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Haifa Port's Carmel Terminal – The only terminal in 
Israel equipped to handle mega-ships
Starting this month, Haifa Port is receiving 13,000-14,000 TEU ships on a weekly basis. 
This dramatic leap forward was made possible by the port's unprecedented development project, including:
 New state-of-the-art cranes
 The largest, most powerful tugs in Israel
 Significantly increased water depth
 Innovative advances based on the Navis TOS

Due to this successful project, together with the port's excellent, efficient service – 
Haifa Port is now the home port for mega-ships in Israel. Read more at www.haifaport.co.il

Mega-Size Ships
Only at Haifa Port
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GateSuite
Container Code Recognition
IMDG Labels Identification
License Plate Recognition 
Automatic Damage Inspection
Pedestals for Driver Identification

CraneSuite
Container Code Recognition
IMDG Labels Identification
Truck Positioning System
Terminal Truck/Staddle Carrier Identification
Traffic Management System

YardSuite
Container Code Recognition
Truck Positioning System
Truck Lifting Avoidance
Obstacle Collision Avoidance
Stack Collision Avoidance
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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

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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What are the biggest threats facing 
our industry? The potential disruption 
to international free trade posed by 
Brexit and Donald Trump? The lingering 
oversupply in the shipping industry? The 
high cost of technological innovation? The 
likes of Amazon and other new entrants to 
the market changing the business model? 
According to the poll currently running on 
the PTI homepage, it is the failure to adapt 
to new technology that is keeping most of 
our readers awake at night; whether that 
is the rise of automation or the increasing 
use of simulation in training.

A staple of the aircraft industry for years, 
simulators are on the cusp of widespread 
adoption throughout the port industry as 
well. Being able to train your workforce 
to improve productivity and efficiency, 
al l  from the safety of a simulated 
environment is a key means of staying 
competitive. Coupled with the growing 
use of automation technologies, operators 
need to stay ahead of the technological 
curve to flourish in today’s straitened 
economic times.

These three pillars of simulation, 
training and automation will be central to 
PTI’s second-annual C-Level Networking 
Conference, due to be held in London 
on April 19-20, 2017. Bringing together 
thought leaders from across the port and 

shipping industries, attendees will hear 
from speakers that want to drive the 
conversation forward on the future of 
automation and training. 

In this edition, our contributors are 
supplying you a smorgasbord of technical 
content which provides the perfect amuse-
bouche for the themes covered in this 
year’s conference.  Visit the PTI website 
to find out how you can attend and get 
involved in one of the most significant 
debates impacting our industry today. 

This edition also marks the beginning 
of PTI’s new partnership with Kalmar, 
an industry leader in energy-efficient 
cargo handling solutions and terminal 
automation around the globe, as well as 
Conductix-Wampfler, a leading supplier 
of a full range of container handling 
equipment solutions. Please join me 
in welcoming Kalmar and Conductix-
Wampfler as PTI's new preferred partners.

Navis World joins the PTI conference on 
the calendar in 2017, taking place from 
March 27-30, 2017 in San Francisco. Read 
our preview of the event, which covers 
the topics being covered and some of the 
speaker highlights attendees can expect 
this year.

I hope you enjoy this edition and it 
provides some useful food for thought 
ahead of both conferences. 

James AA Khan
Managing Director

PREFERRED
PARTNERS

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

BIG PLANS FOR US EAST COAST TRADE
Port of Virginia aims to be the US 
East  Coast ’s  premiere port  and 
accommodate vessels in the 12,000-plus 
TEU range after it completes two large-
scale projects that will nearly double 
the terminal’s annual cargo handling 
capability in 2020. 

The port’s overall annual container 
capacity is expected to increase by 40%, 
or 1 million container units, resulting in 
an estimated 166,000 jobs, US$22 billion 
in additional spending and more than 
$636 million in state and local taxes.

This month marks the start of the 
two projects as the port has begun a 
$320 million expansion of its Virginia 
International Gateway (VIG). 

MAERSK OPTIMISTIC AFTER LOSSES
Maersk Line expects global container 
shipping demand to increase by around 
2-4% in 2017 after reporting a 2016 
result that is US$1.679 billion lower than 
the 2015 result of $1.303 billion, after a 
19% decline in freight rates and revenue 
13% lower than 2015.

Maersk shares fel l  as much as 
7 .1% as  the  Copenhagen-based 

conglomerate reported a 2016 net loss 
of $1.94 billion. Analysts had expected 
a $963 million profit.

It comes after A.P. Moller-Maersk A/S, 
owner of Maersk Line, surprised the 
market by posting its second annual loss 
since World War II and warned of the 
"very negative effect" of any trade war 
between China and the US.

MALAYSIA’S MEGA-PLANS FOR 
MALACCA STRAIT
Malaysia has confirmed that it is to 
construct a giant port costing around 
US$45 billion in Pulau Carey on Carey 
Island.

Located on one of the busiest 
shipping routes in the world, the 
Malacca Strait, the port would be 
about 25 times the size of Singapore’s 
Sentosa Island.

As part of the project, Malaysia has 
also said it plans to upgrade the nearby 
port Klang, and with Port Klang and the 
Pulua Carey project working in unison, 
the government hopes to achieve 
dramatically strengthened trading 
links in the region, as well as strongly 
reduced congestion.

HUMANS MUSK BECOME CYBORGS
Elon Musk, Tesla founder and the 
b i l l iona i re  inventor  beh ind  the 
Hyperloop concept, has said that 
humans must become cyborgs if 
they are to stay relevant in a future 
dominated by artificial intelligence.

Musk believes that ‘super intelligence’, 
intelligence that surpasses that of the 
brightest human minds, will be likely in 20 
years’ time and that mass unemployment 
will be an outcome of artificial intelligence 
(AI) becoming more advanced.

“There will be fewer and fewer jobs 
that a robot can’t do better,” he said 
at the World Government Summit. 
“We need to be very careful in how we 
develop artificial intelligence and make 
sure researchers don’t get carried away.”

KICK-START FOR US PORTS 
Imports surged for US ports in January, 
with the country’s largest port complex 
in California, the ports of Los Angeles and 
Long Beach, reporting strong growth.

The upturn is being supported by 
postelection consumer confidence, 
retailer restocking after the holidays and 
a strong dollar lowering import prices.

Retail orders may also be surging due 
to the dozllar’s strength making Chinese 
goods cheaper for US retailers in the last 
weeks of 2016.
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Define  Possible.
Take control of your KPIs and find your window of opportunity. 

With capabilities for manual, semi-automated and automated 

terminals, Navis N4 allows you to get the data you need to 

optimize your entire operation and make it run faster and smarter. 

Learn how Navis N4 and the Navis Business Intelligence Portal  

can help you at http://navis.com/makeintelligentdecisions.



LONDON RESIZING BY A BILLION
A US$1.25 Billion (£1 billion) expansion 
wi l l  transform Ti lbury container 
terminal, the principal port for London, 
UK, by adding a deep-sea jetty for ships 
from Europe and increasing the size 
of its site from 850 to 1,100 acres — 
allowing it to accommodate larger ships 
from Africa, India and the Far East.

The new berths will help the UK’s 
third-largest container terminal serving 
London and the south meet the regions 
rising demand for building materials.

A total of 40 million bricks went 
through the terminal last year, as well 
as food, steel and consumer goods 
between Europe and the UK.

RUMP PHASE STEMS FROM FAIR TRADE
DP World Group Chairman and CEO 
Sultan Ahmed bin Sulayem has stated 
US President Donald Trump's anti-
globalisation rhetoric is a “phase” 
stemming from the President’s desire 
for “fair” trade.

Sultan Ahmed bin Sulayem said: 
"What Donald Trump wants is fair trade, 
fair trade versus free trade now.

"They want fair trade and nobody 
can object and I  think these are 
legitimate reasons behind what you 
hear, but none-the-less all these anti-
globalisation sentiments is going to 
pass away, it's a phase.

"It's a phase where everyone is 
excited, that's what actually got Donald 
Trump elected, that feeling that I am 
losing my job and others are competing 
with us, unfairly and that is where we 
are coming from – I think everyone 
is going to abide by the general 
agreement on trade and tariffs."

ALGERIA PLANS FOR DEEP WATER PORT
The Algerian government has approved 
plans for the construction of a new 
US$3.3 billion deep water port facility in 
the industrial zone of El Hamdania.

The project is an attempt to emulate 
the success story of the Moroccan 
Tanger Med project that, when fully 
completed in 2018, will be the busiest 
port on the Mediterranean.

The port development plans suggest 

that construction will be done over two 
phases, with intentions for 23 berths 
that have a total handling capacity of 
6.3 TEU. It has an estimated completion 
date of 2021.

TUGGING AHEAD OF TIME
Trends are pointing towards harbour 
tugs becoming one of the first vessel 
c lasses to become autonomous, 
according to Mike Ford, VP, Commercial 
Operations, at marine and energy 
solutions and services company Wärtsilä 
Dynamic Positioning.

He made the comments at the 
E u ro p e a n  D y n a m i c  Po s i t i o n i n g 
C o n fe r e n c e  i n  L o n d o n ,  c i t i n g 
improvements in safety and lower 
operating costs through less crew as the 
reason harbour and terminals will focus 
on developing autonomous tugs first.

Ford said: “This is a technical trend that 
we are seeing. We may have autonomous 
t u g s  to w i n g  a n d  m a n o e u v r i n g 
autonomous container ships.

“Ultimately we will see levels three 
to four of automation. We can expect 
remote control of tugs operating in 
harbours and more automation in 
shipping.”

NAVIS ORDERS DOUBLE UP
Navis has reported a new record for 
implementations of its N4 terminal 
system with 43 terminals in 2016, more 
than double the number of go-lives 
completed the previous year.

The list of go-lives in 2016 covers every 
region of the world including 20 in the 
EMEA, 17 in the Americas and six from 
Asia-Pacific, with 316 N4 customers in 
more than 50 countries, 151 live sites 
and 87 additional terminals in various 
stages of implementation.

Andy Barrons, Chief Marketing Officer 
and Senior Vice President at Navis, said: 
“Market conditions and competitive 
forces in the ocean shipping industry 
are motivating customers to transform 
operations and drive efficiencies more 
than ever before.”

