support this uptick, with 
organizations reporting that they are 
already considering better collaboration 
with their operational partners – 61% 
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have spent at least two years evaluating 
collaborative processes. Looking down 
the pipeline, attitudes remain optimistic 
with 70% expecting collaboration between 
shipping lines and terminals to become 
commonplace within the next five years 
and 38% predicting it will happen within 
three years. 

After research in his sector, Guy Rey-
Herme, President, XVELA, has discovered 
a real need throughout the ocean supply 
chain to synchronize traditionally siloed 
activities into a more streamlined process 
based on communicating a higher quality 
of data and sharing that information 
earlier; allowing more time to plan the 
whole operation.

XVELA is designed to provide visibility 
in real time, so that each party can make 
better-informed decisions using reliable 
information. Ultimately, as the industry 
achieves the ideal of ‘working as one,’ the 
resulting transparency and efficiency gains 
will allow stakeholders across the supply 
chain to not only cut costs, but also to 
focus more keenly on what counts even 
more – the customer.

BUSINESS CASE FOR COLLABORATION
Benoit de la Tour, President of Navis, has 
agreed that there is a consensus among 
CEOs of very large organizations that they 
need to tackle endemic inefficiencies.  
Where to start?  Stowage planning is an 
inefficiency that probably costs the industry 
between 1.5 to 2.5 billion every year simply 
because you have vessel planners on one 
side and yard planners on the other side, 
and no one on one side speaks to anybody 
on the other side.  While this inefficiency 
is incredibly costly, there is an opportunity 
to prove the value of collaborative data 
platforms by implementing use cases, 
practical applications of collaborative 
technology to address specific pain points 
along the container flow, such as lack of 
visibility inherent in the stowage planning 
process. 

Survey respondents expect a wide 
range of benefits from better visibility to 
upstream port activity, which can be gained 
from a collaborative stowage platform.  

One international shipping line executive 
described the potential benefit of such 
early visibility.  He cited the 12 hours 
required for vessels to travel between 
Oakland and Long Beach, California.  The 
process of acquiring detailed information 
about what cargo is on such vessels is 
“generally piecemeal and late”. As a result, 
it would be beneficial for both Oakland 
and Long Beach to have visibility into 
the flow of cargo coming to Long Beach 
even before it departs Asia.  Long Beach 
should be able to see the changes in 
cargo flow and adapt their operations to 

meet them, he said.  The decision making 
process would then be extended, and the 
additional transparency would prompt 
closer collaboration between Oakland and 
Long Beach regarding how those ports deal 
with other issues such as late vessels.

WHO WILL LEAD THE WAY?
With change on the horizon, many believe 
it will be the shipping lines and major 
shipping alliances that will be the primary 
drivers for synchronizing information in the 
carrier/terminal planning space, according 
to the survey. Global terminal operators 
and individual terminals will lead the way 
in improving communication around berth 
window management, and port authorities 
will accelerate collaboration efforts among 
the port community.
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Navis, a part of Cargotec Corporation, is a 
provider of operational technologies and 
services that unlock greater performance 
and efficiency for the world’s leading 
organizations across the shipping supply 
chain. Navis combines industry best 
practices with innovative technology and 
world-class services to enable our container 
terminals and carriers alike to streamline 
their ocean supply chains and better 

collaborate together, transforming how 
goods are efficiently delivered. Whether 
tracking cargo through a port, automating 
equipment operations, or managing 
multiple terminals through an integrated, 
centralized solution, Navis provides a 
comprehensive set of solutions to optimize 
terminal performance, vessel performance 
and cloud-based collaboration that drives 
transparency, efficiency and profitability to 
a network of ocean carriers and terminal 
operators. 

XVELA provides a transformative, cloud-
based collaboration platform and maritime 
business network that drives transparency, 
efficiency and profitability to ocean 
carriers and terminal operators. Through 
real-time collaboration, shared data and 
actionable visibility across the vessel 
rotation, XVELA enables terminals, carriers 
and their operational partners to work 
together to simplify, connect and optimize 
their end-to-end planning processes, 
starting with stowage planning and now 
expanding to berth management and port 
call optimization. The result is a win-win 
solution that allows both terminals and 
carriers to forge new efficiencies, improve 
customer service and reliability, and capture 
substantial untapped savings across the 
container supply chain.  
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Web:  www.navis.com 
www.xvela.com
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The trend towards increasing scale of 
operati ons is aff ecti ng ports worldwide, 
with mega ships’ capaciti es exceeding 
14,000 TEUs driving the requirement for 
port expansions covering vast areas, with 
massive infrastructure and machinery. 

With workers oft en dispersed over 
large distances in potenti ally hazardous 
environments, and mega ships, which are 
calling at ports less frequently with larger 
volumes, generati ng surges and extreme 
peak pressure on port operati ons, gate 
congesti on is becoming a key challenge. 

Higher volumes of trucks and trains 
entering and leaving the port in a shorter 
ti me window means that the benefi ts 
created by economy of scale at sea are 
negated when ports become bott lenecks 
and cargo dwell-ti mes increase.

Ports which are unable to accommodate 
mega ships must focus on increasing the 
throughput of smaller vessels – unloading 
and reloading ships quickly and closely 
controlling the fl ow of cargo into and out 
of the port. 

To achieve this requires a well-
coordinated workforce and the 
ability to communicate across diverse 
organisations, with the rapid and 
reliable transfer of information between 
people and smart devices of paramount 
importance.

Due to the formation of mega-alliances 
between key industry players, ports must 
be able to work effectively with different 
organisations utilising varied technologies 
and business processes. 

The frequency of extreme natural 
events is also increasing. 

Tornadoes, hurricanes, floods, 
tsunamis, and earthquakes create a need 
for early warning systems that provide 
fast information to ports and the right 
people to allow preventative action 
and minimize the impact to individuals, 
resources and the environment. 

In addition to natural disasters, the 
threats of terrorism and crime are 
increasing, creating a growing need for 
physical security. 

Ports are prime targets for terrorist 
att acks. Shipping containers are att racti ve 
to organised crime gangs engaged in theft  
of valuable goods. 

Cyber-security is another criti cal 
requirement as the incidents of crippling data 
ransom att acks and other online criminal 
acti viti es are becoming more frequent. 

The average cost of a data breach to a 
company has risen to over $3.8 million [1]  
and 60% of malicious soft ware (malware) 
payloads in Q1 2017 were ransomware [2], 
meaning that protecti on against physical 
and cyber-security att acks is criti cal to 
modern port operati ons. 

MISSION-CRITICAL COMMUNICATION
Mission-criti cal communicati on comprises 
diff erent elements which are tailored to 
meet the needs of individual ports – no 
two ports are the same. Typical consumer-
grade, off -the-shelf communicati on 
soluti ons designed to maximise operator 
revenue are simply not up to the task in 
port environments. 

MAXIMIZING PORT SAFETY
EFFICIENCY AND SECURITY WITH MISSION-
CRITICAL COMMUNICATION
Tim Clark, Director of Systems Sales, 
Motorola Solutions, EMEA, London, UK
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Mission-critical communication operates 
in even the worst-case scenario.

With its origin in demanding and highly 
complex deployments for emergency 
services around the world, mission-critical 
communication has evolved to deliver 
essential efficiency, safety and security 
benefits for commercial organisations 
striving for competitive edge.

ENHANCING PORT EFFICIENCY
Coordinating dispersed mobile workers 
operating remotely in tough environments 
requires instantaneous, high quality, 
dependable voice communication. 

Two-way radio has clear advantages over 
other mobile communication technologies:
• Rapid, instant group communications at 

the touch of a single button, to disperse, 
multi-functional mobile workers

• Customised, ubiquitous communication 
coverage over heavy mobile machinery; 
tall buildings, silos and tanks; metal 
cranes and gantries

• Rugged devices that are easy to use in 
extreme environments – rain, salt spray, 
dust, heat, cold, vibration, with the 
harshest treatment.

When port staff are working offsite and are 
operating beyond the coverage of the two-
way radio system, communication with their 
onsite colleagues can continue using Push-
To-Talk (PTT) workgroup applications on 
their smartphones or personal computers. 

For example, a manager can keep in close 
contact with the security and safety teams 
in the event of an incident, even if she is 
located overseas. 

These PTT workgroup applications 
simulate a two-way radio and use 
broadband technologies such as Wi-Fi and 
3G and 4G cellular networks.

The drive towards higher efficiency 
is leading to increasing automation and 
the connectivity of processes and smart 
devices through the Industrial Internet of 
Things (IIoT). 

Two-way radio can provide reliable, 
long-range data communication within a 
supervisory control and data acquisition 
(SCADA) system, enabling connectivity 
between control rooms and sensors and 
switches to monitor and control remote 
infrastructure and equipment such as 
sirens, gates and port access security 
systems. 

Vessel Traffic Services (VTS) play a 
critical role in improving the efficiency of 
navigation in port waters. 

Traditional solutions for VTS centres have 
followed a silo approach, requiring operators 
to use multiple screens, keyboards and 
devices to access different communication 
systems, resulting in lower efficiency. 

With global shipping traffic continuing 
to increase, an efficient VTS centre needs 
a more streamlined way of managing 
multiple communication systems.

The command and control centre at the 
heart of a mission-critical communication 
system provides port management teams 
with the means of monitoring, coordinating 
and managing their operations across 
multiple communication systems:
• Real-time tracking and recording of 

workers, vehicles, machinery and cargo
• Coordination across different 

technologies to ensure seamless 
communication between different 
organisations

• Workflow management utilising work 
ticketing applications

• Predict potential hazards with intelligent 
data and video analytics.

SAFETY FOR PORT WORKERS
Increasing automation and growing 
physical scale of operations means that 
port workers are often isolated from their 
colleagues and depend on their mission-
critical communication tools as a lifeline. 

As well as increasing personal safety for 
workers, mission-critical communications 
provide competitive business advantages 
for port organisations:
• Reduce insurance premiums and 

damages claims through improved 
worker safety.

• Cost savings through less downtime. 
• Minimise expenditure on incident 

investigation with automated event 
logging.
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Two-way radio solutions maximise 
workforce safety:
• Crane, gantry and vehicle operators 

in particular need instant voice 
communications, especially in the event 
of an incident as time spent dialling and 
patching in other users is time wasted 
and increases risks

• In the event of an accident, remote 
workers can initiate emergency calls with 
a single push of a high-visibility button 
on their device, with the call taking 
priority over all others and including 
all necessary personnel to resolve the 
problem as quickly as possible

• Lone worker devices can be programmed 
to automatically generate an emergency 
call if the user does not respond in a pre-
defined time period or falls down, raising 
the alarm if the user is incapacitated

• Two-way radios use location tracking 
through integrated GPS and Bluetooth 
to report their location to the central 
control station

• Radios can communicate with body-
worn sensors to raise the alarm in the 
event of circumstances that involve 
extreme temperatures, dangerous 
gases, abnormal biometrics

• When fitted with accessories such as 
remote speaker microphones, earpieces 
and headsets, two-way radios enable 
hands-free communication to reduce 
worker distraction and increase ease of 
use.

When operating in environments with 
potentially explosive cargoes or in close 
proximity to fuel, two-way radio equipment 
must be explosion-proof, or ‘intrinsically safe’. 

Within the EU, intrinsically safe 
equipment must comply with the ATEX 
Directive 2014/34/EU. 

The ATEX regulations define multiple 
categories of environment and stringent 
parameters for the behaviour of equipment 
exposed to potentially explosive gas and dust.

Within a vast port environment, siren 
systems are often deployed to ensure all 
workers are aware of impending or ongoing 
incidents involving such hazards as fire, 
security breaches and movement of large 
cargos and machinery. 

These siren networks are typically 
controlled by SCADA systems to improve 
safety and help eliminate human error.

STRENGTHENING PORT SECURITY
Physical security requires perimeter 
security, controlling access at gates and 
tracking valuable cargo and resources.

Smart surveillance cameras combined 
with video and data analytics help to identify 
potential threats before they can act. 

Facial recognition technology and 
automatic licence plate recognition (ALPR) 
identify and track people and vehicles 

without impacting flow rate through gates. 
A network of fixed cameras and port 

security staff body-worn cameras can 
provide real-time, ubiquitous monitoring.

Two-way radio voice communications 
can be encrypted to prevent eavesdropping 
by criminals or terrorists and lost or stolen 
radio devices can be tracked or remotely 
disabled to prevent unauthorised use. 

Considering data communications, 
mission-critical SCADA solutions provide 
highly secure data communication between 
control systems, devices and sensors to 
ensure that terrorists and criminals cannot 
disrupt port operations. 

Data encryption, combined with strong 
access controls helps to protect automated 
systems.

CONCLUSIONS
The new risks associated with the global 
trends of increasing scale, consolidation, 
formation of mega-alliances and more 
frequent physical and cyber-security attacks 
generate significant challenges for ports but 
also open up new business opportunities – 
ports that can effectively mitigate the risks 
and maximise their performance in the 
increasingly competitive environment will 
succeed and grow. 

Mission-critical communication 
solutions are enabling ports to overcome 
the challenges and generate competitive 
edge through more efficient operations, 
safer working conditions and stronger 
security protection. 
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STREAMLINED
EVERYONE IS 
CONNECTED
Mega-ships and increasing consolidation in 
the liner shipping market pose new challenges 
for ports. Faced with the complexities of 
managing the loading and unloading of 
ever greater volumes of freight, ports must 
modernise their infrastructure and continually 
enhance overall efficiency.   

By connecting your managers and personnel 
to critical and actionable information, our 
mission-critical communication solutions and 
services help you increase the efficiency, 
safety and security of your port operations.  
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Popular culture references to ‘blockchain’ 
typically refer to public blockchains, such as 
Bitcoin, but public blockchains are only one 
type of distributed ledger technology (DLT), 
one optimized to allow strangers to trade. 

The blockchains that are usually discussed 
in enterprise settings are almost all private 
DLTs, which use blockchain components 
and can share many of the beneficial 
characteristics of public blockchains.  
However, they also have strict rules on which 
parties have visibility to which data within 
the permissioned space and often provide no 
visibility to the general public.  Permissioned 
DLTs typically have additional databases and 
offer more extensive enterprise security 
to manage users and protect sensitive 
transaction information.  

In short, permissioned DLTs such as 
Quorum, Hyperledger, and R3 Corda 
differ significantly from public blockchains 
and have been designed specifically to 
provide companies who otherwise feel 
uncomfortable sharing data to interact 
safely.  Permissioned DLTs create secure, 
encrypted spaces where companies 
can share specifically selected data with 
counterparties and can audit those 
interactions and any changes to that data.   

Designed correctly, permissioned DLTs 
provide enough transparency to allow one 
party to confirm or verify another party’s 
behavior without risking that data’s exposure 
to anyone outside the transaction.

 UNIFIED EMERGING TECHNOLOGIES
Given the hype that has surrounded 
blockchain since its emergence and how 
little has actually been delivered, an eye roll 
is not undeserved.  

Blockchain is at risk of joining the Internet 
of Things (IoT) and Artificial Intelligence (AI) 
as heralded revolutionary technologies that 
always seem to be a few years away. 

While most people treat the evolution of 
these technologies as discrete phenomenon, 
it is beginning to become clear that the 
truly revolutionary effects will be felt as the 
technologies are combined.  

Legacy systems, a foundation for 
managing proprietary data and business 
operations, which often sit in protected 
silos, are inaccessible to anyone outside the 
organization and often just as unavailable to 
other business functions within the same 
organization.

However, three key technologies: the 
Internet of Things (IoT), artificial intelligence 

(AI), and robotics, can create a new lifecycle 
of data.
• Collect: IoT refers to the proliferation of 

communication-enabled devices and 
sensors, which collect data from facilities 
and supply chains through an assortment 
of autonomous, connected devices, 
sensors, and monitors

• Interpret: IoT data will quickly overwhelm 
human bandwidth (and patience) and 
will have little value unless tools emerge 
to process it in a format to aid decision-
making, but fortunately, the second 
technology, AI, will interpret and process 
that data 

• Action: Robotics does not necessarily 
refer to metal-clad physical robots but to 
a more general idea of a fully automated 
program or device that can execute 
something in the physical world.

Of the three technologies listed, robotics 
has had the most substantial existing effect 
on older processes, but robots still typically 
focus on a single specialized process with 
limited variability.  The uses for robotics 
will expand exponentially once the other 
two technologies provide the intelligence 
for robots to choose different executions 
depending on circumstances.

: 
BEYOND THE HYPE

BLOCKCHAIN
BEYOND THE HYPE
Lyon Hardgrave, VP of Product and Business Development, VAKT, London, UK
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Smack in the middle between ERP 
(Establishing the Foundation) systems and 
these technologies will be the DLT, the 
distributed data layer that will support all the 
technologies above it.  

The DLT will feed enterprise data into 
the shared process, import generated data 
back into the enterprise, and capture an 
unalterable record of all the interactions that 
take place.   

Above all else, the blockchain will allow 
different enterprises to collaborate at the 
data level in a trusted manner.  

Attempts at collaboration will no longer 
be handicapped by each counterparty’s 
inability to monitor the behavior of other 
counterparties within a shared process.

SUPPLY CHAIN COLLABORATION
The supply chain is a natural place to improve 
collaboration.  Virtually every significant part 
of the process involves sharing data with 
another party involved in the supply chain or 
that provides services to it.  

There are countless potential use cases 
here, but a few big ones are emerging in the 
energy and transportation industry:
• Reconciliation:  Enterprises spend 

enormous amounts of energy reconciling 
their data with that of commercial 
counterparties, partners, regulators, 
and government authorities.  A physical 
transaction lifecycle DLT, such as that 
being developed by my company, VAKT, 
can provide a shared view of all the data 
attached to the transaction, creating a 
single source of truth, so no post-facto 
reconciliation is ever required.  By being 
able to rely on a single source of truth, 
our customers expect to be able to shrink 
their back office footprint considerably, 
with some customers estimating savings 
of up to 40%. 

• Trade Finance: Once a single source of 
truth is established and digital data is 
shared between trade counterparties, it 
should open the door to new sources of 
trade finance.  Once given access to the 
data, finance providers will be able to 
verify the facts of the transactions from 
both counterparties simultaneously, 
reducing many of the current 
reconciliation and verification risks for 
trade finance providers.  

• Security and Fraud Prevention: Virtually 
every one of our customers has 
suffered significant losses at one time 
of another from cases of fraud.  From 
phishing to false invoices to outright 
theft, checking and rechecking that 
incoming data is legitimate is a constant 
effort.  Shared ledgers can ensure that 
you are interacting directly with your 
counterparty and that all data is secure 
and encrypted, and that actions by your 
counterparty are recorded and visible.

• Provenance: Customers and other parties 
are increasingly requiring demonstrations 
of product origin and provenance.  A 
shared DLT for all actors along a supply 
chain can provide an irrefutable history 
of the transactions and movements of a 
product.

PREPARING FOR DISRUPTION
There is no foolproof strategy for how to 
effectively wrestle with a new technology 
that, in the long-run, could prove to be 
transformational or could turn out to be a 
dud.   

There is a risk in overinvesting in a new 
technology, just as there is risk in ignoring 
it.  However, the risks are not symmetric.  
If distributed ledgers turn out to be an 
overhyped fad, as some have accused them 
of being, an investment is effectively an R&D 
write-down.  However, if the technology lives 
up to its promise, ignoring it could lead one 
to wake one morning to find their business 
model is no longer viable.

An added complication (or in this case, 
feature) of distributed ledgers is that there 
is not much value to building your own as 
distributed ledgers only really work if many 
members of the ecosystem are engaged 
with the same platform.  

An individual is unable to share data with 
themselves, and if you can only recruit a 
handful of industry participants to join 
the platform, whatever improvements are 
created are largely offset by the parallel 
process you have to maintain for those who 
remain off-platform.

One of the keys to VAKT’s success in 
preparing to become one of the world’s first 
production DLT platforms is that a consortium 
was successfully formed beforehand that 
consisted of significant market players who 
could bring volume to the platform.  

Importantly, VAKT is an independent, 
private company with capital contributed 
by shareholders, which is important as it 
differs from previous volunteer consortiums 
or platform efforts headed by third party 
software vendors and defrays the R&D 

costs of building a platform across all the 
shareholders.  

Instead of spending money on a standalone 
POC to evaluate distributed ledgers, you 
and fellow market participants can form a 
company, pool resources, license an existing 
industry DLT, and build an application 
together to attack shared industry problems.  
Your consortium will reap first-order benefits 
by solving shared problems and be well-
positioned to address any industry disruptions 
as the technology matures.
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Motivated by concerns over Australia’s 
worsening position in the World Bank’s 
Trading Across Borders rankings, The 
Australian Chamber of Commerce and 
Industry, Port of Brisbane and PwC 
Australia are seeking to bring Australian 
international trade to the 21st Century. 

Our vision is to remove complexity 
and overcome inefficiencies in the supply 
chain through a ‘Trade Community 
System’ (TCS) which links key supply chain 
information and ensures trust in that 
information through distributed ledger (or 
‘blockchain’) technology.

LEGACY SYSTEM WEBS 
Businesses and their international supply 
chains are becoming increasingly complex. 

To drive new efficiency gains, there 
is a need for industry leaders to 
develop mechanisms which facilitate 
the integration and interoperability of 

commercial operators across the supply 
chain and logistics sector.

We have identified a range of 
inefficiencies, which can be addressed 
through visibility and secure sharing of 
largely existing supply chain data. 

At present, the current inefficiency 
across Australian supply chains occurring 
through lack of visibility can create up 
to $450 in cost per container. We are 
observing similar costs across the 36 
Organisation for Economic Co-operation 
and Development (OECD) member 
countries. 

 Underpinning these costs are a range of 
factors, including:
• Varying levels of integration and 

digitization across international supply 
chains which constrain the efficient 
flow of goods and information

• Conflicting commercial interests which 
create inefficiencies across the whole 

supply chain
• The predominant use of manual 

transactions to communicate across 
supply chains

• Entrenched legacy systems with limited 
integration, which can reduce visibility, 
and hamper innovation;

• Excessive levels of double handling 
of information and data between 
parties

• Significant red tape, which can restrict 
and delay the fluid movement of goods 
and services.

The increasing volume of trade that hits 
borders corresponds with equal pressure 
on both ports and border authorities to 
process, screen and clear goods into the 
economy. 

To reduce this pressure on both the 
public and private sector, we intend 
to transform the way supply chain 
participants interact.

DEVELOPING A NATIONAL 
TRADE COMMUNITY 
SYSTEM
Matt Kuperholz, Partner and Chief Data Scientist, 
PwC Australia, Australia, Melbourne 
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END-TO-END DIGITIZATION
We are building a TCS platform which 
will digitize the end-to-end supply 
chain and the flow of associated trading 
information, improve connectivity for 
supply chain participants and reduce 
supply chain costs. 

Trust and traceability will be enabled 
in the platform through the deployment 
of distributed ledger and a range of other 
technologies.

The next pilot phase will involve building 
out the platform to handle live data and 
running in parallel with real supply chains 
of selected partner organizations to 
validate and refine the benefits, costs and 
risks of building the platform to national 
level.

In building the TCS platform, we have 
established four guiding design principles 
which form the centre of our approach.