CUTTING OUT THE MIDDLE MAN
Carriers are moving to e-commerce in a 
bid to boost sales as the sector battles 
the worst downturn in history, with 
Maersk, CMA CGM and Zim signing up 
with Alibaba to allow customers to book 
space on their vessels.

T h e  t re n d  to  b y p a s s  f re i g ht 
forwarders comes as e-commerce 
companies venture into logistics to try 
to gain better control over their supply 
chain networks.

Maersk Line has also launched a 
mobile app to that allows the tracking 
of cargo, permitting users access 
to comprehensive information on 
shipments in real t ime to check 
schedules, changes in destination and 
documentation.

DEMAND BULKS UP
With contraction in vessel supply and 
healthy demand growth, the dry bulk 
shipping market is expected to recover 
from 2017 onwards, according to Drewry.

The consultancy has reported an 
impressive outlook for dry bulk demand 
coupled with a small order book of 
new builds as a percentage of the total 
fleet capacity will ensure a sustained 
recovery in the dry bulk market.

Earnings in the dry bulk market are 
expected to improve from 2017 with a 
narrowing supply-demand gap. Demand 
is projected to grow at a healthy pace 
of 3% while supply is expected to grow 
by about 1% from 2017, making the dry 
bulk segment an interesting market to 
invest in.
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It’s been more than 20 years since Navis 
held its inaugural user conference, Navis 
World, and in that ti me, unprecedented 
innovati on in technology, equipment, 
people and processes have helped usher in 
the new era of ocean shipping. 

From the adopti on of soft ware to help 
opti mise—and in many cases, automate—
container fl ow at terminals globally, to the 
use of cloud soluti ons designed to help 
ocean carriers and terminal operators 
collaborate on vessel stowage to drive new 
effi  ciencies, technology in parti cular has 
enabled all members of the ocean supply 
chain to reach operati onal goals that would 
have never been possible before. 

Despite these much-needed advances 
and modernisati on, all is not rosy. Today, 
vessels are bigger, the carrier marketplace 
has consolidated, supply chains have 
multi plied in complexity, capacity supply 
and demand remains imbalanced, and 
freight rates conti nue to fl uctuate—all while 
customer expectati ons have skyrocketed. 

In short, ocean shipping as we know 

it today is vastly diff erent than it was two 
decades ago. And while technology has 
had a signifi cant hand in delivering much 
needed modernisati on, agility, mobility 
and visibility to the ocean supply chain, 
major challenges persist—challenges that 
cannot be solved by a single enti ty alone. 
In 2017 and beyond, industry collaborati on 
and partnership among those in the ocean 
logisti cs ecosystem will be criti cal to 
survive—and thrive—in the future.  

STREAMLINING THE OCEAN SUPPLY CHAIN 
TO TRANSFORM HOW EFFICIENTLY GOODS 
ARE DELIVERED
Keeping in step with ongoing market 
transformati on and the need for greater 
industry collaborati on and partnership, 
Navis World has evolved to become one 
of this most dynamic—and premier—
conferences for the ocean supply chain. 

In its 11th year, Navis World 2017 promises 
to be bigger and bett er than ever before. 
From March 27-30, 2017, more than 350 
terminal operators, ocean carriers, vessel 

owners, industry infl uencers and experts 
will gather at the InterConti nental in San 
Francisco, California to learn, share, network 
and collaborate with peers in order to help 
solve the industry’s biggest challenges, and 
capitalise on future opportuniti es.  

Captain Phillips, the hero of the Maersk 
Alabama hijacking by Somali pirates and 
the inspirati on for the Tom Hanks movie, 
will take the stage as keynote speaker, and 
will sign books for att endees. Additi onally, 
att endees have even more opportuniti es 
to rub elbows with industry peers. Various 
networking events held throughout the 
conference, including the Navis Inspire 
Awards Gala and celebrati on party at the 
famed California Academy of Sciences, will 
enable parti cipants to catch up with familiar 
faces, make new connecti ons and further 
build out their professional networks.

With more than 50 sessions to choose 
from in fi ve diff erent tracks, Navis World 
conference programming is carefully 
designed to match the vast roles, 
experience-levels, interests and needs 

NAVIS WORLD 2017
A DEEPER DIVE INTO THE GLOBAL OCEAN SUPPLY CHAIN
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for all event participants. Independent 
learners may benefit from its 40+ breakout 
sessions, while those interested in a more 
collaborative, yet small-group experience 
with other conference attendees may 
gravitate toward its interactive Open Space 
Forums and workshops.

TRACKS FOR THE NAVIS WORLD 2017 
CONFERENCE INCLUDE:
TRACK 1: Need-to-Know and Nuances 
of N4 - These sessions cover topics such 
as migrations, moving to mega volumes, 
evolving automation strategies and all 
aspects of N4 before, during and after an 
implementation. Navis Product Managers 
will present on the N4 roadmap and 
customers will share best practices and 
lessons learned from N4 implementations 
and migrations from in-house systems.
TRACK 2: Let’s Talk Terminal Optimisation 
and Productivity – In this track, conference 
attendees will hear the latest in 
optimisation, productivity and business 
intelligence. Sessions will also cover how 

to get the most out of N4 and N4 modules 
through innovation, process automation 
and customisation. Multiple customers and 
Navis services pros will share real world 
experiences with yard optimisation, Expert 
Decking, Prime Route and N4 customisation.
TRACK 3: Maximise Your Performance 
Thru Automation – Attendees who are 
interested in or are actively implementing 
semi- or fully-automated processes or 
equipment will want to follow track three. 
Customers will offer real-world experiences 
and best practices to help others see 
success in their automated projects. Navis 
experts will review topics such as the future 
of automation, automated decision making 
and lessons learned to date.
TRACK 4: Delivering on Data Sharing and 
Supply Chain Collaboration – Sessions 
in track four will focus on cutting edge 
technologies and practices in collaboration 
across terminals, carriers, ports and the 
entire ocean supply chain, including 
topics on Port Call Optimisation, Port 
Collaboration Decision Management, real-

time connectivity and supply chain startup 
technology. XVELA and industry experts 
along with customers will highlight initial 
project results and value, analytics and 
emerging innovation underway to make 
collaboration a reality.
TRACK 5: Vectoring in on Vessel 
Performance – Designed for attendees with 
a vested interest in vessel performance, 
track five brings new carrier-focused 
thinking and insight into how stowage 
planning, vessel monitoring, and capacity 
and allocation planning are becoming 
more strategic and necessary to survive in 
a competitive environment, with a focus 
on leading technologies, techniques and 
automation best practices in this arena.   

For those in search of a deeper 
understanding about complementary 
solutions and services to help drive further 
efficiency within their own business 
operations, Navis World’s Technology 
Exhibition returns, offering demonstrations 
of the most advanced solutions available on 
the market today.  
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NAVIS INSPIRE AWARDS  
The Navis Inspire Awards, sponsored by 
Port Technology Internati onal, are designed 
to recognise and celebrate excellence 
across the ocean supply chain and Navis 
customers that are driving change in the 
industry.  “The Navis Inspire Awards are 
all about celebrati ng the successes of our 
customers, who are constantly inspiring 
us in new ways by staying ahead of our 
constantly evolving industry,” said Andy 
Barrons, SVP and CMO, Navis. “We are 
thrilled by our customers’ response and 
parti cipati on, and are eager to see who 
comes out on top.”

Winners will be selected based on a 
combinati on of peer voti ng on the Navis 
Collaborati on Center and through fi nal 
selecti on by the Navis and Port Technology 
Internati onal judging panel. Winners will 
be honored during an awards luncheon 
during Navis World 2017 and recognised 
in Port Technology Internati onal. 

CONGRATULATIONS TO THE 2017 NAVIS 
INSPIRE AWARD NOMINEES!
Collaborati on Across the Container Flow
1.  Hapag-Lloyd
2.  DP World UK
3.  Manila Internati onal Container Terminal, 

Internati onal Container Services, Inc.

Customer or Community Impact
1.  Davao Internati onal Container Terminal
2.  DP World Caucedo
3.  DCT Gdansk
4.  Marport Terminal Operators
5.  Puerto Central
6.  Baas Internati onal Group– Riyadh Dry Port

Innovati on
1.  Haifa Port
2.  Napier Port
3.  Operadora Portuaria Centroamerica
4.  Terminal de Contêineres de Paranaguá 
5.  Yilport Holding Inc.
6.  Terminal Pacífi co Sur Valparaíso

Terminal Operati ons Opti mizati on
1.  Abu Dhabi Ports Operati ng Company 

PJSC – Abu Dhabi Terminals Khalifa Port
2.  DaChan Bay Terminals
3.  DP World Australia
4.  PD Ports
5.  Sri Lanka Port Authority
6.  Sociedad Portuaria Regional 

de Cartagena and Terminal de 
Contenedores de Cartagena

7.  APM Terminals WestMed
8.  Maher Terminals

Vessel Performance and Capacity 
Opti mizati on
1.  China COSCO Shipping Container Line
2.  CMA CGM

16   EDITION 73: SPRING 2017 WWW.PORTTECHNOLOGY.ORG



PORT TECHNOLOGY INTERNATIONAL IS A SPONSOR OF
NAVIS WORLD 2017

NAVIS CARRIER SOLUTIONS
As part of its broadening software strategy, 
Navis will showcase at the conference 
its expanded portfolio of Navis carrier 
solutions.  These products include stowage 
planning software StowMan and stowage 
optimisation solution StowMan[S], onboard 
loading computer MACS3 and the vessel 
performance management software 
Bluetracker.  Large shipping line operators 
use StowMan for their voyage cargo 
planning involving multiple ports. They 
benefit from integrated systems on board 
(MACS3) and ashore (StowMan) using the 
same data to enable maximised cargo load 
while reducing planning time significantly.  
StowMan[S] increases the vessel utilisation 
and the cargo intake onboard, and includes 
a state of the art optimisation engine.  
Bluetracker is the leading performance 
monitoring and reporting tool that simplifies 
manual data entry on board, validates the 
data during entry, standardises it fleetwide 
and visualises it for benchmark analysis.

XVELA
XVELA is addressing the lack of 
transparency, data sharing and cooperation 
among stakeholders in the ocean supply 
chain with the creation of a transformative, 
cloud-based collaboration platform. A 
subsidiary of Navis, XVELA operates as an 
independent entity with a laser focus on 
driving new efficiencies and cost savings 
throughout the stowage process for both 
terminals and carriers, bridging the gap 
between vessel stowage solutions and 
terminal operating systems. 
The XVELA platform provides the industry’s 
first shared stowage visualisation and 
comparison tools, enabling real-time 
collaborative planning between terminals 
and carriers using shared, unbiased data 
for a single source of truth. With unique, 
actionable visibility across the full rotation, 
XVELA gives users the “big picture” of 
stowage activity – including unexpected 
changes – so users can take proactive 

measures to maximise operational 
efficiency and minimise potential cost 
impacts and disruptions. The result is a win-
win solution that proves carrier-terminal 
cooperation need not be a zero-sum game.
XVELA successfully completed pilots 
with top terminal operators and ocean 
carriers in 2016 including HHLA, PSA, 
Modern Terminals Limited, Port of Tanjung 
Pelepas, Hapag-Lloyd, Maersk Line, OOCL, 
NYK Line, and MCC Transport. The pilots 
proved the underlying technology of the 
XVELA solution and demonstrated the 
platform’s ability to facilitate terminal-
carrier collaboration and provide 
advance, actionable visibility throughout 
the stowage process. Meanwhile, the 
XVELA platform continues to evolve at a 
rapid pace, with innovative features and 
functionality rolled out on a weekly basis 
and new integrations driving transparency 
and efficiency to connected terminals and 
carriers. 
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Captain Phillips
Captain Richard Phillips became the centre of an extraordinary 
internati onal drama and the subject of a subsequent blockbuster 
fi lm with Tom Hanks when he was captured by Somali pirates who 
hijacked his ship – the MV Maersk Alabama. To protect his crew, 
Captain Phillips made a conscious decision to put himself directly in 
harm's way, knowing full well that he might pay the ulti mate price 
for his decision.  In his presentati on Steering Your Ship Through 
Rough Waters: Lessons on Leadership from Captain Phillips, he 
shares his compelling story and draws lessons from those dramati c 
events that can help you and your organisati on survive and thrive 
under extreme conditi ons.  He will also off er signed copies of his 
book “A Captain’s Duty: Somali Pirates, Navy SEALs, and Dangerous 
Days at Sea.”

Christopher Surdak
Christopher Surdak is an industry-recognized expert in Mobility, 
Social Media and Analyti cs, Big Data, Informati on Security, Regulatory 
Compliance, and Cloud Computi ng. Mr. Surdak has held leadership 
roles with Hewlett  Packard, Accenture, Siemens, Dell and Citi bank, 
and Lockheed Marti n Astrospace. In his session Technology 
Disrupti on in Global Logisti cs: Leveraging Data and Digiti zati on Across 
the Supply Chain, he will discuss how data is changing the business of 
global logisti cs and how eff ecti ve management of data can radically 
transform a company’s business model and profi tability.  He will pull 
insight from his books: "Jerk: Twelve Steps to Rule the World" and 
"Data Crush: How the Informati on Tidal Wave is Driving New Business 
Opportuniti es".

SPEAKERS OFFER INDUSTRY INSIGHT, ENGAGEMENT, ENTERTAINMENT
This year’s general session speaker lineup off ers unique, insightf ul, provocati ve perspecti ves into how bold perseverance, connected intelligence 
and innovati ve thinking can help the industry transform and reshape itself against seemingly overwhelming odds.  From the harrowing tales 
and lessons from Captain Phillips to new perspecti ves on data and entrepreneurial thinking from Chris Surdak and Mark Coopersmith to the 
front line insights and anecdotes from Navis President Benoit de la Tour, the audience will experience engaging speakers and compelling 
content. Highlights include:
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Mark Coopersmith
Mark Coopersmith is a Senior Fellow and Faculty Director at UC 
Berkeley’s Haas School of Business, where he teaches innovation, 
entrepreneurship, and leadership. He has built and run global 
businesses for Sony and Newell Rubbermaid, has launched successful 
Silicon Valley startups (his ecommerce startup WebOrder is now 
owned by Google), and speaks often to audiences and top media 
around the world. His presentation, and follow on breakout session, 
will cover The Silicon Valley Perspective: Acting and Succeeding 
Entrepreneurially Inside Your Company.  He will also draw from his 
book: "The Other 'F' Word" that helps leaders and teams put failure 
to work to drive innovation and growth.

Benoit de la Tour, Navis
As President of Navis & Head of the Software Business in 
Kalmar, Benoit de la Tour has more than 20 years of experience 
in developing global software business and deep knowledge 
of supply chain software applications and related services. He 
has held senior positions at Microsoft, Ciena, a global supplier 
of telecommunications networking equipment, software and 
services, Infor Global Solutions, the world’s third largest Enterprise 
Application Software company, and Information Builders Inc., a 
worldwide Business Intelligence software company.  In his welcome 
to Navis World keynote, Benoit will present on key industry 
trends, challenges, and opportunities and the need for connected 
intelligence to streamline the flow of goods across the ocean supply 
chain.
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THANK YOU TO NAVIS WORLD 2017 SPONSORS
The success of Navis World depends on the support of our partners and sponsors.  Without you, none of the past, current or future Navis 
Worlds would be possible.
Att endees can network with all exhibitors and key sponsors in the Navis World Technology Exhibiti on.

Diamond Sponsor Plati num Sponsors Gold Sponsors

Silver Sponsors

Exhibiti ng Sponsors

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

Partner Sponsors

Media Sponsors
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GateSuite
Container Code Recognition
IMDG Labels Identification
License Plate Recognition 
Automatic Damage Inspection
Pedestals for Driver Identification

CraneSuite
Container Code Recognition
IMDG Labels Identification
Truck Positioning System
Terminal Truck/Staddle Carrier Identification
Traffic Management System

YardSuite
Container Code Recognition
Truck Positioning System
Truck Lifting Avoidance
Obstacle Collision Avoidance
Stack Collision Avoidance



It may seem rare that common ship handling 
and cargo loading operations result in 
major incidents. However, when such 
circumstances do arise, the financial and 
commercial consequences can be significant. 
For example, TT Club was involved in an 
incident where a ship dragged its anchor 
after a winch malfunction had prevented 
it from being raised. The anchor was lost 
overboard, along with a large part of the 
anchor chain, rupturing a major underwater 
gas pipeline. A relatively minor equipment 
failure in rough weather, combined with 
poor ship handing, immediately created a 
critical situation with the potential for major 
environmental and social impacts, together 
with serious commercial implications for the 
port operator and the local community. 

While TT Club is in a unique position 
to advise operators on the unfortunate 
consequences of a major port-related 
incident, by way of fifty years’ experience 
in handling liability claims and underwriting 
risk for the cargo handling sector, the reality 
is that prevention is without exception 
better than reacting after an incident.  For 
these reasons TT Club, facilitated by ICHCA 
International, inaugurated its Innovation in 

Safety Award in 2016. The two organisations 
will shortly publish a digest giving details of 
the projects entered for the first award, in 
order to share best practice, educate and 
facilitate operators in safety management.  
Edited extracts from this publication are 
presented in this article.

INNOVATIONS IN SAFETY
The 2016 Award was open to anyone – an 
individual, team or company – involved in 
cargo logistics.

Entrants were required to show that a 
product, idea, solution, process, scheme 
or other innovation had resulted in a 
demonstrable improvement to safety. 
Empirical evidence or corroborative support 
was required to illustrate that the entry 
enhanced safety in a defined situation or 
provided a solution to a defined issue. 

It was a genuinely difficult task to 
evaluate the entries – the judges were 
seeking something that had a proven record 
of improving safety, was original in its 
approach, conception and implementation, 
and was transferable between operations 
globally, whether small or large. The selected 
examples of the initiatives described here 

demonstrate the breadth and depth of 
challenges and solutions that exist through 
the industry.  TT Club believes that safety 
is as much about protecting and enhancing 
sustainable business as about saving lives. 

MOBILE EQUIPMENT – DRIVER SAFETY
APMT Buenos Aires won the inaugural award 
for its work in improving driver safety.  In 
2012, as the HSE team at the terminal started 
to look at implementing the Company’s 
‘Global Minimum Requirement’, part of 
which required mandatory use of seat-belts 
in all cargo handling equipment (CHE), it 
became very clear that CHE operators at 
the facility commonly displayed a lack of 
awareness for their own safety. With mobile 
equipment constantly working across the 
eight acres of the terminal, enforcing the 
global requirements meant identifying a 
method to monitor driver behaviour. The 
HSE team looked into systems capable 
of controlling the use of seatbelts, but 
encountered the challenge that the system 
could easily be bypassed. Furthermore, the 
operational practice allowed any operative 
to drive any item of equipment without 
positive identification of the user.

SAFETY INITIATIVES 
ARE THE PRIME TOOL IN RISK MITIGATION 

Peregrine Storrs-Fox, Risk Management Director, TT Club
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The APMT team, with the help of a 
developer who already was working on a GPS 
tracking device for CHEs, designed a system 
with live GPS positioning for all vehicles (not 
just CHEs) and an ID Touch Key with selective 
logging system for each previously authorised 
operator. In order to be authorised, drivers 
first need to take an official training course 
and be certified.  The use of seatbelts was the 
primary objective, but could only be enforced 
when the driver logged on to the system via 
use of the ID Touch Key. In order to achieve 
this, the system was enhanced to prevent 
the equipment starting if the driver had 
not logged on. In addition, an alarm would 
sound if the seatbelt was not used and the 
equipment turn off automatically. Further, if 
the seatbelt was activated before the seat 
sensor, indicating it had been bypassed, 
again the CHE would not start and an alarm 
will sound.

Additional safety and monitoring benefits 
also accrued from the system, such as 
speed tracking, assisted by GPS. Thus, it 
was possible to introduce maximum speeds 
inside in all operational circumstances. 
Whenever a vehicle exceeds the set limit, 
an alarm now sounds inside the cabin until 
the speed is reduced.  Also, operational time 
tracking was also installed on all equipment 
to enhance preventive maintenance and, in 
order to prevent drivers leaving the engine 
running while not in the cab, a ten-second 
automatic shut-down feature was added. 