1.  An open, secure and trusted data 
sharing platform

 •  The data is owned and governed by 
its creator

 •  The platform is operated 
independently of established supply 
chain interests

2.  Easy to integrate and start using
 •  It augments not replaces the systems 

that are already part of Australia’s 
supply chains

 •  Users access directly through a web 
portal or indirectly through their 
existing systems

3.  Low to no cost to participate
 •  The platform does not make money 

from charging users to access data 
about the goods they are managing

 •  The platform’s revenue comes 
from the productivity and service 
innovations that the data unleashes

4.  Visibility that delivers velocity and 
efficiency

 •  The platform will enable goods to 
flow through the supply chain more 
quickly and manage avoidable costs 
and fees.

TRADE COMMUNITY SYSTEMS
The port, whether sea or air, is the first 
and last point of domestic contact in 
the international supply chain and the 
point at which all significant supply chain 
participants converge. 

There is an abundance of information 
created before the border, at the port 
and behind the border, which when 
integrated, becomes more meaningful and 
of greater importance to government and 
downstream supply chain stakeholders 
and service providers.

A TCS will increase trade competitiveness 
by improving the connectivity facilitated 
through port community systems into a 

platform that fosters increased visibility 
beyond the port through the entire 
landside supply chain. 

By including air freight and air cargo 
into our TCS platform, we hope to provide 
comprehensive coverage to all corners of 
the supply chain.

The primary benefits supply chains 
would offer are the efficiencies borne from 
access to accurate, timely and traceable 
supply chain data, improving the flow of 
goods from producers through ports and 
across borders and into consumers hands. 

TECHNICAL FUNCTIONALITY
The aim of the TCS is to complement the 
needs of today’s businesses operating in 
global trade and logistics. 

Our goal is to render the international 
supply chain faster (velocity), more efficient 
(efficiency), and host to information that is 
more secure and yet open or transparent 
to permitted users (visibility).

Technologically, this TCS solution is 
designed to be agile and able to adapt 
to the business environment in which it 
operates. 

PwC’s previous work on product 
traceability and the digitization of supply 

chains has considered that there are nine 
different technology groups that interact 
to create a trade community system.

To date, our work on the technical 
challenges to be solved has principally 
focused on the data layer, consisting of:
• Asset Tagging and Nesting - How 

assets in the physical and digital worlds 
are identified to the platform and linked 
to each other over time, including 
complex dilulation, mixing, repacking, 
and joining

• Chain Of Custody protocol - How 
the events that occur to assets are 
interpreted, assessed against business 
process rules and recommendations for 
actions made

• Distributed Ledger - How to create and 
access an immutable record of events 
so that all users can implicitly trust the 
integrity of data that is put into the 
platform.

A distributed ledger makes up only 
one important component part of the 
technology stack - engendering greater 
trust in information and events associated 
with the supply chain by creating an 
immutable record or digital signature of 
every data and hand off point. 
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At this time, it is not feasible to store 
all supply chain data ‘on chain,’ so our 
solution is a hybrid one leveraging an off 
chain graph database to manage storage 
of data mass efficiently and effectively.  

Using flexible graph schemas to 
represent the information provides for 
easier integration with existing data models 
in place within the user environment.  

Graph databases naturally accommodate 
complex interrelationships, and are ‘future 
proof’ to cater for increases in related data 
fields with the wider and greater adoption 
of IoT devices in the supply chain.

We believe this approach can address 
traditional challenges associated with trust 
and information asymmetry between supply 
chain operators, importers and exporters - or 
what we refer to as the trust leap. 

Without traditional intermediaries 
like government regulators, banks and 
insurers, businesses are reluctant to take 
trust leaps and forge new transnational 
business relationships. 

This is where distributed ledger technology 
plays a pivotal role in our solution - it digitizes 
and automates this trust leap, lowering 
the barriers to trade and participation in 
international supply chains.  

The other significant technical challenge 
to be solved relates to handling, reading 
and understanding disparate supply chain 
data ontologies. 

This is a problem as old as trade (how for 
example could Marco Polo communicate 
and trade with Kublai Khan when they 
fundamentally speak different languages), 

and one we have spent considerable time 
and effort understanding. 

It forms a core objective across our asset 
tagging and nesting and chain of custody 
protocol technology groups. 

Efforts to standardize and harmonize 
datasets across commercial operators and 
governments are longstanding - and are 
yet to fully mature. 

SUCCESSFUL VISION
Our future vision with TCS is to facilitate 
the secure linking of data between all 
supply chain participants and between 
other supply chain platforms that are 
developing across the globe to build an 
ecosystem which drives productivity and 
service innovation.
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The growing preponderance of information 
technologies in maritime shipping has 
led to an array of buzz words that tend to 
be rather meaningless without a proper 
context. One of the most abused terms is 
‘smart’ as applied to logistics, such as ‘smart 
supply chains’ or ‘smart port’. This gives an 
unproved judgment of value to technology 
(sentience?). Conversely, the term 
digitalization, which is more appropriate, 
relates to the integration of information 
technologies to the processes of transport 
management and operations. It concerns 
the bundling of transportation services to 
users through an information technology 
platform. Digitalization is a neutral term 
since it does not imply any specific value; 
there is no need to be smart.

UNINTENDED OUTCOME
While many aspects in the introduction 
of information technologies focused on 
issues such as vehicle performance and 
navigation, the transactional aspects 
remained mired in complex procedures, 
particularly when international trade is 
concerned. Digitalization is process that 
has no particularly clear outcome since it 

concerns several aspects of transportation, 
supply chains and trade facilitation. Although 
it can be perceived as a recent trend, 
digitalization has been ongoing for at least 
two decades as shippers, carriers, ports and 
logistics service providers developed their 
management platforms and data exchange 
protocols. A core goal was to become 
‘paperless’, which provides substantial 
benefits since supply chains are process and 
information intensive. As each corporation 
pursued its digitalization, an outcome was 
a large number of platforms and the related 
fragmentation of the information. 

Still, the trend is towards consolidation 
and the setting of standards which favored 
digital internationalization; the setting 
of information structures and protocols 
across organizations and jurisdictions. 
Digitalization can be driven by expansion, 
integration and consolidation in the 
maritime shipping industry, implying that a 
corporation has a wider and more complex 
portfolio of assets to manage. Terminal 
operators are a salient example of having 
expanding portfolios where each terminal 
is a complex information management 
unit. Consolidation within shipping lines 

further underlines the need for information 
technologies to maximize asset utilization 
through the setting of shipping networks 
and the connectivity. Further, coordination 
between shipping lines, terminals and 
hinterland transportation also requires 
massive information exchange.

VERTICAL DIGITALIZATION
Digitalization is now taking a new form 
with the expectation that information 
technologies will help improve the 
connectivity between modes but also 
between processes related to their 
management. From a vertical integration 
standpoint, it incites the development of 
new platforms where actors can interact 
in the provision, use and exchange of 
transportation services. A port community 
system is such a platform focusing on the 
connectivity of a node.

There are several layers involved in vertical 
digitalization with at the base transportation 
service providers willing to provide services 
on a market (a freight platform) and the 
strategic information that can be used by 
IT service providers. To do so, application 
programming interfaces (API) are defined 

THE DIGITALIZATION OF 
TRADE AND LOGISTICS
Jean-Paul Rodrigue, Dept. of Global Studies & Geography, Hofstra University, New York, USA
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methods of communicati on that enables to 
retrieve public or permissioned informati on 
in real ti me according to pre-defi ned 
standards on the freight platf orm.

HORIZONTAL DIGITALIZATION
A more complex form of digitalizati on 
concerns a horizontal process across supply 
and transport chains. This approach raised 
a lot of a� enti on in recent years because 
of the physical and process connecti vity it 
confers. Digitalizati on is now increasingly 
seen as a tool to improve the connecti vity of 
logisti cs and intermodal chain.

The main elements of the digitalizati on of 
transport and supply chains, including their 
related informati on fl ows, involve:
• Blockchains: Digital ledger systems that 

provided a new impetus to address the 
growing transacti onal complexity of 
transportati on, parti cularly as it concerns 
logisti cs. Mariti me shipping companies 
such as Maersk have been developing 
blockchain applicati ons to make bill 
of lading, customs and le� er of credit 
informati on easier to manage.

• Internet of Things: Connected vehicles and 

equipment that are able to dynamically 
communicate a� ributes related to 
their operati on (identi fi cati on, locati on, 
temperature, etc.) to sensors. Containers, 
parti cularly refrigerated containers, are 
being connected to sensors to provide real 
ti me informati on about their locati on and 
integrity a� ributes.

• Automati on: Vehicles and equipment 
able to operate autonomously and 
with limited supervision. Port terminal 
equipment such as gates and cranes 
are being automated while automated 
vehicles such as trucks are close to 
become operati onal.

• Mobile devices: Personal computi ng 
devices able to run applicati ons and 
communicate with informati on networks.

EXPECTED IMPACTS
Several aspects of digitalizati on remain 
unproven, but the most common 
expectati ons relate to improvements in the 
effi  ciency of logisti cs and transportati on. As 
such, both the demand for transportati on 
and freight and its supply are be� er 
synchronized resulti ng be� er asset uti lizati on 

(ship load factor, inventory turnover, yard 
management, etc.). Since many segments 
of the shipping industry have ti ght margins, 
it comes as no surprise that digitalizati on is 
acti vely pursued as a competi ti ve and cost 
saving tool. Sti ll, the la� er can be paradoxical 
since digitalizati on leans on informati on 
exchange and that transport service 
providers can be reluctant to share this 
informati on due to competi ti ve pressures. 
There is thus an issue of trust for the actors 
involved in digitalizati on, which Blockchain 
technologies are trying to address.

Further, the additi onal value that can be 
derived for the users of digital platf orms 
remains unclear. What will be the multi plier 
eff ects of digitalizati on on trade? If trade 
becomes less transacti on intensive, does 
this necessarily mean that there will be more 
trade? UNCTAD recently underlined that the 
managerial fricti on for shipping is similar 
to customs duti es and delays, implying a 
clear potenti al for improvements. IBM and 
Maersk recently claimed that the applicati on 
of Blockchain technology can reduce transit 
ti mes by a factor of 40% for an internati onal 
trade segment. While the digitalizati on of 
logisti cs and trade remains unavoidable, 
its full impacts, including its unintended 
consequences, remain unclear. There may 
even be a tendency to exaggerate the benefi ts 
of digitalizati on and undermine the costs, 
complexity and risks of its implementati on 
across transport and supply chains. 

Figure 1: Vertical Digitalization: Digital Freight Platform
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Ports have become increasingly aware 
of their role in global supply chains, and 
they commit to supply chain collaboration, 
including exchange of information, to help 
create value [1]. There is only one problem. 
Port supply chains, which comprise of 
maritime transport, port handling, and 
hinterland transport, are not identical to 
shipper supply chains, as they manifest 
themselves at another scale level [2].  This 
is best illustrated by considering the arrival 
of a deep sea vessel at a main seaport 
with call size of thousands of containers. 
Typically, thousands of consigners and 
consignees have their particular interests 
in the forwarding of the goods in these 
containers. However, port supply chain 
decisions usually follow a one-size-fits-all 
approach. This is enabled by the container 
as standardized loading unit and creates 
huge cost and time savings [3], but 
individual shippers face lack of control in 
an important part of their supply chain. 
This is a fundamental issue that cannot 
be resolved merely by the application of 

technologies. It implies, for example, that 
many shippers face uncertain arrival of 
their goods at their final destinations.

CONTAINER LOGISTICS MARKETS
Both shippers and providers of logistics 
services are confronted with a complicated 
container logistics market. First, the markets 
of maritime transport services and port 
handling services are dominated by a limited 
amount of players [4], while hinterland 
logistics services are provided by many firms, 
where even the largest players hold only small 
market shares. Second, container logistics 
is operated on networks, which adds to the 
complexity of the market structure [5]. At 
the demand side, as argued above, shippers 
represent a lot of customer accounts of which 
only a few are of considerable size [6] . Serving 
those customers comprehensively requires 
an approach beyond the management of 
individual accounts, i.e. the identification of 
market segments or customer classes [6]. As 
a consequence, the organization of container 
logistics is complex.

PLANNING AND EXECUTION
The planning of intermodal transport 
is sensitive to disruptions, as there are 
dependencies between the planned 
consecutive transport and handling 
activities. A delayed arrival of a container 
disrupts the planning of the equipment 
that handles and forwards the container 
in ensuing stages. Quite a few shippers 
therefore resort to direct truck transport, 
although truck transport is associated with 
more negative externalities. These issues 
have motivated the more dynamic planning 
of resources, referred to as synchromodal 
transport [7]. 

DIGITAL PLATFORMS
There are a variety of services that are 
offered via multisided digital platforms 
[8]. These platforms allow producers and 
consumers of e.g. logistics services to 
connect with each other, moderated by 
information services offered on the platform, 
and reap the benefits of the network effect: 
The more users make use of the platform, 

PORTS IN GLOBAL 
SUPPLY CHAINS
CHALLENGES AND OPPORTUNITIES
Rob Zuidwijk, Endowed Professor, Ports in Global Networks, 
Rotterdam School of Management, Rotterdam, The Netherlands
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the more value the platform may offer 
to its users. Companies such as Booking.
com and Uber.com have transformed 
industries exploiting these benefits. The 
question emerges: In what manner could 
the container logistics industry make further 
use of these multisided digital platforms to 
resolve some of the aforementioned issues, 
and what could information services offered 
on such platforms look like? 

MARKET MEDIATION
Container logistics market mediation may 
follow two distinct strategies [9]. First of 
all, an intermediary may procure logistics 
capacities and transform them into logistics 
services on a network. Secondly, an 
intermediary may chose to offer information 
services on a multi-sided platform that 
help connect the various stakeholders. In 
container transport, both models appear 
in practice. Deep sea container terminal 
operator Europe Container Terminals in the 
port of Rotterdam has developed European 
Gateway Services, offering transportation 
services while procuring inland handling 
and transportation capacities. Terminal 
operators are also exploring information 
brokerage to smoothen container logistics 
between sea side and land side, without 
direct involvement in inland transport or 
inland terminal handling. 

In the container logistics industry, multi-
sided platforms have emerged. For example, 
TEUbooker.com offers on-line booking 
services for container transport, together 
with monitoring services, for transport 
between terminals within the port of 
Rotterdam by means of various modes of 
transport. In this example, demand for and 
supply of container transport is matched. 
Companies like Matchbacksystems.com 
and Boxreload.com offer on-line matching 
between import and export orders to 

reduce empty mileage of container truck 
drayage. Here matches are made to 
consolidate transport. We now explore the 
opportunities to further develop multi-sided 
platforms for container logistics, in particular 
synchromodal transport. 

Synchromodal planning implies that 
containers are booked without specification 
of the mode of transport. A booking service 
on the digital platform will specify the 
needs of the customer, e.g. timely delivery 
of the goods at the destination, but not 
the capacity reservations on the modes of 
transport. Also the payment service will 
not be driven by the tariff of the capacity 
reserved, but by the opportunity to deploy 
resources in a flexible way; a more restrictive 
transport request will result in a higher tariff. 
The routing service will be dynamic and will 
depend on the booking requirements and 
the available resources.

Synchromodal transport not only requires 
vertical collaboration among providers 
of transport and handling capacity in 
consecutive stages in the transport chain. 
It also requires horizontal collaboration 
between providers of capacity as 
alternatives, to allow optimal routing of 
containers through the network. The digital 
platform creates value by allowing such 
collaborative arrangements to be dynamic 
as well. The routing of the container through 
the network requires the deployment of 
various transport and handling resources on 
road, rail, waterways, and terminals. A route 
is feasible only when the required capacity of 
resources are actually available. Although no 
capacity has been reserved in the booking 
stage, the capacities of these resources 
still need to be planned ahead. Capacity 
planning is not based on reservations made 
in advance, but on prognostics regarding the 
potential to deploy particular resources to 
accommodate arriving containers. Additional 

value added services on the digital platform 
provide, among other things, the required 
information to comply with regulations 
enforced by governmental agencies such as 
customs, and agreements made between 
supply chain partners. 

Such analysis may use historical data next to 
data on the current status of the transportation 
network to predict costs, throughput time, 
and reliability of door-to-door solutions. 
Providers of logistics services may benefit from 
such analyses to plan their resources in an 
optimal way, and route containers optimally. 
Customers may rely on those service providers 
that have demonstrated to be cost effective, 
fast, and reliable, according to the monitoring 
and analysis dashboards offered by the digital 
platform.

CONCLUSIONS
We have started to identify a number of 
challenges for global container logistics 
related to the differences between port 
and shipper supply chains, the structure 
of container logistics markets, and the 
complexity of container logistics planning and 
execution. In response to these challenges, 
we have sketched the deployment of multi-
sided (digital) platforms.
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For the times they are a-changin'. Over the 
last ten years, indispensable feedering has 
kept true to the adage that the capability 
of a port decides the size of the feeder 
ship. So, as the mainline ships get bigger, 
will there be fewer feeder ports of call? 

Not really, but where call sizes increase, 
service frequencies come down. Hence, an 
ever-larger number of feeders are swarming 
the mainliner, increasing in capacity if and 
when the destination ports allow. 

AN INVISIBLE TRADE
Transhipment and feedering is an invisible 
trade that concerns containers that do not 
exist in statistics on the worldwide carriage 
of boxes. The world’s full container trade 
is typically assed by full ‘commercial’ 
containers, which amounted to around 168 
million TEU in 2017. Shipping commercial 
containers takes place using a Bill of Lading 
(B/L) issued by the shipping company to 
the shipper, which covers the carriage of 

the box from its (first) port of loading until 
the (ultimate) port of destination. 

In contrast, a feeder move constitutes 
an operational port-to-port activity that is 
arranged by the mainline carrier using the 
services of a feeder company. A feedered 
container - full or empty - is classed as 
cargo, and will usually travel on a Service 
B/L issued by the feeder operator to his 
principal, the mainline carrier.

Worldwide, the estimate for the total 
number of feedered containers was 67 
million TEU in 2017, however, although 
feeder containers count double in port 
statistics, they do not appear in full 
container trade statistics, with the count 
including both the move from the mainline 
vessel and the handling into the feeder.

FEEDING GOODS
Feedering is the first or last maritime leg 
of ocean-borne container transportation 
where the mainline containership’s ports 

of loading or discharge are not the same 
as the ultimate origin or destination port 
of the container. As the regional part of 
the global container transport system, 
feedering is an integrated element of 
the door-to-door transport chain as it 
concerns short haul shipments - services 
between deep-sea hubs and regional ports 
that have insufficient cargo to warrant a 
direct call from a mainline service and may 
lack the infrastructure to handle larger 
vessels. Although it is a shipping activity 
outside the limelight of the fancy big ships, 
feedering is indispensably lubricating 
container liner shipping across the world.

TRANSHIPMENT HUBS
Feedering involves transhipment, with 
containerships discharging cargo at a direct 
port of call - the hub - for carriage to their 
final destination - the feeder port.In 2017, 
ports handling more than 50% transhipment 
containers numbered 25. Two such ports 

TRANSHIPMENT AND 
FEEDERING
TRADES AND OPERATORS, SHIPS AND HUBS
Dirk Visser, Senior Shipping Consultant, Managing Editor Publications & DynaLiners, 
Dynamar, Alkmaar, The Netherlands

WWW.PORTTECHNOLOGY.ORG52   EDITION 79: AUTUMN 2018

GLOBAL ISSUES GLOBAL ISSUES 



are in North Europe: Bremerhaven (57% 
transhipment share) and Wilhelmshaven/ 
JadeWeserPort (70%). 

In the Baltic, an important feeder 
destination/origin, Gdansk (Poland) is 
functioning as an ever more important 
hub, but gateway boxes still prevail. 
Mediterranean Shipping Company (MSC) 
is promoting Klaipeda (Lithuania), another 
ice-free Baltic port, as its hub. However, 
the Mediterranean region accommodates 
the largest number of dominant hubs – as 
nine have an average transhipment share 
of 79%. 

In the Far East, there are five dominant 
transhipment hubs with an average 
transhipment share of 71%. The hub ports 
with the highest transhipment shares are 
Freeport in the Bahamas with 99% and 
Marsaxlokk in Malta with 95%. Singapore 
is, undisputedly, the port with the highest 
transhipment volume with 28.5 million 
TEU in 2017. 

DEDICATED AND COMMON 
Dynamar has identified 124 shipping 
companies worldwide that offer feeder 
services, which come in two categories: 
• Dedicated operators: Mainline shipping 

companies handling the feedering of 
their own boxes

• Common carriers: Smaller shipping 
lines moving another carrier’s boxes.

Seventeen dedicated carriers deploy the 
largest ships to serve as feeders. Four of 
them - CMA CGM, Maersk Line, PIL, and 
ZIM - operate feedering businesses under 
separate brands, which may also be active 
as common carriers. The remaining 107 
common feeder operators are clearly 
ruling the overall feeder scene by company 
numbers. 

Most, if not nearly all, companies 
carrying feeder containers are also taking 
regional cargo. A few of them, like Regional 
Container Line (RCL) and Samudera 
Shipping Line, report split numbers for 
Carrier Owned Containers (COC)/regional 
boxes, and Shipper Owned Containers 
(SOC)/feeder containers.

However, the vast majority do not. It 
is a common belief that X-Press Feeders, 
present in all feeder trades, is the only 
pure feeder operator and the world’s third 
largest feeder operator after dedicated 
carriers Maersk and MSC. 

DO FEEDER SHIPS EXIST?
Feeders comprise of four different capacity 
categories of between 1,000 TEU and 2,750 
TEU. Essentially, any container ship can 
carry any container and thus function as a 
feeder. Feeder containers are also similar 
to any other box. However, in Europe, 
container vessels have been designed with 
the purpose of feedering in mind.

Different types of intra-Europe 
containers require the use of non-cellular, 
i.e. multipurpose feeder vessels, and, 
commonly, cellular container ships on intra-
Europe routes require the ability of a flexible 
stowage configuration. Next to the standard 
20’ and 40’ units, the vessels have to handle 
odd sizes of 30’ boxes, 40’ high cubes, 45’ 
pallet wides, half height tanks, and so forth.

A recent interesting development is that 
Maersk Line has started taking delivery 
of seven so-called ‘V-Class’ feeders of 
3,600 TEU nominal capacity, which are 
more than 2.5 times larger than the Baltic 
feeder average. According to the carrier, 
it has designed the V-Class ships to ice-
class A1 classification to enable the vessels 
to navigate the Baltic Sea in wintertime. 

Top 10 common feeder operators 
by annual trade capacity and rotations 

OPERATORS ATC RANK ATC ROT. RANK ROTATIONS

X-Press Feeders 1 2,803,600 1 2,824

Unifeeder 2 1,286,400 2 1,664

Arkas 3 1,268,400 4 1,196

Simatech 4 986,800 8 681

Samudera 5 795,700 7 822

Sinokor 6 602,700 5 1,144

RCL 7 553,400 10 468

Transworld Singapore 8 509,600 9 556

KMTC 9 501,800 3 1,212

Samskip 10 498,300 6 905

Totals - 9,807,000 - 11,471

Top 10 dedicated feeder operators
by annual trade capacity and rotations 

CARRIER ATC RANK ATC ROT. RANK ROTATIONS

MSC 1 6,419,800 2 4,118

Maersk Line 2 5,795,700 1 4,243

Evergreen 3 2,528,000 4 2,184

CMA CGM 4 2,328,400 3 2,636

CoscoSL 5 1,633,100 5 1,981

PIL 6 1,249,700 6 1,404

Hapag-Lloyd 7 1,151,600 8 806

Wan Hai 8 954,600 7 936

Yang Ming 9 841,200 9 624

Hyundai 10 338,300 10 494

Totals - 23,240,000 - 19,427

Annual Trade Capacity (*1,000) by feeder trade
Annual feeder service rotations by feeder trade

TRADE REGION % ATC % ROTATIONS

North/South East 
Asia 38% 16,066 42% 19,292

North Europe/Med. 32% 13,723 32% 14,768

Mid. East/Indian Sub 17% 7,177 15% 6,812

Latin America 8% 3,563 8% 3,588

Africa 5% 2,042 4% 1,976

Totals 100% 42,571 100% 46,436
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These ships also have the capability to lift 
pallet-wide boxes for the North Sea-Baltic 
feeder and intra-Europe trades. 