When it was found that some operatives 
were bypassing the wiring so that they 
could disable all the alarms, the system was 
further enhanced by creating a specific high 
visibility light to ensure that all equipment 
could be seen to be working from a distance 
or with the CCTV system. All elements of 
data are recorded and analysed, facilitating 
individual reports to be produced with 
hard statistics that support effective 
performance management.

JAMMED TWISTLOCKS
Australian stevedores and port services 
supplier Asciano’s employee Andrew Ryan 
tackled the eternal problem of jammed 
container twistlocks and provided a solution.  
The crane operator and HSE representative 
Andrew came up with a simple but effective 
idea to prevent the danger to stevedores 
and crew. He invented the Ryan Key, now 
used across Asciano’s Patrick Container 
Terminals group, which manages about 
half of all containerised cargo that enters or 
leaves Australia, handling more than 3m TEU 
annually through four container terminals in 
Brisbane, Sydney, Melbourne and Fremantle.

Andrew followed the “hierarchy of control” 
methodology to come to this solution. It 
was obvious that the key risk was potential 
injury and death.  Firstly, he identified that 
the main hazard needing to be eliminated 

was faulty twistlocks. However, since the 
stevedores and terminals do not own or 
control the twistlocks, it was impossible 
to eliminate their use or substitute them 
with a different, safer shipboard securing 
mechanism. Further, when faulty, there was 
no choice but for stevedores to step into the 
Restricted Work Zone to unlock a twistlock, 
so the activity could not be isolated. 

Consequently, Andrew needed to develop 
an engineering control, a solution to working 
with faulty twistlocks.  He worked on an initial 
concept of a plastic fork wedged device, 
which enabled the twistlock head to remain 
in the open position so that the container 
could be unloaded. This simple device not 
only resolved malfunctioning locks, but also 
those that had been inserted incorrectly. 
Most importantly, it enabled the stevedore 
to apply this “Ryan Key” and step away from 
the unit before the lift began. The final piece 
of the safety jigsaw was to implement an 
amended communication protocol between 
the crane operator and the person entering 
the Restricted Work Zone to apply the Ryan 
Key to ensure that no containers are lifted 
while a person is in danger.

After approval from the Terminal’s Safety 
Manager, Andrew made prototype keys 
and agreed the revised communication 
protocol. Trials were an instant success and 
popular with the stevedores; Andrew then 
took the idea to senior work colleagues for 
their thoughts and gain their wholehearted 
support.

The Ryan Key is now implemented in work 
practices at all Patrick terminals and the 
results speak for volumes: worker morale is 
much higher; safety culture has improved; 
productivity is up and, most importantly, no 
further fatalities have occurred.

STACK COLLISIONS
Collisions between loads and stacks of 
containers is a familiar safety issue, a recurring 
problem in container terminals globally.-. 

Happily, a number of solution providers have 
been investing in solutions, for both manual 
and automated terminal environments. 
One entry for this award, although not the 
ultimate winner, impressed the judges in 
particular by demonstrating operational 
safety issues, including the prevention of 
collisions between load and stack in the bay 
in which lifting was taking place as well as 
preventing collisions in adjacent bays. In 
addition, by use of stack height information 
enabled path optimisation, in turn saving 
energy and reducing wear on ropes and 
machinery. Furthermore, a gentler container 
handling cycle encouraged less spreader 
degradation, while providing a greater degree 
of driver assistance.

The entry from LaseSCP-3D/2D – Stack 
Collision Prevention System appeared unique.  
Developed by LASE in cooperation with the 

biggest port operators in several locations. 
It is a holistic solution that uses a 3D-laser 
scanner that can cover the operating bay and 
also the adjacent bays of a stack. 

After launching the device in 2014 it has 
been set in operation in several terminals 
worldwide, including facilities operated by 
some of the major global players. 

Promoting safety and good practice 
through collaboration and sharing are 
at the heart of TT Club’s mutual ethos, 
and well-aligned to ICHCA’s primary 
goals of improving the safety, security 
and sustainability of cargo handling and 
goods movement by all modes through 
international supply chains. The pair 
therefore commend the Innovation in 
Safety Award as a way of recognising 
workable initiatives that heighten port and 
terminal safety globally. Such initiatives, 
however minor, are crucial in facing the 
evolving risk challenges of everyday 
operations and reducing the incidence of 
disruption and injury.

ABOUT THE AUTHOR

Peregrine read Law at Southampton 
University, specialising in the law of carriage 
and international trade. He has been with 
the TT Club since 1984, firstly handling claims 
and providing advice to all types of transport 
and logistics operators, including ports and 
terminals, until the late 1990s when he was 
directing claims operations worldwide for 
the Club. Since 2002, Peregrine has led the TT 
Club's loss prevention services to Members. 
In this role he has developed strong links 
with like-minded trade organisations and 
NGOs with a view to promote good practice 
in health and safety matters as well as 
general operations through the supply chain. 
TT Club has regularly highlighted issues 
arising through the supply chain relating 
to inaccurate gross mass information, and 
incorrect or inadequate packing. 

ABOUT THE COMPANY

TT Club has single-mindedly served the 
international transport and logistics 
community since 1968, evolving alongside 
the industry to provide the highest quality 
comprehensive cover. With TT Club you 
can expect:
• Comprehensive cover
• Loss Prevention and expert support
•  Integrated global reach – managed by 

Thomas Miller
• Membership advantages
• A claims process that is on your side

ENQUIRIES

www.ttclub.com
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When converting a manual container 
terminal to automation, the first thing 
that comes to mind is installing automated 
equipment and building the infrastructure 
needed to run it. However, to ensure the 
terminal is running optimally, the services and 
maintenance of an automated terminal also 
needs proper attention. This focus must begin 
in the planning phase, continue through the 
deployment and start-up periods, and extend 
into maintenance planning and optimisation 
over the lifetime of the terminal.

Manual container handling equipment 
will work even if the machines are not in 
perfect condition, because human operators 
can work around the deficiencies of each 
piece of equipment or deal with exceptions 
in operational processes. By contrast, 
automated equipment always needs to 
operate faultlessly to ensure it does not 
become a constraint on the performance of 
the terminal.

In a manual terminal, replacing or 
repairing an individual component or 
machine typically has a minor impact 
on the performance of the terminal as 
a whole. In an automated terminal, the 

situation is very different. In the worst-case 
scenario, the breakdown of a single piece 
of equipment can lead to shutting down 
part of the terminal for 15 to 30 minutes to 
remove the machine from the yard.

In automated terminals, the workload of 
the maintenance team changes markedly, 
as aspects of human error are eliminated. 
Dealing with typical manned equipment 
events such as collisions and accidents, 
or having to react to ad hoc repairs on 
equipment is reduced dramatically, bringing 
cost savings in the long term. Automated 
equipment can also provide continuous 
updates on its status, and can send alerts 
when any faults are detected. However, 
a consistently implemented inspection 
and preventive maintenance programme 
becomes an absolute necessity.

Converting to automation requires a 
major change in practices and attitudes 
not only for the terminal’s maintenance 
team, but also for operations and IT. In a 
manual terminal, these are traditionally 
separate departments. With automation, 
IT becomes a critical function that needs to 
integrate seamlessly with operations and 

maintenance. This represents a new way 
of thinking for container terminals, and is 
often overlooked in the planning phase.

A key characteristic of an automated 
terminal is that decisions are based on 
data gathered from container handling 
equipment. The automated machines are 
monitored 24/7 by equipment control 
systems, and large amounts of captured 
data can be analysed in order to detect 
subtle changes in equipment performance. 
These identified trends can then be used for 
scheduling preventive maintenance before 
actual component breakdowns occur.

Sensitive automated equipment requires 
a targeted, routine preventive maintenance 
program to ensure proper operation and 
provide maximum in-service lifespan. As a 
result of a routine preventive maintenance 
program, the need for unscheduled corrective 
maintenance decreases, since machine 
failures can often be spotted beforehand due 
to 24/7 tracking of the machines. Additionally, 
the number of ad hoc repairs is reduced. In 
an automated terminal, there are fewer 
repairs due to collisions, incorrectly handled 
equipment or human error.

MAINTENANCE
OF AUTOMATED TERMINALS

Arto Keskinen, Vice President, Intelligent Service Solutions, Kalmar; Ilkka Annala, Vice President,  
Project Delivery, Kalmar; Peter Miedema, Vice President, Professional Services EMEA, Navis
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EYES ON THE GROUND
The standard maintenance intervals are 
the same for both automated and manned 
equipment. However, for automated 
terminals pre-planned short-term 
maintenance checks become increasingly 
important since there are no drivers to 
report on the condition of the machines.

Automated container handling 
equipment incorporates a large number of 
optical and other sensors. These need to 
be checked manually at regular intervals. 
Furthermore, simple visual inspection of 
the equipment and correct reporting for 
future use becomes essential.

In automated terminals, monitoring of 
operation and the condition of the fleet 
is no longer a ’nice to have’ option, but 
a crucial necessity. Without advanced 
monitoring tools and remote diagnostics, 
there is no way to manage the operative 
fleet actively.  Furthermore, not every 
maintenance condition will be reported by 
automatic diagnostics. Trained operators 
are needed to analyse fleet performance 
and condition to proactively identify any 
potential maintenance issues and take 
needed actions to avoid unnecessary 
interruption in the operation.  This analytical 
work is an expert role beyond the scope of 
the traditional maintenance technician. In 
an automated terminal, operational and 
maintenance staff needs to be familiar 
with various IT systems, a fact that must be 
addressed in training.

In automated terminals, the system 
collects and measures key equipment 
performance and availability metrics that 
have been typically collated manually 
for decades. These statistics are of 
great relevance for terminals looking to 
understand and then optimise their fleet 
performance and usage.

Planning the operations and maintenance 
of an automated terminal is a complex task 
that requires continuous optimisation of 
multiple variables. A structured approach 
to maintenance ensures greater equipment 
availability, which in turn increases overall 
equipment efficiency.