FEEDER SHIP SIZE
Many feeder ports have become more 
capable over time, allowing feeder 
ships to grow larger too, but there are 
misconceptions about size as the average 
is 1,300 TEU against 700 TEU ten years 
ago. For those employed by dedicated 
operators, it is 2,000 TEU average against 
1,200 TEU. Nevertheless, there are always 
exceptions as MSC recently used a 10,000 
TEU ship on the Antwerp-Eastern Baltic 
feeder route.

The size of the mainline vessel plays 
a role in feedering as well, as when 
combined with a lower service frequency, 
their much larger call sizes require either 
more or larger feeder vessels to distribute 
the cargo to the feeder port. The average 
number of North European mainline 
service port calls is four, which means any 
cargo on board for other ports is feedered.

As of early June 2018, the North Europe-
Far East trade counted eighteen weekly 
services that are operated by nine different 
carriers organised in three alliances (2M - 
six services, Ocean Alliance - six, and THE 
Alliance - five), plus Hyundai with one. The 
average capacity of all 205 ships employed 
was 15,000 TEU, their total shipboard 
space was 3,183,000 TEU, and their largest 
vessel measuring 21,400 TEU (operated by 
Cosco’s subsidiary OOCL) with Hyundai in 
charge of the smallest at 4,100 TEU. 

FEEDER MARKET CAPACITIES
Instead of nominal vessel space, Dynamar 
expresses the carrying capacity provided 
by individual feeder operators in Annual 

Trade Capacity (ATC). ATC constitutes a 
dynamic combination of carriers, vessels, 
capacities and sailings made in one year. 
The industry considers Europe, but North 
Europe in particular, as the cradle of 
feedering, and, at present, this region 
handles more than 280 service rotations 
per week. 

Baltic/Scandinavia, parts of the UK/
Ireland and Iberia Atlantic, are the three 
most traditional feeder regions, but in 
terms of ATC, North and South East Asia 
have taken over. In South East Asia, all East-
West services are only calling at the three 
large Malacca Straits outlets and not at any 
other port, which means that Port Kelang, 
Port Tanjung Pelepas and Singapore jointly 
handled a transhipment volume of 43 
million TEU in 2016 – amounting to 82% of 
their total handlings.

Other main feeder trade areas are 
the combined Middle East/Indian 
subcontinent (7,200 ATC), Latin America 
(3,600) and Africa (2,000). Coastal 
shipping in Australia and North America is 
reserved for ships flying national flags or 
those under the thumb of local carriers, 
which results in a very limited feedering 
activity in these regions.

CONCLUSION
Whatever happens, shipping will remain. 
Small feeder ships will follow the big 
mainline vessels, but large hub or gateway 
ports will feature different sizes of feeder 
vessels. Mainline ships, particularly those 
in the Europe-Far East trade, have grown 
exponentially, but the largest ones on order 
will measure 23,300 TEU and are expected 
to arrive before 2020. Feederships will 
also increase in size as long as feeder ports 
let them. However, freight movement by 

rail or truck will take over if growing call 
sizes require more feeder space than the 
feederport can accommodate. 
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TT Club, in conjunc� on with global 
management consul� ng fi rm McKinsey, 
recently published the ‘Brave new world? – 
Container transport in 2043’ report, which 
summarises the passionate thoughts and 
opinions of industry leaders on what the 
future holds for the container industry 
over the next 25 years. 

Laurence Doe (LD) asked Ma�  Stone 
(MS), Associate Partner at McKinsey 
& Company; Steve Saxon (SS), Expert 
Partner, Shanghai, at McKinsey & 
Company and Peregrine Storrs-Fox (PSF), 
Risk Management Director at TT Club to 
elaborate on some of the report’s theories.

LD: AS THE PURSUIT FOR GREATER 
ECONOMIES OF SCALE GOES ON IN 
CONTAINER SHIPPING, WHAT MIGHT 
TERMINAL OPERATORS HAVE TO DO IN 
ORDER TO SURVIVE?  
SS: There is no doubt the past few years 
have been challenging for ports and 
terminals. The ever-larger ships ordered by 
the liners have needed investment in larger 
cranes, yards, stronger quay walls, and so 
on. 

Although the increase in ship size has 
slowed down, the fundamental economics 
mean that in some of the futures we 
envisage in the report, ships are likely to 
con� nue to enlarge. 

It’s not all doom and gloom for terminals 
though. Remember, through the last eight 
years while the liners have been struggling 
to return their cost of capital, the terminals 
industry has remained healthy. 

Some ports and terminals have been 
able to pass on the cost of investment 
through tariff s and surcharges. And, for 

some ports or terminals where there are 
limited other choices for the liners to serve 
the hinterland, they can defer upgrading. 

The liners will s� ll come, just with same-
size ships as today.

LD: HOW DO YOU ENVISAGE THE OCEAN-
SHIPPING LEG OF THE SUPPLY CHAIN 
CHANGING TO FIT FUTURE CUSTOMER 
NEEDS? 
PSF: The overwhelming conclusion of the 
report is that the future is digital. Most 
of the industry players interviewed in the 
research recognise that a � pping point is 
being reached. 

The poten� al exists to take advantage of 
digital advances, sa� sfying customer needs 
in new ways, including greater reliability 
and transparency in e-commerce-driven 
supply chains. The capability exists to 
provide greater fl exibility while integra� ng 
deeply into customers’ process fl ows. 

Of course players need to think through 
ques� ons like “who is actually our 
‘customer’?”; “what customer needs will 
generate value?”; and “who owns the 
customer rela� onship?”. 

Emerging technologies can help 
incumbent players create value, either 
through crea� on of more organic 
ecosystems integra� ng disparate IT 
pla� orms or by more thorough ver� cal 
integra� on that seeks to benefi t from end-
to-end demand. 

As much as anything, container liners, 
freight forwarders, and terminal operators 
alike may need to develop coordinated 
defensive strategies to get ahead of 
disrup� on from one or more “digital 
na� ves.”

LD: WHAT CAN THE CONTAINER SHIPPING 
INDUSTRY LEARN FROM THE WAY AIRLINES 
HAVE EVOLVED? 
SS: It’s true that plane size has increased 
only marginally. Boeing launched the fi rst 
B747 in 1978, sea� ng approximately 300 
passengers. 

An Airbus A380 of today – forty years 
later – seats over 500. Over the same � me, 
the largest container ships have exploded 
from just over 1,000 TEU to 22,000 TEU 
capacity. 

But, while the comparison is interes� ng, 
it shows some of the core diff erences 
between container shipping and airlines. 
Most notably, the need for speed. 

Products moving by container ship are, 
by their nature, not the most � me-cri� cal 
goods. A few days extra on a several-week 
voyage means li� le to the shipper, who 
welcomes the lower costs that larger ships 
bring. 

Plus, ships can easily aggregate cargoes 
for mul� ple des� na� on ports on one ship. 
Air passengers, by comparison, absolutely 
demand frequency. Even if possible, one 
5,000-person plane per day to New York 
would not win over ten 500-person planes. 

The airline customer demands – and 
is willing to pay for – direct service and 
frequency. A few hours ma� er to the 
crucial business traveller.

S� ll, container lines can learn from 
their airborne brethren. For example, 
airlines have innovated far more than the 
container transport industry in using data 
to understand their customers and, as a 
result, to up-sell and cross-sell various add-
ons and other products and services. 

As container transport players get be� er 
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at collec� ng and analysing data, they might 
be able to fi nd services that command a 
price premium with their customers.

LD: HOW WILL MANUFACTURING 
AUTOMATION CHANGE OUR END-TO-END 
SUPPLY CHAINS? 
MS: The narra� ve in many circles is that 
manufacturing supply chains are driven 
almost en� rely by labour cost arbitrage, and 
therefore automa� on - by reducing labour 
costs - will result in more “local for local” 
supply chains. 

We think this view is too simplis� c. Only 
15% of seaborne containerised trade is 
generated from sectors where supply chains 
are driven primarily by labour costs. Many 
recent studies have shown the “re-shoring” 
narra� ve is ambiguous at best.

But that doesn’t mean automa� on and 
robo� cs won’t have a profound impact on 
the manufacturing footprint and trade. 

What manufacturing automa� on does do is 
allow manufacturers to become even more 
specialised and produc� ve, which might 
unlock new sources of trade even while 
some tradi� onal products are manufactured 
closer to the consumer.

LD: WHAT DO KEY STAKEHOLDERS IN THE 
SUPPLY CHAIN NEED TO BE WARY OF WHEN 
ADOPTING THE NEW ‘GREENER’ SHIPPING 
TECHNOLOGIES? 
PSF: The impera� ve for the container 
transport industry to push further faster on 
environmental performance is striking, and 
this clearly came through in our interviews 
with industry players. For one, consumers are 
increasingly demanding “clean” products. 

You see this with the recent withdrawal of 
plas� c straws from many food and beverage 
establishments, or consumers asking 
ques� ons about the provenance of the 
materials that go into their iPhones. 

At some point, the carbon-intensity of 
the logis� cs behind a product will become 
a major focus. Second, regulatory changes 
are not far off  with upcoming MARPOL 
restric� ons and perhaps further ac� ons by 
governments on carbon emissions. 

Terminals have already felt many of 
these societal and regulatory pressures 
because they are o� en located close to 
densely populated urban areas. So major 
change is coming and players that lead on 
this dimension might fi nd themselves in an 
advantageous posi� on.

“Going green” does not need to be a 
burden and may help the shipping industry. 
Regula� on applies to all. Addi� onal costs 
– for example, of cleaner fuels – may be 
passed on to customers. 

And the cost of upgrades may lead to a 
wave of re� rements of older ships in the 
global fl eet, poten� ally helping rebalance 
supply and demand.
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With growing sophistication, complexity 
and demanding efficiency to operate 
the port terminals, there is tremendous 
emphasis on the technology used in 
electromechanical machinery design for 
cranes. Due to variation in the required 
power based on motion, weight, height, 
speed, torque and wind, the power 
requirements vary drastically and 
dynamically. As a result, magnitude and 
phase angle of the currents may change, 
affecting power factor, overshoot, 
harmonics and related phenomena. As the 
volume of machines goes up to meet the 
requirements of the business, degradation 
of power quality becomes a considerable 
concern for the grid operators. In addition, 
the harmonic levels also affect the smooth 
operation of drives, motors and other 
electrical equipment as they face thermal 
challenges due to increased line currents 
[1], leading to maintenance, reliability and 

safety issues with increased costs. This 
paper presents a case study to highlight 
the advantages of custom harmonic filter 
design in meeting specific criteria. 

I. HARMONICS

A. ACTIVE FRONT END
With the growing popularity of variable 
frequency drives (VFDs), there is a concern 
over harmonics injected into the utility 
grid. Active front end (AFE) is an IGBT-based 
controlled rectifier [2 ]. 

A lower switching frequency to switch 
the IGBTs would result in higher switching 
ripple, and thus can introduce harmonics 
affecting the performance of other 
electrical components [5]. If the switching 
frequency is increased to minimize the 
above issues, some other issues like 
cooling, packaging, switching losses and 
increased cost arises.   

B. IEEE-519 GUIDELINES
The IEEE-519 standard provides guidelines 
for limiting harmonic injection to maintain 
the quality of voltage at the point of 
common coupling. It requires that each 
user connected at the PCC meet the limits 
of THD and TDD. The limit for voltage and 
current harmonics , definitions of PCC, ISC, 
IL and TDD are referred directly from IEEE-
519 [3] [4]:

Harmonic filters are used to limit 
harmonics introduced by nonlinear loads 
from being injected into the grid. They 
are used to compensate for harmonics 
distortion and to improve power quality. 
They also limit line current and improve 
power factor to control transformer kVA 
and neutral upsizing. Efficient design of 
the filter would ensure harmonic limits 
specified in the IEEE-519 are met and THD 
is minimized. 

PERFORMANCE  
EVALUATION  
CUSTOM HARMONIC FILTER  
DESIGN FOR PORT CRANES
Shashank Mathur, Associate Application Engineer, TMEIC Corporation, Virginia, USA
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II. CASE STUDY: PORT CRANE HARMONIC 
FILTER 

A. HARMONIC ANALYSIS OF 11KV SYSTEM 
This case study is based on the data obtained 
from port authorities and analysis performed 
to estimate the harmonic distortion due to 
operation of multiple Automatic Stacking 
Crane (ASC) and Quay Crane (QC) systems. 
The focus is to highlight the custom design 
approach ensuring compliance of both 
local and global utility guidelines and to 
analyze performance of the harmonic 
filter against worst-case scenarios. It is 
interesting to observe the difference in 
harmonic injection between two different 
cases of load connected to utility bus. This 
provides an opportunity to study the impact 
on harmonic injection as the port business 
expands with the increasing demand to 
operate more cranes, resulting in increased 
nodes connected to the PCC contributing 
to higher harmonic distortion. Comparison 
between local utility planning levels for 
harmonic distortion with other standards 
such as IEEE-519 at 11kV is also discussed, to 
highlight that local utilities may have more 
stringent limits than IEEE-519 in some cases.

B. LOCAL UTILITY REQUIREMENTS
The harmonic distortion varies with 
the loading condition. To establish the 
criteria to evaluate the performance, local 
utility has provided with harmonic limit 
requirements at the point of common 
coupling. The worst-case scenario is based 
on the following assumptions:
• One of the 11kV Local Utility Feeders is 

out. Evaluations are based on Utility-1 
and Utility-3.

• 11kV Local Utility Feeder supplies all loads.
• Main substation bus ties are closed.
• Harmonic voltages are calculated at 

Main Substation.
• Harmonic currents are calculated for 

11kV Local Utility Feeder .
Utility-1 feeder power flow one-line 

output results in 2.959 MVA generation 
(Fig. 1). Fig. 1 shows  2.959 MVA generation. 
Equation (1) gives average maximum 
demand current. Short-circuit current ISC 
from simulation is 7.401 kA. Table 1 and 
equation (2) can be used to calculate current 
distortion, found in the range of 20-50.

  (1)

 (2)

     
It is observed that in this case, the local 

utility has lower- limit requirements on both 
voltage and current harmonic injection to 
the grid. Table 3 shows  comparative results 

Table 1. Current Distortion Limits (in % of IL) for General Distribution Systems (120-69,000 V)

ISC/IL 3 ≤ H<11 11≤ H<17 17≤ h<23 23≤ h< 
35 35≤H≤50 TDD

<20 4.0 2.0 1.5 0.6 0.3 5.0

20-50 7.0 3.5 2.5 1.0 0.5 8.0

50-100 10.0 4.5 4.0 1.5 0.7 12.0

100-1000 12.0 5.5 5.0 2.0 1.0 15.0

>1000 15.0 7.0 6.0 2.5 1.4 20.0

Table 2. Voltage Distortion Limits (in % of V1)

PCC Voltage Individual Harmonic (%) THDV (%)

V ≤ 1 kV 5.0 8.0

1 kV < V ≤ 69 kV 3.0 5.0

69 kV < V ≤ 161 kV 1.5 2.5

 161 kV < V 1.0 1.5

Table 3. Local utility requirements vs. IEEE-519

H(n)
Current (Amps) Voltage (%V)

Local Utility IEEE-519 Local Utility IEEE-519

2 3.67 10.87 0.100 3.0

3 3.07 10.87 0.125 3.0

5 7.77 10.87 0.529 3.0

7 4.30 10.87 0.410 3.0

11 4.48 5.435 0.671 3.0

13 2.83 5.435 0.501 3.0

17 1.32 3.88 0.306 3.0

19 0.94 3.88 0.242 3.0

23 0.81 1.55 0.253 3.0

Fig. 1: EasyPower one-line diagram with Power Flow output
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of the local limits with IEEE-519 limits 
based on certain IL that falls in the current 
distortion limit of 7% (of IL) for lower order 
harmonics. Interestingly, even the worst-
case current distortion limit per IEEE-519, 
i.e., 4% for lower order harmonics, is higher 
than the local utility.

C. EASYPOWER RESULTS
A detailed model was developed, with 
simulations performed using the EasyPower 
tool to extract harmonic contribution from 
individual crane systems, ASCs and QCs, 
and the harmonics injected at the PCC 
were observed with different crane loads 
connected. The one-line diagram  consists 
of the QC systems connected to the 11kV 
bus with components such as cable, main 
and auxiliary transformer, boom, gantry, 
hoist and trolley drives, and second order 
harmonic filter with notch filter. In some 
cases, tuning reactors may be used to tweak 
the filter parameters. The performance of 
the custom design is summarized in Table  
4 and Table  5 for two cases involving a 
different number of connected loads, with 
requirements met in both. The worst-case 
voltage THD was found to be 0.4711%, 

which is safely under the THD limit .
It is inferred from the two cases that as 

load increases, system’s harmonic injection 
contribution also increases. To meet the 
stringent harmonic requirements that local 
utilities might have, and with expansion 
of the crane system at port terminals, a 
custom design of harmonic filter, such as 
a second order high-pass filter with notch 
filter, as used in the case study, would 
provide better performance as compared 
to the standard LCL filter. As load increases, 
the fifth, seventh, etc., harmonics start 
to become significant. A custom design 
equipped to reduce injection of fifth, 
seventh and higher order with a notch 
filter can be used to meet the limits when 
the standard LCL filter design might not 
and when it might affect the performance 
of other equipment, causing issues with 
heating, safety, reliability and maintenance. 

III. CONCLUSION
To ensure power quality for all customers, 
grid operators are provided with 
recommended practices, standards and 
requirements to control harmonic injection. 
A comparative study shows that local 

utilities may have tighter limits than IEEE. 
This paper emphasizes the importance of 
custom design as compared to standard 
design of harmonic filters by presenting 
case studies depicting higher distortion in 
currents and voltages with increased loads, 
which is a challenge as the crane industry 
expands business and thus demands the 
operation of more electrical machines and 
non-linear loads to support engineering.

Table 4. Case 1: Utility-1 and Utility-3 with 7 ASC and 4 QC 

H(n)
Current Voltage

(Amps) Met (%V) Met

2 1.198 OK 0.032 OK

3 1.485 OK 0.060 OK

5 4.656 OK 0.314 OK

7 2.741 OK 0.259 OK

11 0.418 OK 0.062 OK

13 0.169 OK 0.030 OK

17 0.015 OK 0.003 OK

19 0.010 OK 0.003 OK

23 0.005 OK 0.001 OK

Table 5. Case 2: Utility-1 and Utility-3 with 12 ASC and 5 QC 

H(n)
Current Voltage

(Amps) Met (%V) Met

2 1.654 OK 0.045 OK

3 1.959 OK 0.079 OK

5 5.058 OK 0.341 OK

7 2.993 OK 0.283 OK

11 0.430 OK 0.064 OK

13 0.194 OK 0.034 OK

17 0.015 OK 0.003 OK

19 0.010 OK 0.003 OK

23 0.005 OK 0.001 OK

REFERENCES:
[1]  Psomopoulos, Constantinos & 

KAMINARIS, S.D. & Ioannidis, G.C. & 
Apergis, Antonios & Zilakos, Sarantos & 
Pizanis, Petros & Gampletsas, Andreas. 
(2015). “Experimental Investigation 
of Harmonic Distortion in Port Crane 
Systems”.

[2]  J. Mazumdar, W. Koellner and A. 
Holweck, "Design and Implementation 
Issues of Active Front End Based 
Systems in Mining Draglines," 2007 IEEE 
Industry Applications Annual Meeting, 
New Orleans, LA, 2007, pp. 1760-1765. 
doi: 10.1109/07IAS.2007.269.

[3]  IEEE Standard 519-2014, 
Recommended Practices and 
Requirements for Harmonic Control in 
Electrical Power Systems.

[4]  S. Mark Halpin and Reuben F. Burch, 
IV, “Harmonic Limit Compliance 
Evaluations Using IEEE 519-1992”.

[5]  Application Decision Making: Active 
Harmonic Filters vs. Active Front Ends, 
Mesta Electronics.

ABOUT THE AUTHOR

Shashank Mathur joined TMEIC Corp. in 
2018 as an associate application engineer 
specializing in project system requirements 
and specifications for industrial projects, 
with a focus on port crane systems. Prior 
to joining TMEIC, Shashank worked at ABB 
Inc. as a power electronics intern with a 
research focus on soft-switching converters 
for low-voltage industrial motor drives.

ABOUT THE ORGANIZATION

TMEIC drives industry around the world 
through a comprehensive offering of 
unique systems solutions including variable 
frequency drives, motors, photovoltaic 
inverters and advanced automation systems 
for a wide range of industrial applications. 

ENQUIRIES

Tel: +1-540-283-2000 
Fax: +1-540-283-2001
Web: https://www.tmeic.com/

WWW.PORTTECHNOLOGY.ORG60   EDITION 79: AUTUMN 2018

CONTAINER HANDLING CONTAINER HANDLING 



JAPAN  |  NORTH AMERICA  |  SOUTH AMERICA  |  MIDDLE EAST  |  CHINA  |  INDIA  |  SOUTHEAST ASIA  |  AUSTRALIA  |  EUROPE

Less Wait.
More Freight.

Saving 18 seconds on an 

automated landside 

box-to-chassis landing 

or pickup could give you 

an extra 1000+ boxes 

of throughput a day in 

your yard.

At TMEIC, we’re using 

advanced automated 

landside transfer to 

change the way you 

think about time. 

To learn more, contact 

our experts or visit 

us online.

TMEIC.COM
2060 Cook Drive

Salem, Virginia 24153 U.S.A.

+1-540-283-2000  



In principle, everything that is moved also 
needs to be slowed down. Safety has always 
been the single most important factor in 
this regard. As the last link in the chain 
of safety measures, the braking system 
and the corresponding brake thruster 
ensures the safety of man and machine, 
even in the event of a power failure. 
Increasing safety standards demands 
almost complete condition monitoring of 
the systems, including early wear detection 
to prevent unplanned system standstills. 
This trend has had a significant impact on 
the development of brake thrusters and it 
has resulted in increased availability and 
reliability.

THE FIRST BRAKE THRUSTERS
The first braking systems in recent history 
were so-called band brakes, which were 
used, for example, in the crane and textile 
machinery sectors. This involved a textile 
or leather belt being wrapped around a 
drum. The friction created between the 
belt and the drum generated the braking 
force during a braking procedure. The 

respective ends of the belt are secured 
to fixed points and loaded by means of a 
weight, a spring or a wire rope hoist that is 
operated by muscular force. 

These types of brakes have often been 
vented/opened via a magnetic brake 
thruster. However, the shock-like operating 
method caused by the hard impact of the 
laminated cores against the magnetic iron 
and the comparatively high starting current 
were, and are, a major disadvantage of this 
generation of brake thrusters. Another 
disadvantage is that if the tension rod is 
clamped in the brake, the magnet does not 
become fully activated and the coils can 
be burned as a result of the high starting 
current.