Knowledgeable automation providers 
can be of great assistance when optimising 
equipment maintenance. This helps 
terminals reap the most significant benefit 
of automated terminals, namely constant 
and predictable throughput around the 
clock, every day of the year.

TERMINAL LAYOUT CONSIDERATIONS: 
HORIZONTAL TRANSPORTATION EQUIPMENT
In automated terminals, maintenance 
needs to be taken into account at every 
level, including the physical design and 
layout of the site. The most obvious 
requirement is that areas in which people 
need to interface with the automated 

equipment must be carefully defined 
and strictly separated from automated 
areas. This has several implications for the 
maintenance of the equipment.

Automated straddle carriers / shuttle 
carriers and automated guided vehicles 
(AGVs) can be driven outside the 
automated environment for maintenance. 
For these types of equipment, separate 
“airlock” areas must be built at the 
perimeter of the automated area for short-
term maintenance and refueling. To ensure 
maximum equipment uptime, these check-
up areas should be located closer to the 
container area than the actual maintenance 
workshops to which the machines can 
be driven for more extensive service or 
repairs. This factor needs to be designed 
into the automated terminal layout from 
the beginning.

In automated terminals, good maintenance 
planning and predictive service typically 
ensure extremely high fleet reliability. 
However, the unlikely event of machine 
stoppage must also be taken into account.

A typical strategy for handling serious 
exceptions is to segment the automated 
container yard into several zones that can 
be isolated from each other with light 
curtains or other safety solutions. In the 
event of a machine breakdown, these 
zones can be sequentially closed off from 
automatic operations and then reactivated 
after the machine is removed from the 
yard. This enables the rest of the terminal 
to continue operating uninterrupted.

An alternate method is to define a 
software-based safe zone around the 
faulty machine, so that other automated 
equipment can move around it. At the end 
of the shift, operation in the yard is then 
temporarily halted for the removal of the 
parked machine.

TERMINAL LAYOUT CONSIDERATIONS: ASCs
Unlike rubber tyred-based container 
handling equipment, automatic stacking 
cranes (ASCs) cannot be moved outside 
the container block. This means that for 
maintenance, the ASC needs to be driven 
to the maintenance area at either end of 
the stack to isolate it from the automated 
environment.

ASCs generally operate in pairs, so when 
servicing one of the cranes on the block, 
the complete block can be served by the 
other ASC.

The stack layout should include 
sufficiently large maintenance zones in 
the exchange areas at both ends of the 
block. The maintenance zones must be 
large enough that the crane at that end 
of the block can be taken out of operation 
for servicing while still allowing the other 
crane to continue serving the entire block 
on both the landside and waterside. When 

this requirement is overlooked, it could 
mean that the entire landside or waterside 
operation needs to be stopped when the 
ASC is serviced.

A typical layout for a maintenance area 
is 4 TEU long, so the ASC that requires 
maintenance can be placed at the end of 
the block. With a four-lane interchange 
layout, two of the lanes will remain open so 
the horizontal transportation can still feed 
the ASC crane that is in operation.

The maintenance planner needs to 
consider several factors when deciding the 
most efficient way to service the cranes. 
The basic principle of an ASC stack is to 
keep containers moving 24/7 without 
interruption. This is not possible unless 
the cranes are serviced at the required 
intervals, but with careful layout design 
the block can still be kept operating at half 
capacity during crane service. Additionally, 
access corridors must be designed into the 
layout so that maintenance staff can safely 
enter the service areas without having to 
pass through the automated zone.

Safety is a key consideration at any 
automated facility, and safety systems as 
well as access control solutions must also 
be maintained consistently throughout 
the terminal. In addition to the actual 
automated container handling equipment, 
an automated terminal has a significant 
amount of other infrastructure that needs 
maintenance, from sensors, safety curtains, 
gates and fencing to wireless networks, 
LAN, servers and cooling systems. This 
requires a new skillset for infrastructure 
maintenance, as staff will need to be 
competent in maintaining many highly 
specialized subsystems including PLCs, 
sensors and lasers.

In an automated terminal, electronic 
sensors replace the human senses as the 
principal method of monitoring equipment 
performance and container movements. 
The precision of automated equipment 
depends on the precision of its sensoring 
and measurement systems, as the human 
eye and manual judgment are not used to 
compensate for out-of-tolerance systems. 
To ensure optimum performance, sensors 
and measuring systems must be calibrated 
at regular intervals. Specialist equipment 
and expertise will also be required for 
the calibration of wheel alignment 
tools, turntables, and the lasers used for 
automated truck handling and spreader 
positioning.

ASC terminals also require regular 
measurement and maintenance of the 
crane rails. Terminals are often built on 
landfill areas, which can cause changes 
in rail geometry as the surface of the 
yard settles over the years. Regular rail 
inspections are part of the preventive 
maintenance program, as crane rails 
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that are out of tolerance will affect the 
movement accuracy of the entire crane. 
This is different from manual terminals, 
where such slight discrepancies are easily 
overcome or even go unnoticed by crane 
operators. 

Complex automated systems have a 
direct impact on the terminal’s operational 
efficiency, so the importance of a strong 
software maintenance and support program 
increases. Like equipment, software needs 
24/7 support to ensure the availability and 
performance of the system. A typical way to 
handle software maintenance and support 
is to sign a long-term Maintenance and 
Support (M&S) contract with the software 
supplier.

SOFTWARE MAINTENANCE AND SUPPORT
With an M&S contract, the customer can 
receive access to a customer portal where 
they can open, update and monitor technical 
support issues; access a knowledge base on 
their system; suggest new product features; 
download patches, tools and drivers; and 
get hot fixes, maintenance releases and 
upgrades for their software.

24/7 support is a necessity for software 
in automated terminals. A small problem 
in the system can close the whole terminal 
for hours if the right support is not available 
24/7. Support is divided in 3 levels:
• Level 1 – problem definition.
  The goal is to clearly identify, validate 

the legitimacy and concisely define the 
problem. The end goal is to document 
and understand the factual problem, 
plus the related background data in 
an organised manner so that the Level 
2 investigation may proceed without 
interruption.

• Level 2 – problem analysis and 
determination.

  The goal is to determine the singular 
root cause of the problem so that it 
may be corrected at this level or at 
Level 3. An intimate knowledge of how 
the system is designed and intended 

to operate is required at this level. 
All product documentation including 
user manuals, functional requirements 
documents, technical specifications, 
entity relationship diagrams need to be 
accessible for analysis. 

• Level 3 – problem resolution.
  The goal is to determine the location 

of the offending code or subsystem 
and apply a patch, permanent fix or 
replacement component. Access to the 
software code, firmware or hardware 
circuitry and the software/hardware 
tools to modify the inherent function of 
the system will be required. 

The primary responsibility of software 
support is to diagnose, isolate and resolve 
reported technical errors and questions 
that are related to software products and 
provide quality solutions as promptly and 
accurately as possible. An online customer 
support portal can be a centralised source 
for support, offering efficient case reporting 
and tracking options.

TYPES OF CASES.
The support process focuses on cases, 
which are issues or items of concern 
brought up by key users. Cases include the 
following basic types:
• Errors
• Enhancements
• Questions
• Other (e.g. additional license requests, 

documentation/training
requests etc.).
At the highest level, there are two 

basic kinds of cases: critical and non-
critical cases. Critical cases are errors in 
software that prevent the terminal from 
performing mission critical functions. 
Critical cases need an immediate response 
and resolution from the supplier, and will 
be dealt with as extremely high priority. 
In some cases, a short-term resolution to 
a critical case may be provided in terms of 
a workable manual or system workaround. 
A system workaround is often considered 

a short-term resolution to critical cases, 
because the first order of business is to get 
the system up and running as quickly as 
possible.

Critical cases are divided into four 
categories, depending on their impact:
• Priority 1: Critical impact, whereby 

production system totally inoperable or 
crashes frequently.

• Priority 2: Serious impact, whereby the 
production system is operational

• but frequent malfunction in essential 
system component

• Priority 3: Significant Impact, when the 
production system is operational but 
occasionally mishandles transactions or 
data.

• Priority 4: Low Impact, when the 
production system is operational but 
not functioning in accordance with 
documentation

The most demanding phase in automation 
deployment is the ramp-up to production. 
Terminals typically require support in 
handling the full range of start-up activities. 
Operators often experience a sense of 
urgency in getting the system running, even 
if all the in-house competence is not yet in 
place. This is when the risks of unplanned 
downtime are at their maximum.

Before starting up commercial 
operations, at least the following functions 
must be in place:
• Maintenance processes
• Competencies for managing the 

automated system 
• Inventory strategy
• Health and safety plans
• Environmental plans
• IT administration

In the critical start-up phase, a trusted 
service provider can step in to support 
the terminal in getting the right processes 
and resources ready. Tasks range 
from defining maintenance concepts, 
transferring master task lists to the 
maintenance programme, creating job 
plans and defining basic principles in the 
Computerised Maintenance Management 
System (CMMS), to setting up processes 
for third-party warranties, damage 
management, and procurement. Workshop 
facilities need to be set up, Health, 
Safety and Environmental plans must be 
implemented for maintenance activities, 
and job descriptions need to be defined. 
Furthermore, new job competences need 
to be established through skill mapping 
within the organisation and/or recruiting 
new resources for maintenance activities.

In the start-up phase, expertise within 
the organisation typically needs to be 
brought up to speed with training and 
external support. Automated terminals call 
for a new calibre of technical knowledge 
at all levels of the organisation. Even 
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traditional technical roles will require some 
understanding of the entire automation 
system, which is a factor easily overlooked 
in terminal automation deployments.

In the start-up phase, external experts can 
serve as ”co-pilots”, supporting terminals 
through an education and knowledge 
transfer period while the operators develop 
their skills and build up experience. 
Maintenance operations also need to be up 
and running from the beginning. The start-
up phase is the ideal time to establish the 
routines that ensure optimum performance 
in the long run.

UNDERSTANDING THE OPTIMISATION 
CURVE
During the start-up phase, terminals need 
to have realistic expectations regarding the 
evolution of maintenance requirements 
over time.