THE ELECTROHYDRAULIC BRAKE 
THRUSTER
While developing the band brake through 
to the drum brake and disc brake, the 
electrohydraulic brake thruster was 
developed. The electric motor and the 
coaxial enclosed hydraulic system together 
form the essential components of this 

brake thruster. The operating medium 
of the hydraulic system is utilized as the 
medium for generating the force. When 
the thruster is switched on, the centrifugal 
pump conveys the operating medium 
under the piston and forces it against an 
external load (brake spring in the brake 
thruster or brake) to the upper end 
position. The pressure under the piston 
depends on the speed of the impeller 
wheel and the surface area of the piston. 
The work resulting from the product of 
force x stroke (W= F x s) is transferred to 
the device to be actuated via the piston rod 
and pressure plate. 

At the respective end position, the 
power consumption of the motor 
reduces in comparison to the power 
consumed during the lifting process due 
to the laws of hydraulics. As a result, an 
electrohydraulic brake thruster is not 
susceptible to a mechanical overload, 
e.g. blocking of the brake. For this 
reason, a thermal protective circuit is not 
required. When switched off, the piston 
travels quickly, yet smoothly (due to oil 

SAFETY IN AUTOMATION
DEVELOPMENT OF THE BRAKE THRUSTER
Eduard Musalf, After Sales Manager, Drive systems, 
EMG Automation GmbH, Wenden, Germany
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damping) to the lower end position under 
the influence of the brake spring (in the 
brake thruster or brake). This ensures 
that the brake always closes, even in the 
event of an operating error or a possible 
power failure. This principle of operation 
is thereby 'fail safe', as the impact of 
an error can be reduced to a minimum 
without suffering any damage.

Further advantages of this new 
development include the high permissible 
switching frequencies and continuous 
operation in conjunction with low energy 
consumption and a constant lifting force. 
In addition, the small footprint of the 
electrohydraulic brake thruster and its 
lower weight in comparison to a magnetic 
or motor brake thruster offers yet further 
advantages. The lifting and lowering times 
can be infinitely adjusted by using a lifting 
and/or lowering valve. Brake thrusters are 
used, for example, with a lowering valve 
in static storm brakes to prevent a port 
crane from moving as a result of external 
environmental influences. 

AREAS OF APPLICATION
This type of brake thruster has become 
established over the years in a wide variety 
of applications and has gained acceptance 
worldwide. The structurally robust design 
forms the basis for trouble-free operation, 
even when subjected to the most adverse 
environmental conditions. 

Whether they are used in Siberian 
opencast mines at minus temperatures or 
in steelworks at very high temperatures, 
the electrohydraulic brake thrusters 
operate in an extremely reliable manner 
and ensure a high degree of availability. 
These brake thrusters have proven to 
be particularly successful when used in 
port crane systems. When subjected to 
heavy loads with regard to the switching 
frequencies, the brake thrusters help to 
ensure the goods are handled as quickly 
and smoothly as possible.

STANDARDIZATION
The standardization of industrial brakes 
and brake thrusters presented a further 
milestone in terms of development. The 
dimensions, technical characteristics and 
specific properties have had a significant 
influence on the standardization of 
modern industrial brakes. In cooperation 
with renowned brake manufacturers, the 
industry itself and standard committees, 
the electrohydraulic brake thruster has 
been developed to its present status and 
is specified, for example, in standards 
DIN15430 and SEB 602471. In order to 
eliminate barriers to trade within the 
market, national norms and regulations 
have increasingly been adapted to suit 
established international standards.

MILESTONE OF FURTHER DEVELOPMENT
Significantly increased market 
requirements in terms of faster loading and 
unloading times for container ships mean 
the brake thruster has been continuously 
developed over the years to fulfil market 
requirements. On the one hand, the brake 
thruster needs to demonstrate faster 
lifting and lowering times with increased 
lifting forces and, on the other hand, it also 
needs to offer the option of monitoring 
components while maintaining the same 
installation dimensions. By optimizing 
the geometries at the pump stage, the 
requirements with regard to the lifting 

force and lifting/lowering times could be 
realized. 

In terms of its monitoring sensors, the 
electrohydraulic brake thruster is equipped 
with mechanical or inductive (contact 
free) limit switches to indicate the braking 
position electrically. These sensors were 
yet another milestone in the development 
phase. From this point on, for example, it 
was possible to detect the level of wear of 
the brake pads based on the residual stroke 
or to visualize the condition of the braking 
position at the decentralized maintenance 
station. The integration of sensors plays a 
key role in monitoring the braking systems 
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with regard to the information 'brake open' 
and/or 'brake closed', as well as wear 
detection of the brake pads. These types 
of sensors have influenced the condition 
monitoring of systems and machines by 
personnel and have made it unnecessary 
for them to conduct inspections in partially 
dangerous areas. From now on, personnel 
only had to intervene in the event of an 
error and replace a worn component when 
required. 

This possibility of monitoring, however, 
also has its limits. In principle, for 
example, an end position sensor can only 
deliver two signals. Either the sensor 
is actuated and issues the signal 'brake 
open' or 'brake closed' (OK), or no signal is 
generated (not OK), which in turn results 
in an error message. Unfortunately, this 
limited monitoring function has resulted 
in components being operated up to a 
state of total failure and only then being 
replaced or maintained. As such failures 
do not usually announce themselves, 
system standstills were, and are, not that 
uncommon. To deal with these types of 
worst-case scenarios, operators usually 
have a spare component in stock that can 
be used as and when required.

BRAKE THRUSTERS OF THE FUTURE
In the future, the practice of using a 
component up to the point of failure will no 
longer be state of the art. The networking 
and condition monitoring functions, which 
are a result of the increasing digitization 
(Industry 4.0), are not limited to the brake 
systems and play an increasingly important 

role. Key safety-related components in 
particular need to be equipped with sensor 
technology in order to deliver the relevant 
status information to the port interface, 
thereby enabling them to be recorded and 
evaluated by the evaluation electronics. 
Only having one piece of information 
available, such as whether the component 
is OK or not OK, is far from sufficient. 
Today, all of the information provided by 
sensor technology must be combined in 
the interface and various physical variables 
such as the temperature, pressure, power 
consumption, etc. need to be evaluated in 
relation to the switching frequencies and/
or operating time. Only then is it possible 
to develop a logarithm that can calculate 
and evaluate the wear behaviour of the 
component.

The aim is to provide a kind of 'yellow' 
signal, which would mean that the 
component is showing signs of progressive 
wear and a maintenance procedure is due 
within the next few weeks. Using continuous 
condition monitoring and the referencing 
of environmental influences as a basis, the 
next maintenance period would be able 
to be predicted extremely accurately. This 
would give the port operator the security 
of being able to maintain the component 
during the next scheduled system standstill 
before an unplanned failure could occur.

In addition, the safety stock of spare 
components could be reduced to a 
minimum, as it is now no longer necessary 
to plan for unforeseeable failures. 
Automotive manufacturers have been 
using this technology for several years to 

calculate the next oil change, for example, 
which is based on driving behaviour and 
relates to a specific mileage or a particular 
period of time.

As a result, the 'red' signal will gradually 
disappear completely from the monitoring 
electronics. What would remain is the 
'green' signal, which describes the perfect 
operating condition of the component and 
a 'yellow' signal, which indicates the next 
maintenance period in a timely manner.

The intelligent braking system of 
tomorrow is fully connected to the 
port interface and delivers continuous 
information about the current condition 
of the brake. Permanent condition 
monitoring, which is used to monitor the 
key components, is evaluated by the system 
in order to enable precise maintenance 
recommendations. When combined with 
evaluation intelligence, sensor technology 
can ensure maximum planning reliability 
and system availability.

A further report will be published in the 
fourth quarter of this year that follows on 
from this report; this will address the initial 
ideas and solutions for connecting the 
brake thruster to the operator's PLC control 
system to ensure permanent condition 
monitoring
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In 2016, Künz started designing the new 
Künz Informa� on System (KIS), which is 
based on the Senseforce So� ware. 

The idea was that KIS would empower 
Künz in its strategy to become a data-driven 
company that u� lizes the data generated by 
container handling cranes. 

All new genera� on cranes have mul� ple 
sensors and components, which constantly 
produce data, and with new technology, 
Künz was able to transfer the data to the 
cloud and from it into diff erent departments 
using an intelligent analyzing tool. 

The vision was that KIS would fulfi ll 
diff erent data interests from people inside 
Künz and its customers. 

We do not know what we want to know 
tomorrow, but that was the requirement 
for the system, and KIS has fulfi lled this aim 
by changing the way people and companies 
operate through closing the data gap between 
the machine operator and manufacturer. 

DESIGNS ACCORDING TO DATA 
Cranes are designed according to codes and 
standards, but in the future that will change, 
as the newest genera� on of components 
and cranes will be designed according to 
real data, which will make the parts more 
suitable for an applica� on. 

The data will allow the engineers to be� er 
understand how the machines work and 
therefore allow them to fi nd solu� ons for 
diff erent problems. 

The benefi t for the crane customers is that 
they will get machines which fi t their needs 
and not have designs which are based on old 
codes and standards. 

Künz is designing its fi rst components 
according to current data, and will con� nue 
this into the future. 

UNDERSTAND YOUR TERMINAL
A customer will usually carry out a 
simula� on when building a new terminal, 

and purchasing equipment, commissioning 
the cranes and commencing opera� ons will 
follow.

During the start-up phase, and during 
opera� on, it is important to fi nd out the 
bo� lenecks of a terminal. 

Data transparency is key, and KIS makes 
sure it takes place, as the system is totally 
fl exible and can create widgets and a 
dashboard that will iden� fy the bo� lenecks. 

The en� re system is live, and changes 
in the parameters of the system will be 
recognized immediately.

Through its analysis, KIS can increase the 
capacity of an intermodal terminal by several 
percent just by increasing the gantry speed 
of a crane and without investment costs for 
the customer. 

The fi rst step is to recognize crane 
opera� on bo� lenecks, then fi nd out the 
past usage of the gantry motors, and if, for 
example, the motors were over dimensioned, 
we can increase the gantry speed. 

A� er the gantry speed is changed, Künz 
and its customer can review the outcome on 
a daily basis and take one week to confi rm 
whether there has been an increase in the 
terminal’s capacity.

This manual op� mizing was only the start, 
as future algorithms will do the manual 
work in fi nding parameters which need to 
be changed, resul� ng in automated analysis 
phases that recommend what needs to be 
done. 

MIXING CRANE AND TOS DATA
KIS’s fl exibility makes it possible to integrate 
addi� onal data points into one system such 
as with the TOS data. 

By feeding more informa� on into one 
system, we can answer more ques� ons 
and op� mize each system to increase the 
performance of terminals. 

Transparency will help all of us be� er 
understand systems.

CRANE INTEGRATION
KIS is based on technology from 
Senseforce, an Austrian-based company 
that has designed a system for machine 
manufacturers to fi ll the data gap between 
the operators and manufacturers. 

For most customers, it is important that 
diff erent cranes from diff erent suppliers 
can be integrated into the same pla� orm. 

Senseforce is the answer to that, as it 
gives the customers an ul� mate overview 
of their en� re crane fl eet instead of 
heaving several systems from diff erent 
suppliers. 

Sensforce’s so� ware comes with a small 
PC, which connects directly to diff erent 
machines. 

It also accommodates diff erent interfaces. 

OUTLOOKS
The next phase of KIS will be to implement 
an ever increasing amount of automa� on 
into the so� ware. Künz has already begun 
tes� ng supervised machine learning, with 
the fi rst results showing that condi� on 
based maintenance can be done without 
installing new sensors. 

Installing sensors is crucial because 
each one can create alarms and save 
money as maintenance tasks such as the 
re-greasing of bearings is based not on 
operational hours or kilometers driven, 
but on the condition of the grease and 
the system. 

Another big factor is the predic� ve 
change of parts, which KIS will be able to 
improve by combining diff erent parameters 
in algorithms and predic� ng the life� me of 
key components. 

All in all, data analyzing tools will be 
changing the way companies work in the 
future, and en� re systems will become 
more transparent and give equipment 
suppliers and their customers a lot more 
opportuni� es in the future.  

HOW INTELLIGENT DATA 
SYSTEMS CHANGE THE WAY 
COMPANIES WORK
David Moosbrugger, Managing Director, Kuenz, Hard, Austria

KUENZ 
IN ASSOCIATION WITH PORT TECHNOLOGY

WWW.PORTTECHNOLOGY.ORG66   EDITION 79: AUTUMN 2018



ABOUT THE AUTHOR

David Moosbrugger is Managing Director 
of Kuenz. David is in charge of the 
engineering and R&D group at Kuenz. 
Before becoming Managing Director of 
Kuenz, Moosbrugger worked several years 
in engineering, project management and 
sales. He also lived several years in the US, 
working for Kuenz America.

ABOUT THE ORGANIZATION

Kuenz was founded in 1932 by Hans Kuenz 
who succeeded in crea� ng a signifi cant 
and successful mechanical engineering 
company in a very short period of � me.
The company started out manufacturing 
tower construc� on cranes. The focus 
later shi� ed towards manufacturing 
container cranes, followed by hydro power 

equipment. Kuenz is one of the oldest and 
most pres� gious mechanical engineering 
companies in Austria.

ENQUIRIES

Kuenz GmbH, Gerbestr. 15, 
6971 Hard, Austria
Tel: +43 5574 6883 0
Email: service@kuenz.com

KUENZ 
IN ASSOCIATION WITH PORT TECHNOLOGY

Power 
consumption 
from a typical 
Künz Intermodal 
Crane

Average moves 
for twistlock 
and piggyback 
moves on an 
intermodal 
terminal

EDITION 79: AUTUMN 2018    67 



In the recent decades there have been two 
independent new developments in the 
maritime shipment of containerized goods. 
The first one is the rapid growth of the cold 
supply chain through the use of reefers. The 
second one is the use of truck appointment 
systems (TAS) at container terminals to 
avoid gate congestion.   The increased use of 
reefers has resulted in a significant change 
in the distribution of energy consumption at 
container terminals [1].  At many ports the 
energy consumption of reefers has become 
the second largest, right after the horizontal 
and vertical movement of containers.  Due 
to this fact, more and more research has 
been dedicated to developing methods 
for increasing the efficiency of cooling 
systems of reefers. Another approach for 
resolving these issues is adapting the port 
infrastructure to achieve a similar goal; for 

example, by using shaded areas for storing 
reefers [2].   

On the other hand, in academic research 
there has been a growing trend in analyzing 
the potential of exploiting the use of TAS in 
increasing the efficacy of port operations.  
One interesting direction this work has 
taken is the exploitation of newly available 
information from the TAS to perform 
preparatory operations in the container 
yard that increase the utilization of port 
equipment [3]. The basic goal of a TAS is 
to balance the arrivals at the gates to avoid 
congestions. In research papers, this idea of 
steering the behavior of drivers has been 
extended further.  One example is the use 
of mathematical models to evaluate the 
potential of TAS to minimize empty truck 
trips through the collaboration of drayage 
companies [4].  

TAS IMPLEMENTATION PROBLEMS 
The real-world application of TAS has 
varied in the level of success [5]. At some 
ports drivers feel they do not receive 
any benefits from such systems as they 
are forced to pay penalties for missing 
appointments. The main reason for driver 
dissatisfaction is that they feel that they 
become responsible for problems that 
are out of their hands, such as traffic 
jams and delays in loading of containers 
from exporters.  In extreme cases this 
dissatisfaction has resulted in strikes that 
have a high financial cost for both port 
operators and drayage companies.  In 
practice the issue comes from the fact 
that it is hard to pick-up a container, 
transport it through public roads and 
arrive at the port gates at a relatively 
short time window.  Data from ports has 

TRUCK APPOINTMENT 
SYSTEMS AND 
REEFERS
IS THERE A CONNECTION?
Raka Jovanovic, Scientist, 
Qatar Environment and Energy Research Institute, Doha, Qatar
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indicated that a relatively high number 
of appointments are missed.  Some of 
these issues can be avoided by increasing 
the length of appointment windows for 
delivering/picking-up a container but this, 
to a large extent, defeats the purpose of 
incorporating a TAS in the first place. In 
the case that more advanced methods 
of optimizing port operations are based 
on TAS, it can be expected that the issue 
of missed appointments could become 
even more problematic if a higher level 
of port operations become dependent 
on drivers arriving on time.  One example 
of a potential issue is the introduction 
of dependence and information sharing 
between different drayage companies. A 
second issue is the potential wasted effort 
in the housekeeping of the container yard 
for a sequence of truck arrivals that fails 
to take place.

COLD SUPPLY CHAIN
In the case of the cold supply chain, where 
the transport is conducted using reefers, 
exploiting the TAS has more promise. 
There are several reasons for this. The 
first is that the interest of the port and the 
importers/exporters are very similar. The 
port wishes to lower the dwelling time 
of reefers in the port since the energy 
consumption is decreased by doing so and 
consequently so are costs.  The importers 
wish to receive their perishable goods 
as soon as possible. It is important to 
note that this is not always the case, for 
instance some importers/exporters will 
prefer to use the reefer storage available 
at the port due to the lack of their own 
chilled warehouses.  This is one of the 
issues that have been mentioned by 
terminal operators at the Hamad Port in 
Qatar.  This makes the objective that needs 
to be achieved by using a TAS relatively 
simple: make it possible for reefers to 
leave the port as early as possible in 
case of imports and arrive as late as 
possible in case of exports.  Compared 
to other methods proposed in academic 
publications, previously referenced, there 
is no need for dependence between 
different drayage companies and there 
are no additional problems resulting from 
missed appointments. 

POTENTIAL SAVINGS
In the case of reefer containers the 
average stay for export containers is 
around three days and in the case of 
imports it is around one day.  Since their 
electricity consumption is directly related 
to the time spent at the port, it is obvious 
that even by decreasing the stay of 
reefers for several hours, notable energy 
savings can be achieved.  For instance, 
in case of import reefers, if the average 

stay is decreased by only three hours 
the overall energy consumption related 
to their cooling is lowered by more than 
10%.  Let us note that in the case of 
export containers the savings are lower 
when initial cooling of containers takes 
place at the port.  For comparison, tests 
on installations of shaded areas for reefers 
at Japan's Hakata Island City Container 
Terminal (HICCT) and corresponding 
mathematical models have shown that 
such systems can produce energy savings 
of around 15%.  This indicates that 
improved operational procedures can 
produce a similar reduction of operational 
cost to installation of new infrastructure 
at the port. 

CURRENT RESEARCH
One potential way to decrease the 
dwelling times of reefers is through the 
use of TAS. The basic idea for achieving this 
is simple: give priority for trucks collecting 
import reefers and delay appointments 
of trucks delivering those for export. 
Practical implementation of such a system 
is more complex.  For instance, saving 
appointments for delivery and collection 
of reefers, in preferred times for the port, 
should not result in losing the availability 
of appointments for dry container 

movement. Further, making such 
schedules is dependent on the availability 
of gensets, manpower and so forth.  Some 
additional constraints should also be 
included in this type of TAS that consider 
the needs of drivers such as multiple 
terminal visits, length of the working 
day and leaving a high level of flexibility 
for making appointments. This type of 
model is not considered in academic 
publications and real world applications.  
Research at the Qatar Environment and 
Energy Research Institute has found that 
initial steps for developing such a system 
are being undertaken. Work is being 
conducted in developing mathematical 
models and methods for optimizing this 
interesting practical problem in a static 
setting. Further, the insight acquired 
using these models is being utilized for 
developing optimization methods for 
incorporating this approach to an online 
system and evaluating them using discrete 
event simulations. 
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PORT PLANNING, 
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“A significant impediment to a more effective maritime 
transportation supply chain is the lack of relevant and up-
to-date information for the effective planning and execution 
of all the activities involved in port calls. In spite of the huge 
advances with containerization and the physical infrastructures 
in terminals, the lack of standardization, digitization, accuracy, 
availability and transparency in relation to accurate times for 
arrival, departure, and other vital information related to the 
timing and progress of events in a port call, continues to cause 
the inefficient use of resources and expensive delays.”

Michael Bergmann and Trond Andersen of RISE Viktoria.  Page 82



More than 20 years of operations, 1,000 
projects across 250-plus terminals, over 
500 man-years spent on simulation. Sound 
crazy? 

This the story so far for TBA, which is 
improving the quality of decision-making in 
ports and terminals. Multi-million projects 
require a firm foundation of decision-
making, which solid models can provide. 
At the time we started our simulation 
practice, a large majority of terminals were 
designed using spreadsheets. 

It goes without saying that those analyses 
do not consider the process variations 
that take place in any container terminal 
operation. These process variations are a 
key element, as they are relatively large 
compared to, for instance, production 
industry standards. 

If we look at the cycle of a quay crane, 
we see averages in the range of 90 – 120 
seconds, with random variations between 

60 and 400 seconds. A single cycle can take 
as long as three times the average. By any 
standard, that is a high degree of variation. 
Spreadsheet calculations – also a way of 
modelling – disregard this randomness, 
by approximating all parameters by fixed 
values. 

The impact can be huge. A simple 
example – which I discuss in my yearly 
university class, and year after year leads 
to surprised reactions – involves a terminal 
with one quay crane, served by two 
rubber-tyred gantries (RTGs), and a pool 
of terminal trucks (see Figure 1). In this 
example, a comparison is made between 
process behavior without variations (all 
process times are constant), and one with 
the variations shown in Figure 1, but with 
the same averages. 

Then, I ask my students to estimate 
the difference in realized quay crane 
productivity, depending on the number 

terminal trucks (ITV’s) deployed (the 
results can be observed in Figure 2). The 
values in the example including the process 
variations cannot be calculated. For this I 
built a small dynamic simulation model. 

The theoretical maximum quay crane 
productivity is reached with four-and-a-
half ITV’s in the situation without process 
variations, where more than 10 are 
required, when the stochastic distributions 
are applied shown in Figure 1. At five ITVs, 
a difference of more than seven moves 
per hour can be observed. Intuitively, one 
can understand what happens – as this 
can be observed in live container terminal 
operations as well – sometimes the QC is 
slow, and a queue of ITVs is built in front of 
the quay crane (QC). 

They lose productivity by waiting for 
the QC. Similarly, this happens when the 
RTG is slow: a queue builds there. On the 
other hand, when a few fast cycles of the 

20 YEARS 
OF HIGH-DEFINITION 
SIMULATION  
IN THE PORT INDUSTRY
Dr. Yvo Saanen, Pascal Bierhuizen and Arjen de Waal, TBA, Delft, The Netherlands
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QC succeed each other, there quickly is a 
shortage of ITV’s, as they are still on their 
way, or still at the RTG. The larger the 
variation of each sub-process, the greater 
the loss in productivity (of each of the 
subsystems). 

DECISION-SUPPORT QUESTIONS
Meanwhile, dynamic simulation is widely 
used in container terminals for a wide 
range of decisions. To name a few:
• What is the terminal’s berth capacity? 
• How many quay cranes are required?
• What is the performance of the yard 

handling system, dependent on layout, 
terminal size, fleet size, equipment 
specifications, etc.?

• How should we optimize the layout to 
maximize performance?

• What is the impact of length, width, 
height of the yard?

Besides these obvious decisions, 
dynamic simulation finds the answers 
to more detailed questions such as the 
required electrical power to feed the 
terminal, the wear and tear of pavement 
throughout the terminal, and the impact 
of more advanced stacking strategies on 
terminal performance. 

In order to cover the typical questions 
around terminal design and operational 
improvement, we have created three base 
models, which are distinguishable by the 
time horizon of the experiments:
• Terminal capacity analysis, with a time 

period covered by an experiment of one 
year. Herewith, we determine required 
berth length, required number of quay 
cranes, required stack capacity, peak 
factors for the yard, and water- and 
landside operation.

• Long-term terminal operational 
analysis, with a time period covered by 
an experiment of six weeks. Herewith, 
we optimize and compare stacking 
strategies, and see whether (especially 
automated) operations can recover 
from large peaks.

• Peak operational analysis, with a time 
period covered by an experiment 
of eight to 24 hours. Herewith, we 
compare handling systems, and analyse 
terminal operations under specific 
(peak) conditions. 

Throughout the years, we have published 
numerous articles about simulation, 
and presenting simulation results (see 
the bibliography). Already in 2003, we 
published a paper based on a comparative 
analysis of the then available handling 
systems for high-density terminals (see 
Saanen, Van Meel and Verbraeck, 2003). 

Recently in PTI, we published an article 
revisiting this much-discussed topic of 
‘the best robotized handling system’ (see 
Saanen, 2016). As illustration of the width 

of the simulation work in the terminal 
industry, we have included two special 
cases:
• Congestion free routing of AGV’s
• Design of automated straddle carrier 

control logic

CONGESTION FREE ROUTING
Around 2004, we evaluated the concept 
of congestion free routing for AGVs at an 
existing AGV terminal. The idea was to 
pre-plan the execution of a route, and only 
execute it without waiting for other AGVs. 
We created a model of the terminal that 
was able to run over 10 times the real-time, 
including a ‘bit shifting’ algorithm that 
would determine at what time AGVs should 
start driving and which route they should 
take in order to reach their destination 
without stopping in-between. 

While the study showed good results 
for productivity under optimal conditions, 
the delay caused by the waiting before 
departure to get a congestion free route 
had a negative impact on the overall 

productivity of the terminal. 
The main reason was the accuracy of the 

real vehicle, the amount of ‘space-time’ 
needed to reserve for vehicles becomes 
very large when vehicles do not behave 
in an optimal way. As soon as one of the 
vehicles is no longer able to drive according 
to plan, due to whatever disturbance 
on the terminal, the concept fails and 
performance drops.

The alternative of using an inherent 
deadlock-free routing algorithm combined 
with first-come-first serve principle when 
driving, has congestion problems in specific 
areas of the terminal, but the concept is 
much more robust against operational 
disturbances and it is also easier to mitigate 
those problems with simple traffic rules. 

Until today, this was how TBA routes 
and controls AGVs at three of the latest 
terminals at Maasvlakte in Rotterdam. More 
have suggested the idea of congestion-free 
routing to us, as an improvement to the 
relatively simple way of routing AGVs that 
we apply in our Equipment Control Software. 

Figure 1: A simple model of a container model, with typical distributions approximating 
behaviour of equipment

Figure 2: Results of a simple simulation model comparing results with and without process variation
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However, they may seem attractive 
under optimal circumstances and the 
process variations of individual vehicles, 
but also due to the equipment around it, 
which prove these results too optimistic 
under live circumstances.

With the incredible increase of 
computing power and the autonomous 
vehicle concepts of today, we will have to 
revisit this topic and perhaps come up with 
a totally new way of regulating robotized 
traffic on container terminals.

A-STRAD BEHAVIOUR
Around 2014, Port of Auckland, New 
Zealand, was investigating future growth 
potential by changing their manned-
straddle-carrier operation to an automated 
concept (see also Saanen and Gibsen, 
2015). In this early stage of automated-
straddle development, the industry knew 
little about how to achieve efficiency from 
the so-called A-STRADs. 

We performed several studies on 
A-STRAD operations, and are still developing 
improvements today. A selection of topics 
that were covered include:

• Implement realistic behaviour of 
A-STRADs in the simulation model, 
so that simulation results will be a 
valid representation of what the real 
machines are able to do. This process 
took place in close cooperation with 
A-STRAD-manufacturer Konecranes 
- Noell. The A-STRAD movement was 
implemented in high detail, and time-
way diagrams (as shown in picture) 
were compared between the real and 
the simulated machine. 

• Stack-row management: how to plan 
moves to, from and through the straddle 
stack rows, such that A-STRADs can 
execute their moves quickly, without 
causing too much hindrance to other 
A-STRADs, and not get hindered by 
other A-STRADs. Both the definitions for 
job dispatching and grounding/storage 
rules were in coordination with stack-
row management. 

• A-STRAD routing and claiming: since 
A-STRADs are quite wide, and some drive 
actions are relatively slow, it was very 
important to make good decisions on 
routing and claiming: which route should 

an A-STRAD drive such that number of 
conflicts between machines remains 
limited? How to use stack-rows as drive-
through-lanes without causing delays 
to jobs? Where can A-STRADs stand still 
when waiting for access to specific areas, 
without blocking other machines?

Because of the studies, we developed 
and implemented some efficient and 
robust strategies in TBA’s real (equipment c

THE FUTURE OF SIMULATION
Without going at length to where the 
future goes, we can mention a number of 
application fields our team is working on. 
First, besides the application of dynamic 
modelling for decision-making support, 
we have an extensive practice in using 
dynamic models for supporting the testing 
and tuning mission-critical control software 
(e.g. TOS). 

Besides, we apply the same models 
for training terminal operators in using 
this software under ‘near-to-live’ 
circumstances. The future applications 
of simulation in the terminal industry will 
be in real-time parallel simulation and 
enabling continuous validation of the 
future plans (8-12 hours ahead).
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Figure 3: Comparison of AGV status between congestion free and conventional routing

Figure 4: example of validation chart of A-STRAD behaviour
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Ship-to-shore (STS) loading systems form 
a bridge between container ships and 
port facili� es to allow easy loading and 
unloading of cargo hold. 

At the Manzanillo Interna� onal Terminal 
(MIT) in Colon, Panama, several container 
cranes are in opera� on around the clock. 
This requires a par� cularly high level of 
robustness and availability for the systems 
and all components to prevent costly 
failures and down� mes. This was the 
case with their Shanghai Zhenhua Heavy 
Industry Co. (ZPMC) Crane #23 at this port 
facility – the old cable carrier was no longer 
able to meet the requirements. MIT was in 
the market for a new turnkey system that 
would take the performance of their cable 
track systems to the next level.

MIT is one of the largest container 
logis� cs networks in the Americas. Their 
loca� on at the entrance to the Panama 
Canal makes this a key logis� cs point for 
container traffi  c as ships pass between the 
Atlan� c and Pacifi c Oceans. This terminal 
operates over 25 STS cranes that all need 
to operate reliably 24/7, seven days a week. 
With this type of reliability requirement, 
when it came � me for MIT to replace 
their cable track system on Crane #23, 
they decided to conduct a broad search to 
insure they reviewed and implemented the 
latest in cable track technology to get the 
maximum life and reliability of their system.

TRACK AND CABLE LIFE
MIT was looking to improve upon some 
of their current cable track problems. The 
current track installed on their crane had 
small rollers that were integrated into the 
sideband links of the track at every meter. 

This design ini� ally lowered the tow fric� on, 
but because only a very small por� on of the 
roller was exposed over a rela� vely large 
gap, the wheels eventually failed turning 
this system into a gliding system. Once 
this happened the tow forces increased 
and track abrasion began to take place. 
Because the wheels rode over each other 
in their current design, this also caused 
increase vibra� on and noise. The fi nal point 
of improvement that MIT was demanding 
from any poten� al replacement cable track 
was to stop cable jacket abrasion from 
taking place within the cable carrier. In their 
current system they had seem cable jacket 
abrasion taking place where the cables 
interacted with the cable track cross-bars.

TURNKEY PROBLEM SOLVER
MIT contacted several suppliers and 
asked for suggested solu� ons. Despite 
the problems with the old system, a cable 
carrier was the op� mum choice. Because 
of the applica� on requirement, neither a 
festoon system nor a conductor rail would 
be considered for this applica� on. The 
type of cable carrier consequently was to 
remain the same, but a lot of other aspects 
had to change, especially with regard to 
wear. The improvements in this area had 
to be clearly demonstrated by compara� ve 
measurements. Other requirements 
were easy maintenance and a high level 
of reliability. And of course the general 
specifi ca� ons had to be met as well: The 
ZPMC crane required a travel length of 112 
meters which can support a velocity of up to 
2 m/s, accelera� on of up to 0.5 m/s2 and an 
addi� onal load of 35 pounds per meter, and 
last but not least they wanted a ‘turnkey 

system’. MIT was looking for a supplier 
to completely design and implement the 
project, from overseeing the demoli� on of 
the old system to the commissioning and 
installa� on of the new.

A� er viewing cable track op� ons in 
the market, MIT decided to work with 
Tsubaki KabelSchlepp. MIT was par� cularly 
impressed by the proposed design to make 
this cable carrier a fully exposed wheeled 
system that would ride on rails. At no 
point would it be possible for the top and 
bo� om sides of the cable track to touch 
each other. This would fully eliminate the 
track abrasion issue they had experienced. 
Also, because the wheels ride on a rail, 
and not on the side-band, the design 
eliminated the vibra� on concerns that had 
been expressed. Installa� on on the ZPMC 
Crane #23 of the terminal began in March 
of 2018 and was completed that same 
week. The team led by project manager 
Thorsten Serapinas, Manager Project 
Engineering at Tsubaki KabelSchlepp, 
implemented a turnkey system consis� ng 
of a cable carrier and guide channel, 
including a fl oa� ng drive arm and proper 
strain relief as well.

FLEXIBLE, ROBUST, EASY TO MAINTAIN
The selected carrier for this applica� on was 
the new TKHD90 that had been specifi cally 
designed and tested by Tsubaki KabelSchlepp 
for long travel crane applica� on and to be 
used in a roller supported chain (RSC) guide 
channel confi gura� on. The TKHD90 also 
features anodized aluminium cross bars to 
provide maximum strength and at the same 
� me reduce the poten� al for cable jacket 
abrasion. These bars can be easily opened 

ROLLER SUPPORTED CABLE 
CARRIER SYSTEM: EFFICIENT 
CONTAINER CRANE OPERATION 
David Smith, Director of Sales, KabelSchlepp Division, U.S. 
Tsubaki, Wisconsin, USA
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Top left: Installation photo of TKHD/RSC at Manzanillo International Terminal; Bottom left: Second installation photo of TKHD at Manzanillo 
International Terminal; Right: Testing of the RSC system to duplicate the actual travel and speed that a cable track system on a STS crane

from both the inside and outside radius of 
the track.

With the RSC, the upper track sec� on 
does not glide on the bo� om track or 
trough, since it runs on rollers. The fully 
exposed rollers are mounted on ball 
bearings at the side of the carrier and 
allow very long travel lengths requiring 
substan� ally less driving power. The tension 
and thrust is 90% less than a comparable 
gliding system. Since the wheels are fully 
exposed, there is also no concerns of them 
‘locking’ in posi� on. The rollers run on the 
guide rail and do not contact other rollers. 
Ball bearings and a polyurethane roller 
surface addi� onally contribute to quiet and 
smooth opera� on.

“We are fully sa� sfi ed with the new 
system and with the coopera� on with 
Tsubaki KabelSchlepp,” David Avice from 
MIT confi rms. “The well thought out design 
is mee� ng our expecta� ons.”
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Autonomous technology is poised 
to change the face of the maritime 
industry, and at many port gateways this 
transformation is already beginning to 
take place. Over the past several years, 
major port equipment manufacturers 
have focused their attention on developing 
autonomous systems to support the more 
efficient and cost-effective movement of 
goods in, out, and across the portside – 
from automated ship-to-shore (STS) and 
rail mounted gantry (RMG) cranes to self-
driving terminal tractors. Forward-thinking 
port operators have realized the compelling 
economic advantages that autonomy can 
deliver, and have sought to implement 
this equipment to achieve marked gains in 
efficiency, safety, and cost savings.

What these operators are finding is 
that wireless communications will be a 
critical component of enabling port-wide 
autonomy, particularly as autonomous 
systems become increasingly mobile and 

connectivity via wired fiber cable is no 
longer a serviceable option. The challenge 
is that autonomy, while no longer a novel 
concept, is still in its early phases of real-
world implementation, and a lack of 
deployment experience often causes both 
port operators and the manufacturers of 
port equipment to misjudge the wireless 
network requirements of autonomous 
applications. As a result, many fall back on 
what they already know – Wi-Fi – as their 
wireless infrastructure of choice; but the 
primary application is not connecting to 
Wi-Fi devices but providing broadband 
communications between both fixed and 
mobile equipment. Both Wi-Fi and LTE for 
that matter are designed to communicate 
to client devices so are sorely under-
equipped to support port-wide autonomy.  

To effectively run autonomous port 
systems requires a different size and scale 
of network. It demands careful assessment 
of each application to effectively address 

its wireless communication requirements, 
as well as understanding the complexities 
involved with migrating to autonomy in 
an environment well-known for its RF 
challenges.

This paper details why those capabilities 
are beyond Wi-Fi and LTE’s reach, and 
what operators really need in a wireless 
infrastructure to effectively enable 
autonomous operations port-wide.

AUTONOMOUS APPLICATION DEMANDS
The first step to determining the optimal 
wireless infrastructure for port autonomy 
is to look closely at the types of data 
required to support autonomous systems, 
and the unique challenges of delivering 
those different data streams across the 
port environment.

Whether remotely controlled or fully 
self-operational, all autonomous port 
systems will utilize some combination of 
three types of data streams. These include:

RETHINKING PORT-WIDE 
AUTONOMY
THE CASE FOR CAPABILITIES BEYOND WI-FI’S REACH
Chris Mason, Director of Business Development, EMEA, 
Rajant Corporation, Somerset, UK
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 REMOTE CONTROL DATA
 This telemetry data encompasses all the 
communications sent to the autonomous 
system to direct and guide its movements. 
Generally the data communicates simple 
commands (stop, turn, lift), resulting 
in a low-bandwidth stream requiring 
transmission rates in the kilobits per 
second (Kbps) range; but, importantly, 
delivery of this data is mission-critical. 
Autonomous applications are not delay 
tolerant, and even momentary drops 
in connectivity can quickly nullify the 
productivity benefits ports are aiming 
to achieve. For virtually any piece of 
autonomous equipment, if there is latency 
or a break in the data transmission to the 
system, it will emergency stop as a safety 
precaution. This stop can be triggered if the 
stream is broken for as little as a quarter of 
second, depending on the system.

 VIDEO
 Streaming video from cameras mounted 
on autonomous equipment enables 
remote awareness. Many manufacturers 
and port operators assume that to obtain 
HD-quality views from those streams, they 
need to significantly aggregate wireless 
network bandwidth to add capacity. But, 
actual implementations of autonomous 
equipment using video for remote 
awareness – across verticals including 
ports, mines, and oil and gas operations 
– have shown that in reality, a 1080p 

camera streaming full H.265 quality video 
requires a transmission rate of about 2 
megabits per second (Mbps). H.265 is 
the latest video standard and requires 
½ the bandwidth of H.264 for the same 
image quality. Most camera manufacturers 
are now releasing H.265 cameras, 

just make sure it encodes the video in 
hardware otherwise latency will increase.  
Reassessing the true bandwidth 
requirements of video streaming reveals 
that they are often overestimated, and 
with that understanding the port can focus 
on bandwidth optimization to effectively 
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scale video for remote awareness and 
surveillance port-wide.

 REMOTE LOCATION AND SENSOR DATA
 This telemetry data encompasses 
information from LIDAR, radar, and other 
sensors that enable autonomous systems 
to report their location and status to 
other autonomous equipment and to 

the command center. Again, although 
the data transmits in the Kbps range, the 
stream is mission-critical because it gives 
the autonomous system awareness of 
its positioning relative to the equipment, 
people, and other assets around it so that 
it may move safely around the port.

As you can see, all of this data lends 
itself in some way to mobility – enabling 

autonomous systems to traverse the port 
on their own, and sense their surroundings 
to do so safely. Network mobility is a critical 
requirement for any wireless solution to 
keep up.

Ports are also an extremely challenging 
environment for microwave RF 
communications, and increasingly mobile 
operations only complicate this matter. 
Autonomous systems are constantly 
moving past massive metal infrastructure 
and between tall stacks of metal containers, 
causing extreme RF reflection. Operators 
must consider how their wireless network 
will effectively utilize RF communications 
in an environment where they can easily 
break down.

AUTONOMOUS OPTIMIZATION: BEYOND 
WI-FI’S REACH
Due to the reasons above – the mission-
critical nature of remote autonomous 
telemetry data; the increasingly mobile 
nature of autonomous equipment; and 
the broadband connectivity requirements 
across the port – Wi-Fi is simply unable to 
support port-wide autonomy.

Whether configured in a point-to-
point (PTP) or point-to-multipoint (PtMP) 
topology, fundamentally in a Wi-Fi 
network, mobile clients can only connect 
to an access point and not to each other. 
This creates a number of issues that hinder 
the network’s ability to enable autonomy, 
because Wi-Fi is:

NOT MOBILE
 Wi-Fi was never designed to be a full 
mobility technology as the access points 
can’t move. Originally built for indoor and 
fixed settings, significant shortcomings are 
revealed when trying to repurpose Wi-Fi in 
dynamic, expansive outdoor environments. 
A number of augmentations, such as 
controllers, are required to ‘force’ it to 
cope with only limited mobility. Even 
then, operators still face higher latencies 
and service interruptions when there is 
a change in network characteristics or 
physical configuration. The controller is 
unable to proactively synchronize peer 
assignments with changing operational 
and network dynamics, limiting its ability 
to support and scale mobility beyond a 
relatively small number of client nodes.

BREAKS FOR HAND-OFF
 The other reason Wi-Fi is not truly mobile 
is that it employs a “Break-Before-Make” 
approach to connectivity, in which 
mobile clients must continually break 
and re-establish connectivity as they 
move between access points. A mobile 
client can only make one connection 
with an access point at a time, so when 
a new access point comes into range, the 
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client’s previous access point connection 
must be temporarily broken before 
the new connection can be formed. 
Therefore, the network periodically 
but regularly loses connectivity 
as part of its normal operations, 
interrupting data streams each time. 
The problem is exacerbated when trying 
to expand coverage over large areas like 
port gateways, and to mobile clients 
throughout that area. Pools can be made 
to combat the challenge, but roaming 
will still need to occur between pools. 
Ultimately, the network needs to break 
in order to move, and cannot maintain 
the continuous connectivity required 
to reliably deliver mission-critical 
autonomous application data.

 UNABLE TO COPE WITH ADVERSE NETWORK 
CONDITIONS
 Wi-Fi dedicates one frequency 
to infrastructure-to-mobile node 
communications, and one to infrastructure-
to-infrastructure node communications. 
Not only does this greatly limit total 
bandwidth availability, but the network 
also has no way to route around issues like 
multi-path interference, which is extremely 
common in port environments. This can 
reduce signal strength or cause the signal 
to drop out completely, again impacting 
mission-critical reliability and in turn, the 
ability of autonomous systems to perform 
their tasks without stoppage.

DIFFICULT TO SCALE
 The shortcomings of Wi-Fi culminate in 
an inability to effectively and efficiently 
scale the network beyond a relatively small 
number of nodes, and limit its usefulness 
to large ports that are looking to build out 
their autonomous operations over time.

WHY PORT AUTONOMY DEMANDS 
ALTERNATIVES
Autonomous systems are complex new 
technology; it stands to reason that their 
communications requirements outpace 
the capabilities of traditional network 
offerings. Ports need only to take a closer 
look at the fundamental design of cellular/
LTE, PTP, and PtMP networks to see why 
autonomy demands an alternative solution 
– and they are available.

Take for example Kinetic Mesh®, a 
private wireless network solution which 
uses a totally fresh approach to enable 
network mobility and in turn, autonomous 
operations.

The difference of Kinetic Mesh is that is 
essentially a fully mobile distributed switch, 
enabled by a combination of wireless 
BreadCrumb® nodes and InstaMesh® 
networking software. BreadCrumbs form 
a peer-to-peer network in which all nodes 

can be mobile and maintain multiple 
simultaneous connections, even while in 
motion. Each BreadCrumb is compact, 
lightweight, and ruggedized, making them 
easy to deploy directly onto autonomous 
equipment and vehicles. Every autonomous 
system, when equipped with a BreadCrumb 
node, becomes a port on the switch, with 
InstaMesh as the backplane. This gives the 
network the robust capabilities needed to 
effectively support port-wide autonomy, 
including:
• Full Mobility
  Every BreadCrumb node is equipped 

with the intelligence of InstaMesh, 
which enables the network to 
autonomously adapt to changes by 
establishing new links in real-time as 
nodes are added, moved, or removed. 
No manual intervention is needed 
because the network self-heals and 
self-optimizes automatically. The 
software enables complete network 
mobility, robust fault tolerance, 
and high throughput with minimal 
maintenance and administration. 
BreadCrumbs can be affixed directly 
onto autonomous vehicles and 
equipment to augment or create 
infrastructure ad hoc and provide 
ubiquitous mobile coverage port-
wide.

•	 	Mission-Critical	 Reliability	 with	
“Never-Break”	Connectivity

  The other mobility enabler for Kinetic 
Mesh is its unique “Make-Make-Make-
Never-Break” approach to connectivity. 
In-motion BreadCrumbs maintain their 
existing connections while forming new 
connections with approaching nodes as 
they come into range. No connections 
must be broken for new ones to be 
made, upholding mission-critical 
reliability and continuous data streams.

•	 	Multi-Channel	 to	Mitigate	Multi-Path	
Interference

  In addition to multi-radio redundancy, 
BreadCrumb nodes can also support 
up to four frequencies. InstaMesh 
leverages all available frequencies and 
links for all network functions, giving the 
network hundreds of potential paths 
to direct data. InstaMesh proactively 
scans nodes and takes corrective 
action the instant it encounters 
interference or an obstruction, 
redirecting traffic as needed so that 
communications continue unbroken. 
This is particularly beneficial in a 
port environment, as multiple radio 
interfaces operating in multiple channels 
are extremely effective in mitigating 
multi-path interference common in 
the port’s challenging RF environment, 
and will significantly enhance network 
performance and reliability.

•	 Easy	Management	and	Scalability
  A distributed switch is extremely logical 

and easy to manage; the network 
automatically establishes new links 
with new nodes as they are added. 
In fact, network resilience actually 
increases with scale, because additional 
nodes establish more pathways for the 
network to leverage. The switch also 
provides a mechanism to effectively 
utilize VLANs and to configure VLAN-
based quality of service (QoS) for 
administrative advantages.

CONCLUSION
In order to effectively enable autonomous 
systems, port operators and equipment 
manufacturers must rethink their 
applications and the wireless network 
options that can support them. They 
are not limited to retrofitting a mobility-
constrained technology in an environment 
that demands total movement.
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While recent political events including 
a potential Trade War prompted by the 
US President have focussed attention 
on customs and tariffs, a report [1] to 
the World Economic Forum concluded 
that, ‘there are far more significant 
impediments to trade than tariffs’. 

The report indicated that ‘reducing 
supply trade barriers could increase world 
GDP over six times more than removing 
all tariffs’. 