A common assumption with automated 
equipment is that failure rates will start 
at zero from equipment deployment and 
then gradually increase over the lifespan of 
the machine. In reality, failure rates always 
follow a “bathtub” curve.

Failure rates begin at some non-zero level 
on start-up, decrease as the equipment and 
system are optimised, and then gradually 
rise again as the equipment nears the end 
of its planned lifetime.

This phenomenon is also seen in manual 
terminals, but it is particularly relevant to 
automated terminals due to the significantly 
larger number of complex systems that 
need to be interfaced and integrated. 
Automation system performance depends 
on many factors beyond the reliability of 
the actual equipment, including the IT 
infrastructure, software applications, server 
capacity, wireless connectivity and other 
variables. Any of these can cause technical 
issues that need to be smoothed out as the 
entire system is optimised.

Similarly, terminals need to accept 
that meeting specific key performance 
indicators such as Mean Moves Between 
Failure (MMBF) is a gradual process. It 
will take some time for MMBF to reach its 
target level, as the automation system is 
optimised and fine-tuned. However, once 
the target level is reached, MMBF and other 
similar metrics can be expected to remain 
steady and even gradually improve over the 
lifetime of the automation solution.

Optimisation services that support the 
terminal’s TOS (Terminal Operating System) 
and Equipment Control System (ECS) can 
provide terminal operators with insight 
on how to review performance, analyse 
data, and fine-tune the use of the systems 
that support their automated equipment. 
This allows the terminal to optimise cycle 
times and maintain maximum operational 
performance.

When implementing TOS and ECS for 
an automated terminal, there are some 
special factors that need to be considered. 
For example, experience has shown that 
an on-going testing strategy is essential 
when seeking to continuously improve the 
performance of systems, equipment and 
people at the terminal.

Another key factor is the importance 
of exception handling. Terminals cannot 
just focus on the ’happy day scenario’ of 
the container flows, but need to ensure 
that they can handle the situations when 
something does not work as expected. In an 
automated terminal, there are no manual 
workarounds, so this needs to be the focal 
point of services, testing and training. 
The highest productivity in an automated 
container terminal is achieved if exception 
handling has been efficiently arranged with 
the correct skillsets.

Paradoxically, as terminal automation 
develops in sophistication, the need for 
operator intervention decreases, but the 
average complexity of the exceptions that 
cannot be handled automatically increases. 
This means that operators need to be 
better trained and have a more complete 
understanding of the automation system 
as a whole. Emulation-based exception 
handling training can help operators 
practice a wide range of scenarios, and 
helps ensure that operators can handle the 

demanding task of managing an automated 
container terminal.

Automated testing is also gaining 
ground in terminal software, especially 
in connection with version upgrades and 
new features. With automated regression 
testing, terminals can have thousands 
of different test cases ready when the 
new software release is delivered, and 
can test these scenarios with the latest 
software over and over again. Sophisticated 
automated testing saves resources and 
enables releases to be thoroughly tested 
prior to deploying them in the production 
environment.

Terminals must also accept that when 
deploying automation and new software, 
productivity cannot be maximised at 
the start. Instead, it must be improved 
incrementally by fine-tuning the system 
setup, operational parameters and 
settings, and prioritising key actions over 
less important tasks. The operational 
and maintenance procedures must 
also be optimised. Productivity is the 
result of optimal cooperation between 
equipment, systems and people, and all 
three require constant focus. Optimisation 
services enable improvement of cycle 
times, operational work processes and 
optimisation of terminal performance 
through information provided by TOS, TLS 
and PLC software.
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Noise has become an important 
environmental issue across the globe. As 
transport hubs, container terminals are 
particularly loud. The most prevalent noise 
is an almost continuous flow of traffic 
coming in and out of the port. Then there 
are ships, port machinery, warning signals 
and alarms. 

Adding to all this are dockside cranes, 
making their own noise as they load and 
unload ships. Each crane has motors, 
gears, ropes and machinery moving on 
steel wheels. Noise results whenever metal 
touches metal, crane motors run, and rope 
mechanisms operate, as they are built to do.

In the midst of a busy port, does reducing 
crane noise make much difference to the 
overall noise level? If so, how can you do it?

WHY REDUCE CRANE NOISE?
Konecranes has been manufacturing 
container cranes for more than four 
decades. In the beginning, noise wasn’t a big 
issue, because the ways it affected humans 
were less well known and residential areas 
were separate to ports. However, noise 
pollution has become a major challenge as 

urban areas continue to expand across the 
seafront, ports have become busier, and 
the two areas have crept closer. 

Current medical knowledge shows clear 
evidence that continuous residential noise 
and chronic sleep disturbance can cause 
significant health problems. In addition, 
machinery operators and those working 
near such heavy equipment are repeatedly 
exposed to a high noise level, with the 
potential for noise-induced hearing loss 
and elevated levels of stress. 

Western governments began legislating 
about noise in the 1970s, when 
environmental issues started to catch on 
with the general public. Since 1996, the 
European Sea Ports Organisation (ESPO) 
has seen noise move from one of its lowest 
environmental priorities to one of the 
highest: in 2016, it was third out of ten. 
Noise is considered one of the major effects 
that a port has on its surroundings. 

A LITTLE SOUND IS GOOD
Cranes can’t be too quiet or it’s difficult 
to operate them safely. Operators need 
to be aware of what their own crane is 

doing; although crane control devices 
and indicators guide them, the operator 
gets a lot of information about the status 
of the crane through hearing and sensing 
its motions. Similarly, yard personnel on 
the ground need to know what is going 
on around them. Moderate sound can 
therefore be considered an essential safety 
feature.

However, there are currently no rules 
about such noise.  International standards 
cover some port equipment, like forklift 
trucks, but most port machinery is not 
subject to direct noise emission guidelines. 
In the future, standards like the Outdoor 
Noise Directive 2000/14/EC will most likely 
be expanded to include limits for more 
types of port equipment. 

Regarding noise emissions, there is no 
industry or global standard for an entire 
port. Noise limits are usually defined 
by regional authorities, who issue local 
environmental permits at their own 
discretion. Ports can also get voluntary 
ESPO certification, which ensures certain 
industry-recognised standards for its 
members.

SEEN BUT NOT HEARD
THE NEED TO REDUCE CRANE NOISE

Ari Nieminen, Chief Research & Development Engineer, 
Konecranes, Port Cranes

EDITION 73: SPRING 2017    31 

CONTAINER HANDLING CONTAINER HANDLING 



OSLO: A REAL CHALLENGE
Norway does a lot of international trade 
via sea. Oslo Havn (Port of Oslo) reports 
to the department of transport and 
the environment of the City of Oslo. 
Their charter is to offer efficient and 
environmentally-sound sea transport. 
Private enterprise does most of the work 
at the terminals, but the Port of Oslo 
takes care of the cranes.

Noise is of particular concern at the 
Port of Oslo because it operates day and 
night, a mere 300 metres from residential 
areas. The port has a close cooperative 
relationship with the local residents, 
and works with them to ensure they 
are disturbed as little as possible, while 
keeping the port fully operative. Because 
of this, one of the primary factors in 
their evaluation of bidders to supply 
new harbour equipment is always noise 
reduction.

In its plan to expand its operations, 
the Port of Oslo asked Konecranes to 
supply two brand new PMX STS cranes for 
delivery in December 2015. Each crane 
had a 48/64 T load, a 75/150 m/min 
hoisting speed, a maximum trolley speed 
of 180 m/min, and a 40m outreach with a 
33m lift height. 

Two of the key reasons they chose 
Konecranes was our clear understanding 
of the noise problem in their particular 
situation and our ability to provide a 
solution. 

TOUGH AND DETAILED REQUIREMENTS
Sound control is more effective when 
specifications are clear from the very 
beginning of the project. This makes 
customisations target-oriented and 
more cost-efficient.  Sometimes a 
requested low noise level might not 
even be physically possible. In this case, 
we worked carefully with the Port of 
Oslo to ensure specifications were clear, 
comprehensive and realistic.

Even with such preparation, this was 
still a challenging project. The Port of 
Oslo had very strict noise emission 
requirements for its new STS cranes. 
Sound power (Lw), the basic noise level 
of the crane, had to be 100dB(A) or less, 
which is roughly comparable to a normal 
passenger car.

A typical STS crane has a sound power 
of about 108dB(A). Due to the logarithmic 
scale usedan 8dB drop means, in practice, 
an 80% decrease in power level – quite 
an engineering challenge. Yet there was 
more: sound pressure (Lp, at various 
locations within the crane, such as inside 
the operator’s cabin), had to be 60dB(A) 
or less. These requirements must apply 
24/7, as the cranes could be used at any 
time, day or night. 

MEASURING AND ANALYSING NOISE 
The noise of a large object like a crane is 
measured by the sound pressure around it. 
To cover all sound sources located within 
the crane structure, including moving 
components like the hoisting trolley, we 
located measurement points within an 
ample distance all around the crane.

Distance is important because the effect 
of the crane’s noise on its environment 
decreases as the distance from the crane 
increases. Figure 1 shows how a crane with 
a sound power of 100 dB(A) gives off sound 
pressure of about 58dB at 50m and 52dB 
at 100m.

Outdoor measurement always captures 
background noise from wind, traffic and 
other machinery that cannot be controlled. 
For accuracy, measurement locations must 

have background noise at least 3-4dB 
lower than the measured noise. With the 
ideal 60dB(A) background, this condition is 
met less than 40m from the crane and with 
the more typical 70dB(A), less than 20m 
away. Such conflicting requirements mean 
good measurement conditions are often 
only available at night with good weather 
and little port traffic. 

Figure 2 shows how noise emission from 
an STS crane fluctuates according to its 
operation cycle. Peaks indicate operation 
and troughs indicate a stop combined 
with background noise. In this case, at a 
distance of 125m, the observed noise level 
varied from 42 to 60dB(A).

Because of large variations, we evaluate 
crane noise using equal levels from several 
operational cycles rather than single peak 

Figure 1. How sound pressure changes with distance from the crane

Figure 2. The sound pressure emitted by an STS crane 
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values. Continuous recording also shows 
the operational phases with the highest 
noise levels, information valuable for 
identifying noise reduction targets.