The report went on to say that, 
‘reducing supply trade barriers to trade 
could increase GDP globally by nearly 5% 
and increase trade by 15%’. 

Finally, it stated that ‘…improving 
border administration and transport 
and communication infra-structures 
…. even halfway to the world’s best 

practices, would increase global GDP by 
USD 2.6 trillion or 4.7%. For comparison, 
completely eliminating tariffs would only 
increase global GDP by USD 0.4 trillion 
(0.7%)’. 

A significant impediment to a more 
effective maritime transportation supply 
chain is the lack of relevant and up-to-date 
information for the effective planning and 
execution of all the activities involved in 
port calls. 

In spite of the huge advances with 
containerization and the physical 
infrastructures in terminals, the lack of 
standardization, digitization, accuracy, 
availability and transparency in relation 
to accurate times for arrival, departure, 
and other vital information related to the 
timing and progress of events in a port 

call, continues to cause the inefficient use 
of resources and expensive delays. 

Without accurate and timely Estimated 
Time of Arrival (ETA) and Estimated 
Time of Departure (ETD) and associated 
information about vessels, it is not 
possible to carry out effective planning of 
all a port call’s activities. 

This causes delays, underutilization 
of port resources, and the need 
for hinterland operators to allocate 
substantial time and resource buffers. 

This is obviously expensive, and in many 
cases, these unavoidable buffers can be 
detrimental to the optimal delivery of the 
goods (for example, fruits, vegetables, 
livestock and other perishables). 

While the internal IS and planning 
systems of each individual actor 
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involved may provide for some local 
optimization, without appropriate data 
sharing, it is impossible to achieve overall 
optimization. 

COORDINATION AND SYNCHRONIZATION
A port call often involves many significant 
actors and different service providers, 
sometimes 30 or more. 

To be effective they must collaborate.  
This happens through a substantial 

number of data exchanges, using all sorts 
of communication from advanced digital 
systems to SMS and phone. 

Often, the shared data are non-
standardised and out of date, and key 
actors are sometimes left out of the loop. 

As a result, there is no common 
understanding of the situation, of 
progress, or of potential delays. 

The Port Collaborative Decision Making 
(PortCDM) concept [2], part of the Sea 
Traffic Management (STM) Validation 
Project - a $49 million partly EU funded 
initative aimed at providing digital means 
for safer, efficient, and environmentally 
sustainable sea transports, is currently in 
its validation phase [3].

The main objective of PortCDM is to 
enhance coordination among port call 
actors such as ship agents, pilotage 
companies, port control, terminals, 
towage companies etc. By sharing their 
intentions and completions, both planned 
and actual, all contribute to a shared 
situational awareness and optimization 
of the port call.

It seeks to enable collaboration in the 
planning and subsequent execution of all 
the key activities by the diverse actors 

involved in a port call. 
This includes data sharing, using the 

standardised exchange of key data in 
the form of timestamps, and messages 
indicating when events are planned or 
completed. 

These standardized messages are 
updated and made available as and when 
there are significant changes that may 
affect other actors in the supply chain.

Within the STM Validation project, a 
translator, using the voyage information 
service (VIS) was demonstrated to 
facilitate the translation between the 
port call message format (S-211) and the 
route exchange format (RTZ).

PortCDM defines two levels of 
collaboration. The lower level identifies 
the coordination of activities to avoid  
major clashes in the activities of different 
actors and the more ambitions higher 
level of collaboration identified as 
synchronization.

This is where events occur seamlessly, 
just in time, and with little or no idle time 
for any of the actors involved. 

Currently, port calls rely more on loose 
and often ad-hoc collaboration rather 
than on synchronization. 

The biggest improvements in efficiency 
and effectiveness in ports happen when 
it is possible to synchronize all the major 
events in a port call, significantly reducing 
idle time.

A prerequisite for effective 
synchronization is an accurate and 
reliable exchange of information. 

This can be achieved using the Port Call 
Message format (PCMF) based on the 
international S-211 standard. 

IMPLEMENTATIONS
The STM Validation Project is now 
demonstrating its key principles in large-
scale test beds in both the Nordic region 
and in the Mediterranean, encompassing 
around 300 vessels, 13 ports and five 
shore-based service centres as well as 
using the European Maritime Simulator 
Network. 

STM messaging relies upon two message 
formats; the RTZ according to IEC 61174 
Ed4, to be supplemented by IEC standard 
S-421, and the PCMF S-211 maintained 
by the International Association of Aids 
to Navigation and Lighthouse Authorities 
(IALA). 

Both are fundamental elements in the 
standardised exchange of data (routes and 
time stamps) that lie at the heart of the 
STM concept. 

Rotterdam is the largest container port 
in Europe, and on April 12, 2018, it started 
using STM arrival times to optimise port 
calls. 

In the STM Validation Project up to 300 
ships are planned to share their voyage 
plan schedules electronically, directly from 
their ECDIS/navigation system, with the 
participating port as well as with Port of 
Rotterdam. 

Another success story is the Port 
of Stavanger, where different service 
providers are engaged for the first time 
in sharing data to enhance their planning 
capabilities. 

In the Port of Limassol, where PortCDM 
promotes the port as a transshipment hub 
through connectivity with neighbouring 
ports, the ongoing validations are also 
giving promising results. 

Figure 1: Maturity levels for Ports regarding capabilities for synchronization based on exchange of PCFM messages [4]
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The latter three cases are enabled by 
the use of automatic connectors to the 
existing IS infrastructure used by the port’s 
actors complemented with capabilities to 
manually provide timestamps. 

In order to support the process of 
international harmonization and thereby 
secure long-term support for both users 
and providers, there is a need for a global 
governance structure for PortCDM. 

For this purpose the international 
PortCDM Council has been established 
and comprises members of maritime 
associations, maritime authorities, and 
port authorities for the purpose of global 
governance of the PortCDM concept as 
well as providing recommendations for 
regional and local implementations.  

LEVELS OF PORT DIGITIZATION
A port’s ability to use the PCMF is a guide 
to classifying its digitization maturity level. 

It is a useful way of assessing the extent 
to which a particular port can support 
collaboration. 

There are seven maturity levels of port 
digitization (Figure 1):

 As maturity levels advance, it 
indicates an increasing use of the PCMF 
standard to support both internal (local/
organizational) and external (global/inter-
organizational) port collaboration. 

As a port ascends maturity levels, it 
becomes possible to expand planning 
horizons and to enable each actor to inform 
downstream actors about progress and 
possible disruptions using the standardized 
format for the exchange of relevant 
information about port call activities [5]. 

CONCLUSION
The results of the STM Validation project in 
general and the PortCDM implementations 
in particular, provide strong business cases 
for adopting unified port communication 
using the PCMF. 

There seems no doubt that:
• Vessels want a common data exchange 

format so as to communicate with all 
relevant actors involved in a port call as 
required

• Shipping companies and fleet operating 
centres will benefit from enhanced 
data connectivity and message 
standardisation that enables them to 
better follow the progress of vessels, 
prior to and during a port call

• Port call actors will mutually benefit 
from sharing relevant information with 
other relevant actors

• Ports will enhance their coordination 
ability by using standardized data 
exchange with other ports in regarding 
ships that are steaming between them.

• Hinterland actors need to be included in 
the PortCDM data-sharing domain in order 

to enable efficient hinterland movements 
of goods in and out of the port.

If improvements in data sharing as 
described under the PortCDM concept 
are followed, and the ports involved move 
progressively up the digitization maturity 
scale towards synchronization of the port 

operations, then and a far more efficient 
and effective maritime transportation 
supply chain will ensue. This, in turn, 
will have a significant economic impact 
at all levels by addressing some of the 
issues raised at the 2013 World Economic 
Forum. 
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MEGA-SHIP READY

“Over many decades, major container ports have 
endeavoured to achieve higher levels of productivity to 
meet climbing levels of demand. This has been achieved 
by introducing automation technologies, applying 
advanced operating systems with decision-making 
algorithms, improving land capacities and deploying 
advanced handling equipment.”

Dr Byung Kwon Lee of the National University of Singapore, page 88



Global shipping liners such as APM-Maersk 
and MSC are currently operating 30 and 20 
megaships of more than 18,000 TEUs in 
capacity, respectively, as of July 2018. 

When such vessels are in abundance, it 
results in a limited number of ports visited, 
slow-streaming, port accessibility and peak 
impacts on operating practices. 

From the perspective of port operators, 
the appearance of more and larger 
megaships is an ever-challengeable 
element for productivity.

PORT INFRASTRUCTURAL PRODUCTIVITY
Over many decades, major container ports 
have endeavored to achieve higher levels 
of productivity to meet climbing levels of 
demand.

This has been achieved by introducing 
automation technologies, applying 
advanced operating systems with 
decision-making algorithms, improving 
land capacities and deploying advanced 
handling equipment.

Equipment manufacturers and TOS 
(terminal operating system) providers are 
also designing technologies and advanced 
systems for automated container ports’ 
operations in dual/triple hoisting, tandem/
twin lift, remote controlling, and so forth. 

Customized decision-making strategies 
are also directly impacting port productivity 
through berth scheduling, quay crane 
scheduling, and vehicle dispatching. 

Even though these technologies 
contribute greatly to port productivity, 
they depend upon specific infrastructure 
conditions.

Port operators usually invest more in 
hardware and software than in the design 
practices of infrastructures, but due to the 
marginal effect being indirect, it is often 
overlooked as a way of improving port 
productivity. 

WHARF DESIGN DISADVANTAGES
The wharf is the most important sub-
system of a container port as faces the 

vessels and provides the handling service. 
Most ports use linear wharf types, but 

quite a number of ports use irregular 
indented shapes. 

Indented wharfs can improve the 
efficiency of handling services at the 
wharf side, but traffic flows could worsen 
due to the less efficient allocation of 
container storages at the yard. 

This can result in ports with indented 
wharfs experiencing traffic congestion in 
order to support the handling services 
conducted by higher numbers of quay 
cranes. 

DESIGN TRADE-OFF FOR STORAGE 
The required amount of storage space 
is dependent on the port or terminal’s 
storage space policies/strategies. 

The storage space design aims to 
determine the number of aisles at the 
yard, the number of lanes of an aisle in 
between container blocks, the size of each 
block, and the locations of specialized 

PORT READINESS FOR 
MEGASHIPS 
Dr. Byung Kwon Lee, Senior Research Fellow at Centre of Excellence of Modelling & Simulation 
for Next Generation Ports, National University of Singapore, Singapore
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containers (e.g. those classified as 
dangerous or reefer) under storage space 
requirements. 

A randomized storage policy can lead 
to the lowest space requirement, but 
a liner-dedicated storage policy might 
create inefficient space management.

When designing the layout structure, 
port operators apply conventional 
operation practices regardless of the 
amount of storage space. 

Many Korean and Japanese ports use 
24 – 30 lengths (in TEU) and 4 – 6 width 
of container blocks. Several automated 
container ports in Europe use 35 – 50 
lengths and 5 – 8 width blocks laid out 
perpendicular to the wharf. Storage 
capacity can conflict with the handling 
efficiency of a port, but a higher number 
of aisles can improve traffic flows and 
achieve the space outlined by a policy. 

However, fewer aisles can increase the 
storage space capacity by controlling the 
trade-off between the handling efficiency 
of yard cranes and the traffic smoothness 
of vehicles.

Under the parallel yard layout, for 
example, an increase in the width 
of container blocks decreases the 
expected number of blocks, and lower 
stacking heights create higher handling 
efficiencies for yard cranes due to less 
reshuffling, but a fewer number of aisles 
negatively effects traffic flows and leads 
to a decrease in productivity.

A higher number of aisles would also 
contribute positively to traffic flows but 
increase the block height. 

However, operational practices have 

shown that increasing block heights 
amplifies reshuffling, which leads to 
handling inefficiencies in yard cranes.

HANDLING EQUIPMENT COMPOSITES
Container handling requires collaboration 
between a composite of different 
handling equipment (e.g. quay cranes, 
yard cranes and vehicles). 

When implementing a set of handling 
equipment, the marginal effect of an 
equipment unit on productivity should 
be monitored, with marginal effects 
addressed by contributions from highly 
collaborative equipment units. 

Marginal effects vary according to 
the adopted technologies and/or the 
operating practices. Port operators 
might choose an equipment unit such 
as quay cranes, which have a higher 
marginal effect than both vehicles and 
yard cranes but more of a financial cost, 
as they provide better discharging and 
loading. 

Factors to consider are: 
• Advanced handling equipment can 

reduce the cycle time e.g. twin lifts can 
provide quicker container handling

• Shuttle carriers or automated lift 
vehicles have higher marginal effects 
than trucks because of the handshake 
elimination

• Dual cycle operation can contribute 
to an increase of marginal effects 
without the need to invest in advanced 
equipment technologies

• If a number of yard cranes are installed 
for only one block, the marginal effect 
could be low.
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The influence of wave drift forces coefficients 
in the assessment of navigable areas of ports 
and harbours exposed to high waves.

Nowadays, operators and terminals 
want to increase operational limits and 
for that reason wave limits are increasing 
to significant wave heights over three 
and four meters in exposed approach 
channels, which increases the difficulty of 
the manoeuvres and therefore the design 
requirements of the navigable areas both 
in vertical and horizontal dimensions.

The assessment is based on simultaneous 
consideration of the vertical and horizontal 
requirements. Therefore, determining the 
appropriate wave drift forces coefficients 
at a specific depth is required, as wave drift 
forces vary with the UKC.

The numerical model AQWA is used to 
assess and obtain the wave drift forces 
of the vessels at different water depths. 
Results derived from the numerical model 

AQWA have been compared with model 
tests results for validation purposes 
(KVLCC2 deep water results from CEHIPAR), 
and therefore assess the applicability of 
the numerical model AQWA to obtain the 
wave drift forces to be used as input in the 
manoeuvring models.

The drift forces obtained from the 
numerical model are later converted to 
the wave drift coefficients required as 
input in the manoeuvring models of vessel 
to be used, either fast-time models or real-
time simulators.

WAVE DRIFT FORCES DETERMINATION
The determination of the wave drift forces 
produced over a vessel can be assessed both 
from numerical models and physical models. 

These wave drift forces, obtained as 
transfer functions, derive the mean wave 
drift forces coefficients required as input 
for manoeuvring models.

The numerical model AQWA from 
ANSYS has been used to assess and obtain 
the wave drift forces of the vessels. For the 
purpose of the paper, the KVLCC2 model 
has been used in loaded condition at zero 
speed.

In order to evaluate the influence 
of wave drift coefficients over vessels 
maneuverability and over the design of 
navigable areas and ports, several water 
depths have been considered. 

Therefore, it is possible to evaluate 
the importance of selecting the most 
appropriate wave force coefficients for 
maneuvering models. 1.5, 2.0 and 5.0 
water depth to draught ratios have been 
considered for this assessment.

VALIDATION OF WAVE DRIFT FORCES
In order to validate the results of 
the numerical model they have been 
compared with the results presented by 

WAVE DRIFT FORCE 
COEFFICIENTS
PORTS AND HARBOURS EXPOSED TO  
HIGH WAVES
Raul Redondo, Raul Atienza, Juan Carlos Carmona, 
Siport21, Madrid, Spain
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CEHIPAR within the SHOPERA framework, 
in which the wave drift forces transfer 
functions for the KVLCC2 at deep water 
were assessed (400 metre depth).

By comparing the wave forces transfer 
functions obtained from ANSYS AQWA 
and the results of the CEHIPAR physical 
model it can be seen that results show an 
adequate agreement, as tendencies and 
the order of magnitude of the forces and 
moments are the same.

The main difference occurs at high 
frequencies, where wave force values 
obtained in AQWA are in between the 
results of the physical model. 

For yaw moment the difference is 
slightly higher as tendencies start to differ 
more. 

Nevertheless, physical model requires 
the special system to maintain vessel 
heading, and small variations of the 
heading of the vessel slightly modify the 
results. 

Furthermore, uncertainties in this kind 
of model tests usually are higher for high 
frequencies.

With these results it can be stated that 
the numerical model AQWA is calibrated 
by the physical model results of the 
CEHIPAR. 

Therefore, the usage of AQWA to obtain 
wave drift forces is adequate.

Validation of wave drift forces in shallow 
waters has not been done yet. 

Nevertheless, preliminary reviews of the 
SHOPERA reports, where information on 
wave drift forces for the KVLCC at shallow 
waters is shown, seems to have similar 
trends with numerical model results.

DERIVING MEAN WAVE DRIFT FORCES
Mean wave drift forces are obtained 
by integrating the forces by the wave 
spectrum. Wave spectra filters the transfer 
functions leading to smoother curves.

The following image shows the 
comparison of the mean wave drift forces 
derived from both numerical and physical 
models for two different wave peak 
periods (8 seconds and 12 s). Results are 
per one meter of wave height.

As seen in the above figures, the 
comparison of mean wave drift forces 
from AQWA numerical model and CEHIPAR 
physical model assessment shows very 
good results. The filter properties of the 
wave spectra reduce the differences of the 
transfer functions, leading to ensure that 
the numerical model AQWA is adequate to 
derive mean wave forces coefficients for 
manoeuvring models.

Even though there is difference in the 
peak of the forces, which could be mainly 
due to the differences presented at high 
frequencies, the results are considered 
adequate.

Evaluation of mean wave drift forces
Prior to assessing the effects of 

different wave drift forces coefficients 
in manoeuvring models, an assessment 
based only on the mean wave forces 
curves is done. 

This assessment is done by comparing 
wave forces and moments at different 
wave periods and different water depths.

Wave drift forces and moments vary 
significantly with the wave period, leading 
to the importance of having the wave 
forces coefficients for the adequate wave 
peak periods in every case. 

It also increases the importance 
of assessing manoeuvring studies 
considering the adequate wave periods, as 
well as taking into account the frequency 
of presentation of those periods in the 
area.

The influence of the water depth in the 
wave mean drift forces and moments is 
highly important. 

For the assessed case forces increase on 
an average of 30% for water depths of 1.5 
compared to 2.0, meanwhile if compared 
to deep waters (h/T = 5.0) the result is an 
extra 70% force.

This is important in areas were high 
swells are present up to some 4/5 meters 
the resulting wave sway drift force can 
vary between 330 tonnes for h/T = 5 to 
575 tonnes for h/T = 1.5.

MEAN WAVE DRIFT FORCES
In this section the effects of considering 
different wave drift coefficients in the 
manoeuvrability of vessels in shallow 
areas is assessed. 

Several manoeuvres, with an autopilot 
fast time manoeuvring model (SHIPMA), 
were performed in order to assess vessel 
requirements to keep vessel course under 
control, as well as to determine the 
resources required.

A total of 216 manoeuvres were 

Figure 1: Mean transverse force and yaw moment
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performed combining different conditions 
in order to determine the differences in 
the limits due to the usage of different 
wave coefficients with respect to different 
ratios h/T. 

The following figure shows the table 
with the results obtained in each of the 
manoeuvres.

The above image indicates the 
manoeuvres that resulted feasible (vessel 
was able to follow the desired track 
maintaining the course and the deviation 
from the track at acceptable levels), in 
green, and the manoeuvres where the 
vessel was incapable of overcoming the 
external wave forces, in red.

As it was expected, as the ratio h/T of the 
wave coefficients decreases the feasibility 
of the manoeuvres decreases too, as wave 
forces and moments are higher. 

In those cases, were h/T ratios are 
reduced, the only way in which the vessel 
was capable to follow the predefined 
track was by increasing the engine rates, 
which directly increases rudder forces and 
therefore vessel controllability.

As an example, if wave coefficients of 
h/T = 2.0 are considered, the limiting wave 
for a maximum engine rate of 45% is 4 
metres, meanwhile when considering the 
coefficients for h/T = 1.5, which would be 
the actual depth at the fairway, that limit 
would be 3.0 metres, therefore not using 
the appropriate coefficients in this case 
could lead to optimistic results, which 
could lead to safety faults and risks in 
the operation. On the other way, if wave 
coefficients for h/T=1.5 are considered 
when actual ratio at the fairway is h/T = 
2.0, the result will be very conservative, 
affecting the operability of the port.

These test manoeuvres were only 
focussed on the effect of wave coefficients, 
therefore no wind nor current were 
considered. When considering all factors 
together, limits might get reduced.

When designing a harbour area or 

approach channel in areas exposed to 
high swell waves, in order to reduce the 
downtown of the harbour or terminal, 
these parameters are critical. 

Increasing engine rates and vessel 
speed to overcome the conditions also 
affect the design of the inner basins and 
stopping areas, which usually implies 
larger breakwater and basins, with an 
associated cost increase.

CONCLUSIONS
The results presented in this paper show 
how numerical model AQWA can be used 
to obtain the wave drift forces that can 
later be used in manoeuvring models. 

It has been verified that the results in 
deep waters are in good agreement with 
the results of physical models.

Shallow water wave drift forces 
comparison and verification has not been 
assessed yet. This item is still pending to 
be assessed and verified to confirm the 
complete usefulness of AQWA to derive 
wave forces at shallow water. 

Different scenarios should also be 
investigated further in detail, like for 
instance the influence of different 
theoretical and real wave spectra, as well 
as the modification of wave drift forces 
with vessel speed.

The influence of wave period and water 
depth is highly relevant. The manoeuvring 
assessment has shown and verified this 
behavior, confirming the importance of 
elaborating design port studies using 
the appropriate wave forces coefficients 
(peak periods and water depth to draught 
ratios).

If the wave coefficients considered 
in the studies are not adequate, results 
could lead either to optimistic results, 
which could lead to safety faults and risks 
in the operation, or conservative results, 
affecting the operability of the port.

In this direction, it is very important 
to think about creating matrix models of 

wave coefficients for the fast time and 
real time manoeuvre simulators so that 
wave period, wave direction, UKC and 
vessel speed are considered altogether in 
determining wave forces.
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ENVIRONMENT & 
SUSTAINABILITY

“As a part of our commitment to sustainability, we’ve 
implemented ‘Our World, Our Future’, a global programme 
launched by the DP World network to bring sustainability 
into every aspect of our work. In 2018, we launched two 
new pillars building on our commitments and using the UN 
Sustainable Development Goals as our framework to find 
innovative solutions to issues threatening the sustainability 
of our port operations and logistics solutions.” 

Alistair Williamson of DP World Europe & Russia, Page 94



Energy quite literally makes the world go 
round, and without it, there wouldn’t be 
much we as humans and consumers could 
make or do.

Global logistics plays an important and 
integral role in the world of energy, both 
in terms of its transport and use, as this 
industry's consumers have an insatiable 
appetite for energy.

On average, the 17 million containers 
around the world each require 160kWh 
of electricity. This vast amount of energy 
required to fuel our sector, combined with our 
growing economic and social responsibility to 
curtail carbon emissions in light of a climate 
breakdown, mean that we need to think of 
novel ways to thoroughly improve the energy 
efficiency of our operations.

The adoption of alternative energy 
sources, such as biofuel facilities and solar 
panels, also has to be discussed. Our industry 
needs to move forward together towards 
a greener future, and at DP World Europe, 
we are pushing ahead with innovation in this 
space, especially at our facility in Constanta, 
Romania.

Our Constanta terminal is acknowledged 
as one of the Black Sea’s premier container 

terminals, serving the Romanian domestic 
market and with the potential to serve 
a wider hinterland spreading into parts 
of central Europe, together with feeder 
connections to the Ukraine, Russia, Bulgaria, 
Georgia and Moldova. 

DP World Constanta offers importers and 
exporters in Central Europe quicker access to 
the Far East market than movement via the 
traditional routing over North Continental 
ports.

DP World Constanta signed the concession 
agreement with the port of Constanta in 
2003 and commenced operations in April 
2004.  

From inception we have been repeatedly 
awarded as the best port operator in 
Constanta by the Port Authority and 
Chamber of Commerce in Constanta. 

GREENER AND LEANER OPERATIONS 
As a part of our commitment to sustainablity, 
we’ve implemented ‘Our World, Our Future’, 
a global programme launched by the DP 
World network to bring sustainability into 
every aspect of our work. 

In 2018, we launched two new pillars 
building on our commitments and using the 

UN Sustainable Development Goals (SDGs) 
as our framework to find innovative solutions 
to issues threatening the sustainability of 
our port operations and logistics solutions.

Moreover, an additional challenge for 
ports is to reduce their operating costs and 
their CO2 footprint in accordance with the 
recent International Maritime Organisation 
(IMO) decision to reduce CO2 emissions by 
50% by 2050. 

Also, from an economic standpoint, the 
cost of petroleum products is fairly high, 
even without accounting for the negative 
externalities of using them. 

CLEAN INITIATIVES 
Meeting these objectives requires new and 
innovative approaches, from downsizing 
primary energy sources, to the electrification 
of port operations. 

Maritime transport is often pointed 
out as a highly energy efficient mode of 
transportation, but incentives for further 
improvements are constantly adopted by 
the industry due to the social and economic 
imperatives to become greener and leaner.

Climate change has recently received 
more attention in the shipping sector. 

ENACTING ENERGY 
RECOVERY IN GLOBAL LOGISTICS 
Alistair Williamson, European Regional Engineering Manager
DP World Europe & Russia, London, UK
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This is mainly due to a growing demand for 
reduced global emissions and the fact that 
shipping is one of the fastest growing sectors 
in terms of greenhouse gas (GHG) emissions. 

In parallel, ports have started to introduce 
programmes and policies to address these 
emissions head-on. 

Energy efficiency measures are important 
to implement in order to decrease fuel use, 
but significant reduction in GHG emissions 
can be achieved only by the replacement of 
fossil fuels with renewable fuels. 

On a practical level throughout our 
ports, we are implementing a huge range 
of sustainability initiatives, from solar street 
lighting in Sokhna, warehouse roof solar 
projects in Dubai, to on-site renewables at 
our Terminal in Belgium. 

Where possible, in an attempt to lower 
emissions and mitigate air pollution, we are 
electrifying port yards. 

DP World Yarimca in Turkey, for instance, 
was built with use of electrified rubber-tyred 
gantry cranes (e-RTGs) in mind. 

However, DP World Constanta’s unique 
circumstances meant this was not possible, 
and a new, innovative approach was needed 
to meet our sustainability commitments.

ENERGY RECOVERY IN CONSTANTA
RTG cranes are mobile equipment that load 
and unload containers onto trucks in a sea 
port terminal. 

Conventional RTG cranes are driven by 
electric motors powered by large on-board 
diesel generation sets. 

There are approximately 8,000 RTG 
cranes operating at seaports around the 
world, which contribute significantly 
to a port’s overall emissions and, as a 
consequence of this, have become a testing 
ground for new hybrid technologies. 

Compared to other energy storage 
technologies used on RTG cranes such as 
conventional batteries and ultracapacitors, 
flywheels do not require routine 
replacement and therefore offer a predicted 
lower repair and maintenance OPEX cost, 
higher tolerance for rapid cycling, and 
freedom from aging and environmental 
limitations.

Similar to the regenerative braking 
pioneered in Formula 1 and now 
commonplace amongst modern cars, the 
flywheel energy-storage system, as used in 
RTG cranes, consists of a heavy rotor — the 
flywheel — and an electric motor that also 
serves as a generator. 

The motor, via naturally occurring 
regenerative energy, spins the flywheel up 
to its operating speed and so stores kinetic 
energy. 

Conversely, the flywheel can transfer 
rotational energy to the motor/generator, 
which then transforms it back into electrical 
energy. 

Wasted regenerative energy from 
container movements can be recycled and 
then reused in other ancillary operations. 

Energy can be recovered when a crane 
motor brakes, either by exporting via 
an active front end or storing energy 
on crane for reuse when lifting the next 
container.

When a container is lowered, the hoisting 
motor is not performing any work. 

In fact, the lowering motion is being 
driven by the weight of the spreader and 
container. 

The movement, therefore, has the 
potential to produce electricity (analogous 
to a generator). 

In a conventional RTG, there is currently 
no way to gainfully use this generated 
electricity. 

Therefore, the electricity is fed to large 
resistor banks, converted to heat, and 
eventually dissipated via direct contact with 
air.

Studies performed by the Georgia Port 
Authority on their ship-to-shore (STS) 
cranes showed that, on average, the cranes 
generate electricity for 18 minutes during 
every hour of operation. 

The potential for regeneration is 
expected to be similar for RTG cranes. 

Moreover, the need for maximum power 
on an RTG’s diesel engine exists for only 4% 
of operating time, which implies that if the 
peak power demand can be reduced, the 
diesel engine can be downsized.

CRESS’S system can be connected at any 
convenient point of the DC bus of the crane 
and AC connection is also possible. 

The energy store controller is able to 
recover energy which would otherwise be 
wasted and intelligently decide when to 
take in energy from the primary source at 
a low rate and giving out energy at a high 
rate, acting as a power multiplier. 

As previously mentioned, the Flywheel 
technology is being used elsewhere and has 
been around many years in different guises, 
even previously used on RTG. 

The unique advantage that the flywheel 
from CRESS has it that it is a bespoke 
design for the arduous and testing 
conditions port equipment operate in and 
can be retrofitted to any brand of crane or 
electrical drive system. 

ABOVE AND BEYOND 
In an effort to continue the excellent work 
our network is doing in this area, DP World 
Europe will collaborate with a leading UK 
university to investigate the benefits of using 
similar technology on straddle carriers, as 
well as supporting the manufacturer with an 
opportunity to live test, should the results of 
the research prove positive.  

Following on from the same theme of 
delivering energy saving to port equipment, 
DP World Constanta has several additional 
routes underway, such as working 
alongside a local developer of electric 
trains to develop the same technology to 
fit their internal container moving vehicles 
and installing a SCADA-based network 
of electronic water meters and electrical 
meters around the port.

Our facility in Constanta is at the heart 
of our network-wide initiatives to create 
greener and leaner port and logistics 
operations. 

Reducing the energy intensity of our day-
to-day operations is of vital importance to 
us as a business, and to our entire sector. 

Without utilising emerging technologies 
and increasing the rate of adoption, we will 
fail to secure the sustainable future of our 
industry and, perhaps, the planet. 

If that doesn’t get you contemplating 
energy recovery on RTGs, I don’t know 
what will. 
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The project PortForward is an investment 
of nearly $6 million by the European 
Union’s Horizon 2020 Research and 
Innovation Programme to make the port 
of the future smarter, greener and more 
interconnected. 

After formally commencing on July 
1, 2018 for 42 months, the project is a 
response to the call made by the European 
Commission in 2015, which invited 
“modernization” for European trade hubs 
[1]. 

The project consortium is using 
a combination of optimisation, 
decision support, and information and 
communications technology (ICT) and  
internet of things (IoT) solutions to reduce 
environmental impacts of port operations 
while improving cost- and service-oriented 
key performance indicators (KPIs) and the 
facilitation of information flows between 
ports and port communities. 

Members of the PortForward consortium 

include partners and stakeholders from 
seven European countries including: 
Germany (Fraunhofer IFF, Ubimax, and 
port of Magdeburg), UK (Brunel University 
London), Spain (Leitat, Acciona, and ports 
of Vigo and Balears (Palma, Alcúdia, Maó, 
Eivissa, and La Savina)), Italy (MAR.TE and 
ports of Livorno, Naples, and Salerno), 
Norway (port of Kristiansand), Belgium 
(IMEC), and Greece (Core Innovation). 

The PortForward project will address 
the following challenges and needs:
• Lack of efficiency in operations with 

heterogeneous freights (roll-on/roll-off 
cargo, containers), such as inefficient 
land use, berth scheduling and quay 
crane allocation, quay crane scheduling 
and bay sequencing, yard configuration 
and stacking policies, and lack of 
monitoring of the depth of access 
channels and quays, which varies due 
to silting 

• Need for real time monitoring of freight 

flows with end-to-end track-and-trace 
solutions in order to optimize port 
activities

• Need for remote monitoring and 
management of important port 
operations, such as maintenance 
scheduling, cargo and passenger traffic, 
especially for short sea shipping cases

• Interconnection with hinterland 
transportation with special focus on 
inland waterways

• Interface with the surrounding urban 
environment

• Experience sharing and transferability 
to other intermodal transport hubs

• Environmental impact reduction 
through the use of green technologies 
and energy solutions saving

THE PROJECT APPROACH
To meet the aforementioned challenges, 
PortForward proposes a holistic approach 
to develop new, and exploit existing 

PORTFORWARD
TOWARDS A GREEN AND 
SUSTAINABLE ECOSYSTEM FOR THE 
EU PORT OF THE FUTURE
Afshin Mansouri, Stefanos Kokkorikos, PortForward 
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technologies (Figure 1) that will support 
transition to a smarter, greener and more 
sustainable port ecosystem, which will 
include the following features:
• The introduction of an IoT concept for 

port assets (infrastructure, vehicles, 
cargo, people and processes)

• Sensor deployment using equipment 
such as cameras and multi-modal 
tracking devices.

• Interconnection into one seamless, 
versatile and secure IoT network

• Remote management and intelligent 
maintenance tool

• Virtual Port tool embedded in the 
PortForward Dashboard providing 
centralized control and alternative 
visualisations

• Novel smart logistics platform with a 
decision support system (DSS)

• Environmental and energy monitoring/
optimization system using the novel 
concept of Green Scheduling (GS)

• Augmented reality (AR) for pilot 
assistance and remote assistance to 
workers/operators

• Information exchange layer with other 
stakeholders, such as city services

• The socio-economic analysis of the port 
interface with its surrounding area and 
the port city, as well as the rest of the 
logistics value chain.

PROJECT OBJECTIVES
The specific objectives of the PortForward 
project can be summarized under the 
following 10 items:

• 1: To develop a novel smart 
logistics platform for ports that will 
improve cargo real time traceability, 
positioning precision, and stowage 
plan optimization for both Ro-Ro and 
container traffic, in order to increase 
revenues from cargo handling through 
the improvement of related operational 
indicators such as waiting and service 
times, and tonnes of cargo handled 
per ship-hours in port. Moreover, the 
tool will facilitate the interconnection 
of the port operations with hinterland 
transport modes, including short 
sea shipping operations and inland 
waterways. 

• 2: To develop a remote management 
and maintenance platform for ports 
that provides seamless access and 
insight into port KPIs and alerts, by 
integrating novel monitoring and 
communication technologies with 
already existing port management 
subsystems, using innovative virtual 
reality (VR) visualization of processes, 
objects and parameters. The platform 
will constitute a DSS that will help 
increase the sustainability of the 
management and maintenance 
strategies implemented at the port 
by visualizing interrelations and non-
linear dependencies between objects, 
processes and parameters. 

• 3: To develop an IoT middleware that 
facilitates the deployment, discovery 
and management and unifies the 
interaction with (i) heterogeneous 

connected sensors/actuators, (ii) 
tracking devices and (iii) connected 
workers, thereby making use of both 
short, medium and long range wireless 
connectivity and leveraging on open 
IoT standards such as LWM2M/IPSO.

• 4: To develop a novel green yard 
scheduler (GYS) for container terminals 
as a core component of the DSS by 
considering energy consumption and 
fuel emissions by trucks, ships, cranes, 
etc. as explicit objectives besides 
service and cost-oriented KPIs. This 
will be achieved through (i) developing 
a new multi-objective mathematical 
model of yard operations incorporating 
cost- and service-oriented KPIs as well 
as sustainability-oriented measures; 
(ii) developing a fast and scalable GYS 
module for PortForward DSS; and (iii) 
evaluating the impact of the GYS on 
sustainability of port operations using 
life cycle assessment (LCA) and life 
cycle costing (LCC) methodologies in 
comparison with the current practice. 

• 5: To develop AR solutions to support 
fast maintenance, remote decision 
making, and safe navigation of vessels 
within the port. This requires (i) the 
development of a remote assistance 
(RA) tool for on-site maintenance 
of critical infrastructure and fast 
problem solving to enable port workers 
inspect incidents with support from 
important decisive stakeholders and 
identify fast solutions and actions; 
(ii) the development of an AR-based 

Figure 1: PortForward technologies 
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pilot-assistance system that support 
vessels’ manoeuvring, when entering/
leaving the harbour and berthing, in 
a secure and safe way. With this tool 
ship captains will get access to visual 
data, such as traffic and bathymetry 
measurements within the port even 
when visibility is low or weather 
conditions are critical. 

• 6: To develop and demonstrate a 
Virtual Port Tool for VR- and AR-based 
visualization of port operations and 
process status. The tool will visualise 
the port related data assessed by the 
PortForward DSS and Dashboard. Virtual 
objects of the tool will also be used in 
other PortForward applications like the 
AR-based maintenance assistance tool. 

• 7: To trigger stakeholder engagement 
for the whole port-related supply chain 
including actors, for instance port 
authorities, terminal operators, shipping 
companies, customs, security forces, and 
city authorities for issues regarding the 
environmental footprint of the port to 
the port city, the interoperability of the 
PortForward solutions, the intermodality 
with the rest of the logistics value chain 
and transferability to other types of 
terminals (rail, freight, air, etc.). 

• 8: To study the socioeconomic effect of 
the port emissions to the surrounding 
area and the impact to the port city 
logistics and transport operations, 
including the hinterland transport 
network, short sea shipping, and inland 
waterways.

• 9: To develop the PortForward 

Dashboard to integrate all separate 
PortForward tools and provide real time 
monitoring to the port operators. The 
Dashboard will be complementary as 
a visualization option, with the Virtual 
Port module. 

• 10: To validate the PortForward solution 
in five relevant use cases focusing 
on implementing the technologies in 

port environments, with a focus on 
short sea, intermodal transportation 
(especially rail) and inland waterways. 

This project has received funding from the 
European Union’s Horizon 2020 research 
and innovation programme under grant 
agreement No 769267
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“Recently, I found myself talking to an activist who was proud of 
his disruptive activities, which had caused delays and resulted 
in additional port fees and breaches of service levels. He did 
this by locating vessels that had turned off their automatic 
identification system (AIS); not by using highly skilled hacking 
techniques, but by using some easily obtainable open source 
intelligence by way of the crew beaming out location data via 
GPS on social media updates from their phones. Each industry 
and subindustry has its own unique threat actors, however, while 
the threats are different, the techniques are the same.” 

Adam Brown of Synopsys, Page 102
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From Shanghai to Los Angeles, IT services 
and systems now connect the various 
infrastructures of the supply chain, creati ng 
a complex web of dependencies. 

Each of these assets could theoreti cally 
become entry points for a cyberatt ack 
using known or new zero-day exploits.

In additi on to patching vulnerabiliti es, 
cyber defense teams need to take a 
proacti ve stance by deploying intrusion 
detecti on systems (IDS) to acti vely sniff  out 
potenti al threats.

SECURE SUPPLY CHAIN CHALLENGES
Our investment in cyber security has to 
match if not exceed that spent on physical 
security measures. 

Intrusion detecti on is one of these 
measures. 

It relies on accurately monitoring a 
network for signs of att ack. 

There is no one IDS able to monitor an 
enti re supply chain, which means that 
each organizati on has a responsibility to 
investi gate possible vulnerabiliti es in its 
networks.

This is a huge undertaking since att acks 
can come in from various local and global 

networks and aff ect multi ple systems. 
One of the fi rst steps in securing a port 

from cyberatt ack is att ack path discovery.

ATTACK PATH DISCOVERY
On one level, att ack path discovery is, as 
the name suggests, the mapping of all 
possible routes and forms of cyberatt ack, 
from the local rogue employee seeking to 
sabotage operati ons to the internati onal 
cybercrime syndicate looking to steal 
sensiti ve business data. 

 In reality, this process has to be 
parametrized. 

Even in an age of distributed networks 
and cloud computi ng, there is not enough 
computi ng or human resources to monitor 
all possible att ack vectors. 

Therefore, att ack path discovery is about 
mapping the most likely avenues of att ack.

Att ack path discovery uses an 
algorithm that searches system nodes for 
vulnerabiliti es, using known vulnerability 
lists. 

An ideal att ack path discovery program 
will yield the maximum useful informati on 
in the shortest amount of ti me while using 
the least amount of computer memory and 

processing power. 
This is not an easy balance to strike.
One of the key decisions cyber security 

developers need to make involves how 
their algorithm will move from one node to 
another along a system tree. 

A popular method is depth fi rst search 
(DFS), a protocol whereby a branch is 
investi gated to its maximum length before 
the program backtracks and checks other 
branches. 

The strategy initi ally developed in 
the 19th Century as a way to effi  ciently 
calculate the opti mal route through a 
maze. 

It is not surprising that a similar method 
is calculati ng labyrinthine connecti ons 
between IT systems in the supply chain.

DEPTH FIRST SEARCH DISCOVERY
DFS can quickly explore complex systems 
for vulnerabiliti es without using vast 
amounts of memory. 

Unlike breadth fi rst search, only the tree 
and the visited array need to be kept in 
memory to make this method potenti ally 
more effi  cient.

 A disadvantage with DFS is that the 

ATTACK PATH DISCOVERY
SUPPLY CHAIN SECURITY
Brent Whitfield, CEO, DCG Technical Solutions, California, USA
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propagation length of the algorithm needs 
to be manually set to avoid the program 
heading off down one branch and never 
backtracking to map nodes closer to its 
starting point.  

This, in effect, modifies the algorithm to 
become a depth limited search (DLS).

DFS also shares a disadvantage with 
all uninformed search algorithms in that 
every possibility will be checked until the 
vulnerability is found. 

This is a fairly inefficient method when 
compared with informed searches which 
use a heuristic to choose which node to 
search next. 

Models using informed searches are 
already being tested in the cyber security field 
and could lead the way to smarter attack path 
discovery algorithms in the future.

VALENCIA PORT CASE STUDY
An example of attack path discovery in 
action was demonstrated by the UK-based 
MITIGATE project, a European Union 
collaboration involving 12 partners with a 
scientific or industrial background in the 
maritime port domain.

MITIGATE used parametrized DFS 
search for attack path discovery along the 
Valencia port networks which made use 
of 26 different IT assets (through which 
vulnerabilities could be exploited). 

Network administrators in control of 
the MITIGATE test could set a number of 
parameters to constrain the number of 
attack paths identified. These included:
• Capability of the attacker: This setting 

reflected the difference in network 
penetration that would be expected 
depending on the sophistication of 
the attacker or malware. There were 
three settings: low, medium and high. 
A low capability score would indicate a 
crude, opportunistic attack whereas a 
high capability score would mimic the 
impact of a sophisticated cybercriminal 
or piece of malware.

• Location: This parameter takes into 
account the different ways in which 
an attacker could seek to breach an 
asset. This could be physical local 
access (for example a disgruntled 
employee using their local account), 
an adjacent, connected network (e.g. 
a compromised LAN running between 
office buildings) or a public network 
(i.e. the Internet)

• Potential entry and target point: A 
maximum of 26 different assets could be 
potentially targeted and compromised 
and used to launch an attack

• Length: The maximum length into the 
network that an attacker could reach 
and the propagation length of the 
algorithm.

The MITIGATE algorithm was connected 

to a real-time port knowledge base 
which could quickly be updated to reflect 
the dynamic operation of a busy port 
environment. 

Attack path identification was carried out 
using sets of rules applied to the knowledge 
base. Further rules also governed attack 
path construction. 

The results of the test were positive with 
all possible non-cyclic attack paths quickly 
identified in less than two seconds. 

It also enabled the further creation of 
a database of 182 software and hardware 
assets for use in more comprehensive 
attack path identification.

Furthermore, there was positive feedback 
on the user experience with the program 
fully web accessible, requiring no installation 
and including popular visualization and 
collaborative simulation features. 

The program was also compliant with 

prominent security regulations and 
standards for the maritime sector.

CRITICAL FIRST STEP
Efficient attack path discovery is a critical 
part of designing a cyber defense strategy 
for a busy port. 

This is due to the sheer number of 
interconnected assets and their dynamic 
nature. 

The MITIGATE project has proven that 
DFS can be successfully deployed in a 
live port environment to quickly identify 
potential attack paths. 

Of course, this is just the first step of the 
process since adequate threat mitigation 
measures need to be put in place to 
combat any incoming threats. 

With continued technological evolution and 
collaboration, there is reason to be optimistic 
that the task is not an impossible one. 
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The nefarious hacker has been around for a 
long time, despite popular culture painting 
a picture of the hacker as a uniquely 
modern phenomenon. 

In 1903, the first possible instance 
of a hack took place during Alexander 
Fleming’s demonstration of his boss 
Guglielmo Marconi’s technological wonder 
of the age: a long-range secure wireless 
communication system, resulting in the 
display being disrupted at the Royal 
Institute in London.

Just prior to the demonstration, the 
Morse code receiver started spitting out 
insulting messages, initially repeating the 
word “rats” and then a limerick - “There 
was a young fellow of Italy, who diddled the 
public quite prettily”, which places this hack 
as more mischievous than malicious – but a 
hack all the same. 

Whilst these days we imagine a hacker 
as a hooded individual who wears a 
Guy Fawkes mask and is hunched over a 

computer, the perpetrator in this case was 
a mustachioed music hall magician called 
Nevil Maskelyne.

We know this thanks to a triumphant 
confession letter he sent to The Times 
newspaper.

LESSONS FROM THE PAST
But what does all this have to do with the
security of shipping? Well, there are 
parallels that are important to consider.

Although Marconi was using a specific 
frequency to transmit and receive 
messages, his hacker breached, with 
relative ease, what was supposedly a 
secure channel. 

In 1903, the technology was new, 
so no one had thought to probe its 
security, but there was no reason to, 
and this mistake may be the same one 
the maritime industry is making by 
using overshared networks and insecure 
devices visible on the public internet for 

its intercommunications.
Industries can also be tiered; financial 

services tend to lead (they have always been 
an obvious target, and therefore need to be 
at the top of their game when it comes to 
protection), followed by software vendors 
and cloud providers, then by healthcare. 

Each vertical has its own specific 
motivation for advancement based on the 
unique threat situation. 

Synopsys has identified many clear trends 
after running a study of software security 
initiatives (SSIs) for more than a decade.

So far, we have not seen any maritime 
SSIs that would indicate a lag in cyber 
maturity, but the last year has shown us 
that exploits were relatively easy to deploy 
— a stark contrast to the cyber-defence-
embracing financial service companies who 
pre-empt breaches even though there is a 
much larger attack surface.

The associated supply chain issues 
that arise from a major cyberattack on a 

MARITIME 
CYBERSECURITY’S 
CHOPPY WATERS
Adam Brown, Manager, Security Solutions, 
Synopsys, London, UK
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container shipping company, the cogs in 
an economic machine that transports food 
and commodities worldwide, threatens the 
security of the businesses who rely on the 
goods being shipped. 