HOW TO MAKE CRANES QUIET
Design is key to low noise on cranes. 
There are two parts to any crane design: 
components and overall structure. Noise 
engineering is a way to identify noise 
sources to understand and manage them. 

We started with the components, 
because components emit sound directly. 
Figure 3 shows nine noise sources on a 
typical STS crane. Motors, fans and festoon 
trolleys emit a steady noise while running. 
Impulse or intermittent noise is generated 
by running ropes, the spreader and trolley 
wheels that pass over rail joints. 

 The most efficient way to reduce 
overall noise is to address the sources 
of the highest levels first, as this has the 
strongest effect. Figure 2 shows that the 
highest noise levels occurred during high-
speed operation with the hoist or trolley. 
The load being lifted doesn’t affect noise 
nearly as much as speed. 

So we used low-noise components. At 
Konecranes, we design and make all the 
core components for our cranes. In this 
case, the gearbox, motors, control system, 
trolleys, wheels and other machinery were 
all specially designed to minimise sound 
emission. 

STRUCTURAL CHANGES
All crane components are attached to 
the structure in some way, and all crane 
structures transmit sound energy in 
some way. In addition, the load-carrying 
structure of an STS crane is particularly 
prone to emitting unwanted sound 
because of its box shape. The next thing 
we did was minimise the transfer or 
emission of sound through the structure.

We isolated all significant noise 
sources from the supporting structure 
by flexible joints or supports. Where 
possible, machinery was covered with 
soundproofing. The most challenging task 
was to optimise the crane’s box structures 
and increase structural dampening with 
purpose-built dampening elements.

On the hoisting trolley, steel wheels 
in contact with a steel rail will always 
produce some vibration. To control the 
noise, we isolated this vibration transfer 
to the girder and boom, even in the tricky 
hinge section. 

To manage the impulse noise made by 
the steel hoisting ropes as they hit the 
structure and the sound of the spreader 
touching containers, we used the drive 
control to minimise slack rope and enable 
smooth acceleration, reduced the contact 
speed at load pick-up and release, put soft 

cover pads at locations where ropes were 
most likely to hit guides, and added an 
impact reduction feature to the spreader.

QUIETEST IN THE WORLD
Due to the very strict noise emission 
requirements from the Port of Oslo, 
these STS cranes are technically unique 
and possibly the quietest in the world. 
As urban areas everywhere move closer 
to harbours, we expect the demand 
for this type of crane to increase. Our 
achievements come through holistic 
noise engineering, a careful study of the 
environment in which the cranes would 
operate and low noise emissions built into 
the crane design from the beginning.

Figure 4.  One of the Konecranes STS cranes 
at the Port of Oslo
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For decades, the ability to control motor 
speed (frequency), direction and torque 
was limited to DC motors. Industries of all 
types optimised processes for the power 
and control that DC voltage provided. 
Entire segments of industry were 
designed around these processes and 
they have served industry very well for 
years.  We might say to ourselves, “why 
change?” or “what I have still works fine”. 
With today’s motivation and incentives for 
clean, efficient energy, modern industry 
requires more from each of us -   more 
responsibility, more reliability, and more 
functionality; all on the same budget. 

For years now, the development of 
Pulse Width Modulation (PWM) has made 
the ability to use AC power or Variable 
Frequency drives/motors commonplace 
on today’s Container Crane or Yard RTG/
RMG and Stacking Crane projects. A 

green, cost effective alternative is finally 
at our fingertips. Yet, not everyone is 
able to benefit or can justify the cost of 
making these, often, expensive upgrades. 
To replace DC Drives and Motors with AC 
can cost hundreds of thousands of dollars, 
causing smaller operations to choose not 
to upgrade or simply not to justify the 
investment.

TMEIC has developed a unique drive 
solution that can provide the benefits of 
Variable Frequency PWM while retaining 
use of installed DC motors. The product 
is called the TMdrive®-10e2-DP or Dual 
Purpose line of drives. With the TMdrive®-
10e2-DP, TMEIC has taken the best 
features of the proven AC Drive, the TM-
10e2, and merged it with the functionality 
of the TM-10e2 DDC to produce a single 
drive that can control either an AC or a DC 
motor.

The TMdrive®-10e2-DP is intended 
for use in crane modernisation projects 
where the existing DC motors will be 
retained. It has the advantage of common 
hardware for both the AC and DC motors 
and an easy upgrade from DC to AC at a 
future date if desired.

HOW WE MAKE IT WORK
The standard AC drive, the TMdrive®-
10e2 produces square wave voltage 
pulses of fixed height and variable 
width to produce an equivalent 3-phase 
waveform (Figure 1).

The square wave voltage pulses result 
in a sinusoidal appearing current while 
connected to a load (AC motor). The 
resulting current is not a pure sine wave, 
but an average of the pulse widths.  The 
TM-10e2 has proven itself to be highly 
reliable with a modular, compact design.  

SOMETHING NEW FOR THE 
CRANE RETROFIT MARKET
AC OR DC MOTORS CONTROLLED BY THE SAME 
VARIABLE SPEED DRIVE
James Gabbard, Sales Manager Automated Crane Systems, 
TMEIC, Virginia, USA
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Its simple configuration is a favourite for 
engineering and maintenance personnel, 
with a low cost of ownership.  The TM-
10e2 has proven itself a valuable and 
worthy investment for cost conscious 
partners around the globe. It is the perfect 
drive, upon which, to build a versatile 
multi-application platform. 

The other half of this new AC/DC Drive 
utilises features from the TMdrive®-10e2-
DDC. The same basic 10e2 converter 
circuit is used to provide energy to the DC 
main bus (Figure 2). 

INTRODUCING THE TMDRIVE®-10E2-DP 
The TMdrive®-10e2-DP builds upon the 
DDC concept of using the basic 10e2 
inverter circuit to power two different 
outputs. The DC motor armature is 
powered by two of the three 10e2 inverter 
phases with full four quadrant operation; 
that is, all combinations of motor volts 
and amps. The DC motor field is supplied 
by one IGBT of the remaining 10e2 phase 
(Figure 3).

The DC Motor Field Protection, 
indicated by the dotted boxes below, 
are the same safe guards used in TMEIC 
DC drives, plus a filter. This protection 
is critical because DC motor fields are 
highly inductive, and an open field circuit 
will cause an unloaded DC motor to over 
speed and self-destruct.

The DC motor magnetic structure can 
cause a DC current to circulate when 
powered by a DC generator or Thyristor 
Power Supply (TPS). The IGBTs used in 
the 10e2 inverter power circuits have 
gate blocking as a standard safety feature, 
which means they will not pass current 
unless commanded to do so by the 
control. The Motor Contactor applied 
in the existing DC motor circuit is not 
required but may be retained to keep 
the same look and feel for the operating 
personnel.

All features impacting the armature 
circuit are indicated in the dotted box as 
DC Motor Armature Protection (Figure 
3 above). The TMdrive®-10e2-DP uses 
firmware to control the DC motor field and 
armature features. This firmware is easily 
replaced with the standard 10e2 firmware 
should the DC motor be replaced by an AC 
motor.

The TMdrive®-10e2-DP is integrated 
into the drive line-up with the 10e2 
inverters, but additional equipment is 
required for the DC motor application. 
This means that the drive line-up order 
can match the physical mechanical 
system arrangement. The drive line-up is 
simplified by keeping all vital components 
in a single space where AC and DC drives 
can be aligned side-by-side.

Figure 1: TMdrive®-10e2 Inverter Circuit

 Figure 2: Details of Drive System with DDC Converter

Figure 3: TMdrive®-10e2-DP Circuit
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The TMdrive®-10e2-DP is flexible to 
specific needs with design options that 
can include dynamic braking or power 
regeneration and utilisation based on your 
specific configuration and needs.  Dynamic 
Braking is used to remove regenerative 
energy from the DC Bus when the 10e2 
inverters are stopping or lowering their 
connected loads.

Another option includes a DC Energy 
Storage device (such as a battery) or 
other storage medium that is charged by 
the 10e2 inverter phases during normal 
operation, and is discharged into the DC 
Bus when the converter cannot provide 
adequate power from the primary utility 
source (Figure 2).

The Dynamic Braking (Figure 2) 
circuit uses the remaining 10e2 inverter 
phase to transfer power from the DC 
Bus into a resistor when required. The 
resistor layout converts the dynamically 
generated electrical energy into heat 
that is dissipated to the air.  The DDC 
uses appropriate firmware to control the 
DC Energy Storage and Dynamic Braking 
features.  A DC Energy Storage output 
requires a filter since the battery does 
not have ability to mitigate the current 
spikes. The filter also uses its reactors to 
combine the outputs of the two inverter 
phases, maximizing available power. It is 
also possible to use a single inverter phase 
for low power applications.

There may be applications where the 
DC motor field voltage polarity must be 
rapidly reversed.  This function is known 
as plugging and is not possible with the 
arrangement of Figure 4. In this situation 
a separate field exciter package may be 
applied.

 A conventional TPS operates at a Power 
factor (PF) of between approximately 
0 and 0.8 lagging. This means that the 
utility infrastructure must be designed 
with larger cables and transformers. The 
TMdrive®-P10e2 regenerative converter 
operates at 1.0 PF and the TMdrive®-
10e2 non-regenerative converter at 
approximately 0.98 PF lagging, requiring a 
less robust utility infrastructure and lower 
utility costs.

The harmonic content of a conventional 
TPS is at fixed frequencies dominated 
by lower order components such as the 
5th and 7th.  As currents source power 
supplies, the actual harmonic currents 
are proportional to the output current; 
that is, they increase with motor load. The 
TMdrive®-10e2-DP functions in the same 
manner except at a much better PF.

The TMdrive®- P10e2-DP is a voltage 
source type which means the harmonic 

content is essentially constant regardless 
of motor load. In addition the harmonic 
content is spread over a larger range of 
frequencies, which generally means that 
they are of less concern. Fixed harmonic 
frequencies and power content allows 
for standard filters to be applied at the 
TMdrive®-P10e2-DP input if necessary for 
local conditions.