This is without even considering 
the potential issues associated with 
compromising the ships themselves, as 
the nature of internet-connected shipping 
today means that a cybersecurity incident 
at sea could lead to loss of life.  

VICTIMS
A real-world shipping industry breach 
at the end of July came in the form of a 
ransomware attack on the US network of 
global shipping giant COSCO (China Ocean 
Shipping Company), resulting in it being 
unable to use local email and network 
telephone.

This comes just a year after the 
NotPetya ransomware attack on the 
world’s largest shipping company, Maersk, 
which cost the ocean carrier up to nearly 
$400 million in operational downtime 
and disruption after the attack infected 
its systems as it spread from Ukrainian 
utilities to major international companies 
across the world. 

However, Maersk’s significant financial 
losses are a drop in the ocean when it 
comes to the damaging factors that could 
play out in future attacks. 

VULNERABILITIES
Due to cybersecurity issues relating 
to network configuration, security 
configuration (default and hardcoded 
passwords), and application security 
vulnerabilities, it is possible to use hacking 
to misdirect or control a ship through these 
systems:
• Satellite communications data or devices 

with network vulnerabilities due to 
public internet connection weaknesses 
and issues regarding physical security

• Electronic Chart Display and Information 
Systems (ECDISs) with underlying old 
and insecure operating systems

• Serial communications/IP convertors 
that control the ships industrial control 
systems.

Financial crimes or disruption to 
logistics can also happen by United 
Nations/Electronic Data Interchange for 
Administration, Commerce and Transport 
(EDIFACT) tampering. 

EDIFACT has some security measures 
in place, but an easy bypass could lead to 
stolen cargo or the mishandling of cargo, 
which could affect ballast or result in 
dangerous hazardous cargo situations. 

Who would do such a thing? Marconi 
had a situation where someone wanted to 
defame him and his machine by hijacking 
the demonstration, and each industry has 

its own unique threats and threat actors 
with their own motivations.

HAPPY HACKING
Recently, I found myself talking to an 
activist who was proud of his disruptive 
activities, which had caused delays and 
resulted in additional port fees and 
breaches of service levels. 

He did this by locating vessels that had 
turned off their automatic identification 
system (AIS); not by using highly skilled 
hacking techniques, but by using some 
easily obtainable open source intelligence 
by way of the crew beaming out location 
data via GPS on social media updates 
from their phones. Each industry and sub-
industry has its own unique threat actors, 
however, while the threats are different, 
the techniques are the same. 

CLOSING THE BACKDOOR
The shipping industry can learn from the 
last two decades of security experience 
from other industries and apply mitigation 
techniques, whether that is process, 
people, training or technology.

Those responsible for the cybersecurity of 
ships should pay attention to the practices 
already established, and identify threats 
through threat modelling, assessment of 
risk exposure and then mitigation, but there 
are no silver bullets; any vendor-supplied 
security needs independent checks.

Avoid becoming a victim, as Marconi 
did, and always assume a system has weak 
points.

The BIMCO guidelines on cybersecurity 
for ships has emerged as a great reference 
for the industry, however, it must be used 
as advice and not a checklist, as this simply 
doesn’t work. 

Vendors of devices for ship control, 
navigation and communication should 
consider a software security initiative – a 
good measurement tool for such a thing is 

the free document at BSIMM.com.
Finally, a last parallel is that Marconi’s 

hacker was self-proclaimed. 
As with many breaches today, the 

breached organisation only becomes aware 
through outside notification. 

Would you know if there was a breach 
of confidentiality, integrity or availability of 
sensitive data or control messages on your 
ship?
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VTS, NAVIGATION, 
MOORING & BERTHING

“In a first pilot-project, HVCC started sharing data with 
the Port of Rotterdam, exchanging relevant operational 
data for vessels going from Hamburg to Rotterdam and 
vice versa, using a defined port call standard. Further, 
HVCC participate in the follow-up project of the Sea 
Traffic Management Project (STM) and put forward a 
project idea to explore the possibility of a data-sharing 
platform for all European ports.” 

Gerald Hirt of HVCC Hamburg Vessel Coordination Center, Page 109



Already used for real-time location and 
status of millions of trucks, trailers, 
containers, pallets and other cargo units, 
the Industrial Internet of Things (IIoT) is 
set to move into a new value phase for 
supply chain optimisation, integrating 
big data from multiple smart assets with 
powerful tools for descriptive, predictive 
and prescriptive analytics.

Logistics and transport are entering a 
time of transformation both on land and 
at sea, driven on the one hand by rapid 
advances in cloud platforms, big data, AI, 
automation, robotics and autonomous 
vehicles, and on the other by evolving 
market dynamics including mega-ships, 
shipping consolidation, truck driver 
shortages, cross border e-commerce and 
more regulations.

In contrast to just a couple of years back, 
digitalisation is increasingly on the senior 
management agenda as a ‘when, not if’ 

response to manage the complexity and 
scale of today’s supply chain operations to 
strip out waste and cost, mitigate increased 
safety, security and sustainability demands 
and re-purpose logistics for the on-demand 
era of Amazon and Alibaba. 

Increasingly, that includes demand for 
much more visibility into the complex 
environment of ports, terminals and 
other supply chain nodes where multiple 
assets and public and private stakeholders 
converge.

A growing number of port authorities 
and terminal operators are now seeking 
to harness data-driven collaboration to 
tackle internal and external issues around 
sea and land congestion, utilisation, hand-
offs, velocity and security, and more active 
players in trade and supply chain facilitation. 

Ocean, over-the-road and intermodal 
carriers are pursuing digital initiatives to 
make their business run more efficiently 

and effectively, including better utilisation 
and scheduling of fleets and drivers.  

Shippers and 3PLs are looking to harness 
data for more proactive end-to-end 
supply chain planning and management, 
connecting the dots between production, 
distribution, logistics, transport and 
consumption; whereas governments seek 
better trade facilitation, safety, security and 
regulatory compliance. 

From an operational, commercial and 
regulatory perspective, what all these 
digital initiatives share is a need for 
comprehensive, automated, systematic 
visibility to events, processes and status. 
But all too often, the data underpinning 
international trade and transport, even in 
today’s digital era, remains after the fact, 
fragmented and unreliable. That’s not 
surprising, given how much manual keying 
and rekeying is still involved.  

NEXT PHASE IIOT 
DATA FOR PORTS AND 
PORT USERS  
Al Tama, Senior Director, Product Management, 
ORBCOMM, New Jersey, USA
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INDUSTRIAL INTERNET OF THINGS
Worldwide, we are seeing an explosion 
of connected technology, which exploits 
technological advances and reduces costs 
in telematics devices, sensors, applications, 
software and communications networks, 
including cellular, satellite, LAN/WAN, RF 
and near-field technologies like Bluetooth 
Low Energy (BLE) and Zigbee.

The number of connected Internet of 
Things (IoT) devices worldwide will jump 
12% on average annually, from nearly 
27 billion in 2017 to 125 billion in 2030, 
according to analysis from IHS Markit [1]. In 
its latest report, Berg Insight says the market 
for cargo load tracking devices (trailers, 
containers and pallets) will top 8.9 million 
by 2022, up from 3.7 million in 2018 [2], 
without counting all the other connected 
assets in the supply chain, including trucks, 
cranes and handling equipment. Analyst 
Frost & Sullivan predicts that the global 
installed base of connected trucks will 
exceed 25.7 million units this year. 

Industrial Internet of Things (IIoT) 
telematics are now enabling shipping and 
transport companies to track not just in-
transit and geo-fenced location for their 
trucks, trailers and containers at any given 
time, but also the actual status of both asset 
and cargo – from loaded vs empty, internal 
temperature/atmosphere, shock, motion, 
fuel and oil levels, to tyre pressures, door 
open/close, device on/off, tampering/
intrusion and more. 

Undoubtedly the most high-profile and 
large-scale adopter to date is Maersk Line, 

with its remote container management 
programme that has seen around 300,000 
refrigerated containers equipped with IIoT 
telematics from ORBCOMM. Other large-
scale deployments include US transport 
major JB Hunt, installing ORBCOMM’s solar-
based IoT tracking devices with integrated 
cargo sensors on more than 90,000 
intermodal containers and trailers.

While satellite and terrestrial AIS is well 
established for tracking vessels at sea, until 
recently the ocean leg has been something 
of a black hole for monitoring container-
level shipments. However, the visibility 
gap is closing with developments in private 
shipboard cellular networks. An example is 
US regional carrier TOTE Maritime, which is 
using IIoT telematics on containers together 
with vessel GSM networks for real-time 
visibility and control of reefer shipments at 
sea, between ship and shore, in ports and 
inland. 

The historic gap between truck, trailer 
and container tracking is also closing with 
the latest generation of IIoT cloud software 
that allows data from multiple asset types 
to be aggregated and viewed on a single 
cloud platform.

So why is this so important to smart ports 
and supply chains? 

Well first, the critical issue here is that 
data gathered from smart containers, 
trucks, trailers and other connected assets 
is reliable, real and real-time. It shows 
what is actually going on, versus what was 
planned or anticipated. This shines a light 
not just on carriers’ fleet operations but 

also on overall supply chain performance. 
And that includes complex traffic flows to, 
from and within ports. Track the unit, track 
the process. 

CONNECTED VISION
In the future, we can expect to see ever 
more IIoT data sharing platforms, networks 
and ecosystems emerge, where multiple 
parties can access the same aggregated 
information and have a ‘single version of 
the truth’. Maersk, for instance, is now 
sharing live data from its smart reefers with 
customers and says that it plans to extend 
that visibility to transport chain partners, 
including ports. Of course, the carrier 
already now has a window into the location 
and status of all its reefer boxes at ports 
and terminals worldwide, with obvious 
benefits for identifying problems such as 
unplugged and malfunctioning units or 
reefers set at the wrong temperature.  

As we amass and aggregate huge volumes 
of data from all these connected things, 
IIoT will increasingly power analytics, AI 
and ML engines to uncover new insights 
and help drive deep change in how all the 
parties manage the complex business of 
international trade. 

Consider the case of a trucking company 
that could use IIoT analytics to profile and 
benchmark average wait times in different 
ports and more dynamically assign drivers 
to ensure hours of service compliance. 
Or ports that can see exactly what trucks 
and ships will arrive when and proactively 
manage traffic flows. Or carriers that can 
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accurately predict in advance which reefer 
units need to be taken out of service for 
maintenance. Or a shipper that can be 
informed in advance that its cargo is not 
going to arrive on time, allowing it to take 
corrective action to avoid supply chain 
breakdowns. All these things have been 
imagined for years. Now they are starting 
to become reality.  

Now the software exists to integrate 
data from many different types of supply 
chain and transport assets on unified 
IIoT platforms – whether cloud-based or 
enterprise systems – new possibilities are 
on the horizon.

The current and next generation of 
IIoT technology will be central to digital 
transformation in ways we probably don’t 
yet even grasp - not least when we start to 
consider the potential of combining it with 
blockchain, AI, ML and big data analytics. 
There is still a lot of work to do at industry 
and government level to manage this huge 
transition and a key challenge will be to 
create a new regulatory framework for the 
digital era. But the industry is starting to see 
things differently. And that future is visible, 
smart and connected.

START SMALL, SCALE FAST 
To take advantage of the growing 
opportunities from IIoT, senior 
management, operations and IT executives 
need to find comprehensive IIoT platforms 
that can incorporate various technologies 
and devices, are scalable across users, 
business units and enterprises and 
are flexible enough to enable new use 
cases. This can be done by investing in a 
comprehensive IIoT solution stack. 

Starting at the bottom of the stack are 
the tracking and sensor devices. Being 

device “agnostic” i.e. able to pull in multiple 
technologies from multiple suppliers, is 
crucial here. This is followed by connectivity 
- GSM, RF, LAN/WAN, satellite and/or other 
communications networks as needed - to 
prevent any “dark spots”. The next layer is 
device management – the ability to manage 
the lifecycle of an IIoT device. 

The following two layers include 
analytics, which can be descriptive, 
predictive or prescriptive, and application 
enablement, which means that you can 
take the information that is being generated 
to enable use cases which can take the form 
of purpose-built SaaS applications and can 
be integrated with your existing enterprise 
systems or available via the cloud. 

Picking the right supplier based on 
factors such as track record, technical 
expertise, support capabilities and 
financial stability is crucial to ensuring 
ROI and cost of ownership benefits. So 
too is future-proofing, including not 
getting locked into a proprietary silo. The 
future lies in platforms which are open, 
standards-based and agnostic, where 
users can incorporate different IIoT 
technologies and rapidly enable new use 
cases. The key to all of this is execution. 
We advise companies starting out on the 
IIoT journey to think big but start small 
with a PoC or pilot, then scale fast with the 
infrastructure, platforms and tools.  

With the right vision, right technology 
and right suppliers in place, the IIoT has the 
potential to become central to supply chain 
and port operations, driving value and 
generating ideas for new business services. 
Companies that embrace it today will give 
themselves an important competitive 
advantage over rivals who prefer to rely on 
legacy systems and traditional models. 
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Two trends have defined container 
shipping in the past decade. To start with, 
bigger and bigger ships were built at an 
unprecedented pace and the result was 
systemic overcapacity, which triggered 
various consolidations among shipping 
companies. The second is that port 
authorities and terminal operators have 
been faced with major challenges owing to 
this development. 

Upgrading an existing quay wall to 
accommodate new gantry crane models, 
for example, requires much more time 
for preparation and construction than the 
construction of an 18,000 TEU ship. 

New requirements also came into 
effect on navigating estuaries, on turning 
circles and approach manoeuvres, lines 
arrangement and the condition of bollards. 
It became necessary to manage the heavy 
operational peak times in processing mega-
ships and in the distribution of the cargo to 
feeder and inland ships, trains and trucks.

Meanwhile one important element 
faded into the background at several ports, 
even though it would offer additional 
scope for optimisation. Namely, closer 
collaboration among each other, and with 
all involved parties. This article explains 
how the challenges resulting from the 
changing size of ships were recognised 
early on in Hamburg and how they have 
been successfully mastered using a unique 
model, the Hamburg Vessel Coordination 
Center (HVCC).

THE HAMBURG WAY: PARTNERSHIP
A project entitled the Feeder Logistics 
Center (FLC) was launched by Hamburger 
Hafen und Logistik (HHLA) back in 2004. The 
motivation behind this project was reducing 
the number of calls to terminals that a 
feeder ship had to make. For commercial 
feeders, the average was four terminal calls 
per port visit, both at the neighbouring 
HHLA and Eurogate container terminals, 

as well as other terminals in the port area. 
As a result, HHLA’s competitors, Eurogate 
Container Terminal Hamburg (CTH) and 
the commercial feeder operator Unifeeder, 
were also persuaded of the benefits of 
adopting a central feeder coordination 
strategy. 

HHLA and Eurogate launched an 
independent company called Hamburger 
Feeder Logistik Zentrale (FLZ) or Feeder 
Logistics Center (FLC) in 2009. For the 
shipping companies and customers at the 
Port of Hamburg, the FLC represents a 
neutral platform with direct access to any of 
the relevant terminals’ operating systems. 
The FLC assists shipping companies 24 
hours a day with berth availability and 
stowage planning. It also ensures that 
pilots, tugs and boatmen are ordered on 
time. This allows the shipping companies 
to concentrate on their core business, and 
the partner terminals benefit from having 
the FLC on hand as a 24-hour contact 

PORT PARTNERSHIPS  
IN PRACTICE
Gerald Hirt, Managing Director, 
HVCC Hamburg Vessel Coordination Center, Hamburg, Germany 
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partner for feeder ship handling queries. 
The FLC checks work programmes and 
stowage plans on behalf of the terminals, 
thereby reducing waiti ng ti mes for ships. 
Coordinati on of feeder ship calls by the 
FLC central interface thus ensures that the 
capacity uti lisati on of berths is opti mised. 
Today, the FLC coordinates around 4,000 
terminal calls per year as a department of 
the HVCC, including calls by inland vessels 
since 2016. 

As a result of the growth of containerships, 
cruise ships, bulkers and ConRo ships, 
it seemed only logical to expand the 
coordinati on of the FLC. In order to bett er 
manage the arrivals and departures and 
regular calls by major ships at the port’s 30 
or so terminals, and to tailor them more 
closely to the nauti cal requirements of a 
ti dal port, work began in 2012 on developing 
a concept for what is now known as the 
Nauti cal Terminal Coordinati on (NTC). 
Three years later, the FLC was renamed 
the Hamburg Vessel Coordinati on Center 
(HVCC). The HVCC is comprised of the FLC 
and the NTC departments.

LEARNING FROM AVIATION 
When developing the concept for the NTC, 
experiences from other industries aiming to 
respond to similar situati ons were analysed. 
It seemed natural to take a closer look at 
the world of aviati on. The increase in traffi  c 
generally, but also the evoluti on of very large 
aircraft  such as the Airbus A380 required 
that hub airports put major infrastructure  

in place and adapt operati onal processes. 
In some cases, it was possible to develop 
whole terminals or add additi onal runways 
to accommodate these innovati ons.

One trailblazer in Airport Collaborati ve 
Decision-Making (ACDM) is Zurich Airport, 
where all the stakeholders involved in 
airport operati ons work together in an 
airport steering room and share relevant 
data. Direct and open communicati on forms 
the basis for this concept. Disrupti ons in 
operati ons are solved within minutes at a 
central conference table. 

Monthly stakeholder meeti ngs provide 
an example of the open communicati on 

of defi ned KPIs, always with the aim 
of conti nually improving processes. 
Parti cipati on in the ACDM is voluntary and 
some stakeholders, including several high-
profi le airlines, were not involved from the 
start. The example of Zurich shows how 
opti mising the total value added of limited 
infrastructure can be benefi cial, instead of 
merely fulfi lling the individual interests of a 
specifi c stakeholder in a specifi c situati on. 

INSPIRING PARTNERS TO PARTICIPATE
Today, the NTC’s role is to act as the central 
operati ng contact partner for shipping 
companies and customers of the Port of 

Figure 1: HVCC organisational structure

Figure 2: Feeder coordination by the FLC



Figure 3: The NTC’s value added services
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Hamburg when it comes to the arrival and 
departure of their ships. The NTC monitors 
each ship on its rotation through Northern 
Europe and assists shipping companies and 
brokers in planning their vessels’ passage 
from the previous port to the Port of 
Hamburg, as well as their vessel’s departure 
from the port. 

For its partner terminals, the NTC pools 
all the different operational information to 
create a comprehensive traffic overview. 
This enables it to detect conflicts early on 
and develop solutions that the NTC discusses 
with the stakeholders involved. On behalf 
of the terminals, the NTC takes charge of 
communications with the Hamburg Vessel 
Traffic Service Centre and the Elbe pilots and 
is also available 24 hours a day as a point of 
contact for the authorities and pilots. 

The challenge in setting up the NTC was 
to convince stakeholders of the added 
value inherent to such an organisation. 
One of the concerns raised repeatedly by 
shipping companies at the outset was that 
they knew exactly where their ships were. 
Terminal operators also explained that 
they knew exactly when the ship had been 
handled. However, the HVCC/NTC concept 
enjoyed great support from the start from 
the public authorities that had called for 
proper centralised operational coordination 
and delineated its role as guaranteeing 
navigational safety on the river and in the 
port. This prevented them from having to 
deal with coordinating traffic with shipping 
companies and terminals, which was time-
consuming and geographically extensive.

Today, the NTC’s services are used by 
almost all container-shipping companies 
visiting the terminals with mega-ships. 
There are also intensive partnerships with 
ship operators, Carnival Maritime’s Fleet 
Operations Center and the Grimaldi Group, 
for example. The NTC’s services are financed 
by a number of terminals, including HVCC 
shareholders HHLA and Eurogate, as well 
as the Hansaport, Unikai and Cruise Gate 
Hamburg.

Routes for the around 250 major ships per 
month approaching Hamburg, for example 
from Gibraltar, are plotted automatically 
by specially customised software. Shipping 
companies provide the NTC with their 
coastal schedules so that the software can 
provide an ongoing target or an actual 
comparison. The NTC is also in direct contact 
with some of the previous ports to integrate 
them into NCT planning, in particular for 
estimated time of departure and outgoing 
draught at the previous port. Vice versa, the 
NTC then provides the same information 
of vessels in Hamburg to their next port of 
call. On the basis of this information, and in 
combination with the parallel planning of 
outbound ships with the partner terminals 
in Hamburg and the relevant environmental 

data such as tide and wind forecasts, the 
NTC creates a precise plan for the passage 
of each shipping company’s vessels, long 
before the vessel is on the Elbe approach. 

This plan comprises recommendations 
in terms of speed and draught for transit 
towards Hamburg, as well as in-depth 
nautical and water-traffic-related data. 
Passage plans are updated in the event 
of changes and provided to the shipping 
companies. All information compiled by 
the NTC can be viewed in real time by the 
partner terminals via a terminal dashboard 
so that all stakeholders can work using the 
same data at the same time.

ADDED VALUE IN PORT PARTNERSHIP
The value added for stakeholders can be 
summarised as follows:
• Optimised approach for ships coming 

from the previous port. This minimises 
bunker costs for the shipping companies 
and improves their carbon footprint

• Terminal operators in the previous port 
in Hamburg and in the next port of call 
can optimise the use of their resources 
on the basis of a coordinated, consistent 
operational perspective. This also 
reduces costs and improves the carbon 
footprint of the terminal operator, and 
furthermore, the shift manager at the 
terminal can also focus on the processes, 
rather than having to also deal with 
issues related to coordinating water 
traffic

• The authorities can largely focus on their 
own function and on the execution of 
the current traffic situation

• Other stakeholders can also benefit 
from a long term, continuously-updated 
overview

SUMMARY AND OUTLOOK
After the launch of the HVCC, questions 
were often asked about the cost and benefit. 
With each passage plan produced by NTC 
or feeder coordinated within the Port of 
Hamburg by FLC doubts gradually subsided. 
A major prerequisite for the success of a 
project like this is the insight and readiness 
of terminal operators not only to adapt 
terminal hardware and infrastructure, but 
also to invest in process optimisation. HHLA 
and Eurogate recognised this necessity 
when they set up the FLC 13 years ago and 
are taking the next logical step with the NTC.

Meanwhile, a growing number of 
stakeholders is ready to share some of their 
data, consequently putting their individual 
interests on the back burner.

HVCC’s aim is to extend the scope 
of collaboration further in the years to 
come. Therefore, HVCC want to integrate 
more terminals and carriers in the scope 
of planning, convince more stakeholders 
to participate and even collaborate with 

competing ports. In a first pilot-project, 
HVCC started sharing data with the Port of 
Rotterdam, exchanging relevant operational 
data for vessels going from Hamburg to 
Rotterdam and vice versa, using a defined 
port call standard. Further, HVCC participate 
in the follow-up project of the Sea Traffic 
Management Project (STM) and put forward 
a project idea to explore the possibility of a 
data-sharing platform for all European ports. 

Apart from these innovative ideas, HVCC 
also aims to establish partnerships and 
direct interfaces with shipping companies 
(mainliners, feeders and barge operators) for 
exchanging relevant data and passage plans. 
Further, HVCC, local authorities and pilots 
associations continuously working together 
to extend the scope of exchanging data, 
which is also a good example of collaboration 
between private and public bodies.

In this way, HHLA and Eurogate will 
continue to blaze a trail of innovation for 
digitization and vessel coordination not only 
in the Port of Hamburg.
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