The Dual Purpose drive can be applied 
to power an AC motor when configured as 
shown in Figure 1, or a DC motor when 
configured as shown in Figure 3. The 
range and versatility of AC or DC motors 
will meet most commercial operational 
requirement on today’s cranes.

TMEIC’s TM10e2-DP has a proven 
functionality because it is built on a 
solid foundation of reliability and ease of 
use. The DP is a product that will serve 
several markets where the cost to replace 
existing equipment and upgrade is not 
immediately possible. The drive will serve 
a segment of the terminal market where 
incremental upgrades are required, but 
full replacement, for whatever reason, is 
not feasible or customers would simply 
like to keep their existing DC motors.

The TM-10e2-DP is another example of 
how TMEIC is working with customers to 
provide solutions that make sense. This 
technology is truly something new for the 
Crane Retrofit Market.

Figure 4: Overview of Drive System with AC and DC Motors
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We often see press releases selling 
breakthroughs and innovations happening 
at large terminals, usually heavy investment 
in equipment, infrastructure or IT, and its 
flagship product in the maritime terminal 
industry: The TOS (Terminal Operating 
System). But innovation isn’t just restricted 
to the large players in the industry, small 
and medium sized terminals (SMTs), with 
relatively small investments, can also benefit 
from TOS and providers dedicated to this 
SMT market.

WHAT MAKES REQUIREMENTS FROM SMTs 
SPECIFIC? 

MORE FLEXIBLE TURN-KEY SOLUTIONS
There are very specific requirements to take 
into consideration when dealing with SMTs. 
Indeed, in most SMTs, when it comes to TOS 
implementation, there are constraints to 
consider while preparing and proceeding 
with changes: 

• Budget is of course very often 
proportional to volumes and turnover; 

• Staff availability to design new processes or 
even to describe existing practices is scarce

• Local environment (partner’s processes, 
layout of terminals or vicinity, 
congestion…) might introduce constraints 
that SMTs have to accommodate, 
regardless of their own benefits.

So SMTs can afford to make some changes, 
but not all. Thus, SMTs’ TOS should adjust 
its configuration to existing processes and 
business practices, in a short amount of time.

BUSINESS PROCESS EXPERTISE
SMTs show strong willingness to change 
and improve, but they need to do so with 
little investment, and limited impact. Not 
only do they need pre-configured software, 
but they also need a provider who comes 
with expertise in terminal management to 
help spot areas for improvements, and to 
implement them rapidly.

SIMPLE AND ROBUST HARDWARE 
CONFIGURATION
SMTs cannot afford expenditure required 
for complex and multiple hardware and 
software configuration. They cannot afford 
to have many IT staff (sometimes they don't 
have any) to look after it. Thus, infrastructure 
as well as software configuration must 
be simple, easy to operate, from remote 
locations, and very robust. 

WHAT MAKES A SYSTEM A PARTICULARLY 
GOOD FIT FOR SMTS? 

HARDWARE INVESTMENT AND OPERATIONS
It has to operate on very robust computers, 
with low TCO, and high availability even 
though it is not always configured in high 
availability mode.

Operating Systems have to be well 
controlled and easy to operate, so that 
they can be handled by a single person, or 
even better, handled by a provider from a 

ARE TOS EFFICIENT
ENOUGH FOR SMTs?
INNOVATION THROUGH TOS ALSO AVAILABLE TO 
SMALL TO MEDIUM SIZED TERMINALS
Marc Boyer Chammard, CEO, TGI Maritime Software
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remote location, with the help of a local 
operator.

In a perfect world, if data communication 
quality were good, this system should be 
operated on a cloud basis, so that there are 
no system operations to perform locally.

SOFTWARE SIMPLICITY
Software can be very open and customisable, 
but the more parameters you have, the more 
time you need to invest in defining your own 
rules and processes, and most importantly 
the more effort someone will have to put in 
to adapt the software to your needs. A TOS 
for a SMT should allow your own people to 
understand its concepts and parameters in 
less than 3 weeks.

It is very likely that the local environment 
cannot be changed easily, or cannot be 
changed at all. So, the system must be able 
to adjust to local practices and adapt to 
existing data flows or machine to machine 
interaction. 

AND WHAT ABOUT OPTIMISATION?
Operational optimisation is more frequently 
used nowadays on large volumes terminals, 
for areas like yard management, vehicles 
routing and cranes management.

This is much far common on small 
terminals. Indeed, these routines are still 
relatively expensive to implement and the 
return on investment is more complex 
to justify with lower volumes. It also 
requires implementing technology (VMTs 
and DGPS) and best practices so that 
yard inventory is updated in real time and 
vehicles drivers receive their instructions 
exclusively through the system. However, 
when terminals have reached such a level 
of automation, these optimisation engines 
can be connected to any TOS, and lead to 
even better productivity.

WHAT SHOULD A SMT BE CAREFUL OF 
WHEN CHOOSING A TOS?  

SOFTWARE CAPABILITY
Make sure that most features that you expect 
to implement on your terminal are already 
existing in the software. It is recommended 
to ask the vendor references to check 
with existing customers if the features are 
implemented and in good working order. 
A vendor for SMTs will typically have the 
possibility, and the necessity, to develop 
some features tailored to your specific 
requirements. However, if the gap is to large, 
it becomes a risky project.

COMPREHENSIVE SERVICES
Besides traditional recommendations 
related to software references and 
company sustainability, vendors should be 
offering comprehensive services around 
its software, from installation to training, 

inclusive of maintenance work and effective 
client support.

TEAM'S EXPERTISE
The vendor team’s expertise is critical and 
you should make sure that the team is well 
qualified before signing a contract and you 
have a good fit with their skills.

Important items to consider are: 
• Reactivity
• Capability to deliver on time
• The business skills of analysts as they 

must be able to understand you from 
beginning to end, even though you may 
not have time to describe all the impacts 
of your change. 

DO NOT ASSUME THE OBVIOUS
Dear SMTs, while choosing a TOS, do not 
assume that leading or expensive TOS 
are the best TOS for your terminal. It is 
necessary to include in your RFP smaller TOS 
providers who could end up with a more 
suitable proposal delivering better value 
in the end. It is also known that innovation 
comes from small companies, so it could be 
an opportunity for a small terminal teaming 
up with smaller providers to deliver a 
breakthrough.

Technology is not a prerogative of the 
leaders, breakthrough very often comes 
from small companies, so there is room 
for any terminal, whether large or small, to 
contribute to the continuous improvement 
of terminal productivity.
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Dealing with unfamiliar situations is 
challenging. While over time people do 
adjust, this adjustment happens only 
through experience which helps turn the 
unfamiliar into the familiar. Why do we 
let people gain this experience only while 
working? Why not let them experience 
new situations and gain confidence before 
they start their tasks or job? 

Fear of the unknown is a common 
phenomenon in terminals where 
automation is implemented. Take a 
situation where automated horizontal 
equipment is moving in fenced-off areas. 
At times people must enter that area to 
work on equipment (e.g. breakdowns, lost 
transmission, slippery surfaces). For people 
new to automation, they must go out of 
their comfort zone to enter these work 
areas. This fear or hesitation has to do with 
their unfamiliarity with automation. 

It can be difficult to present unfamiliar 
situations through traditional training. 

Experiencing the effect of external factors 
and the result of one’s own behavior on a 
given process is more effective than reading 
and writing about what could happen. For 
example, if you have ever experienced the 
consequences of being careless during 
attaching twist locks to a container, the 
result effect will create a lasting memory.   

Creating this memory during training, 
and not just focusing on the rational and 
logical, is extremely valuable. It enables 
people to gain experience before they 
even start in the field. With fast evolving 
technology around, such as Virtual Reality 
(VR), this pipe dream is becoming less 
futuristic and more based in fact. 

INCREASE OF AUTOMATION IN TERMINAL 
OPERATIONS
The history of container terminal 
automation extends back some 20 years. 
The world’s first automated terminal was 
ECT Delta in the Netherlands, operational 

since the early 1990s. Nowadays, in 
addition to Greenfield projects, terminal 
operators are increasingly interested in 
automating their existing infrastructures.

Interaction between human beings and 
machines is less common at automated 
container terminals than at non-
automated ones. For people that grew up 
with computers and modern technology, 
this is a natural progression; for others 
without that context, this evolution can 
be uncomfortable and awkward.  When 
implementing automation at Brownfield 
terminals, the transition process 
significantly alters each terminal worker’s 
daily tasks and requires transforming 
routines and learned processes.

This progression and transformation 
does not only apply to people working 
in the control room of a terminal, but 
for the entire organisation. For example, 
today mechanics are used to receiving 
interruptions from other human beings 

LEVERAGING VIRTUAL 
REALITY 
TECHNOLOGIES TO REMOVE THE FEAR OF THE UNKNOWN
Arno Larooij, Terminal Operations Expert ATOM Labs, Navis and 
Noelle Chalfant, Training Director, Navis
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typically with a detailed explanation for the 
intrusion. In the new environment, that 
same mechanic who relied on the message 
from the driver that a machine was safe 
to approach, has no context with which to 
make a decision or move forward. 

AUTOMATION AND PEOPLE
The perception of automation is that robots 
relieve human beings from repetitive 
tasks and that process automation brings 
stability and predictable performance to 
a container terminal, thereby, increasing 
safety. What we often fail to mention is 
that even with the implementation of 
automation, accidents will still occur, and 
technology can still fail. We neglect to 
explain the why and how for these mishaps 
and faults, yet we still expect the terminal 
workers to blindly trust the technology and 
continue to feel safe.

With all the research conducted on 
learning, and given the availability of 
advanced technology, we need to sensibly 
shift our focus on how to change mind-
sets by utilizing the most effective learning 
methods, and providing proper training 
to ensure a smooth transformation 
process.  Sharing knowledge amongst 
the actors involved is just one part that 
contributes positively to shifting the mind-
set of people dealing with the automation 
evolution. The true key to embracing the 
world of automation is to learn about the 
entire chain (actors, connected pieces, 
processes) and the cause and effect 
that actions and scenarios have on the 
integrated ecosystem.

For example, it’s not enough to provide 
a manual and training on how to retrieve 
defective equipment from an area where 
automated equipment is running. It’s not 
enough to just show how and demand 
that a crane operator let the equipment 
do the work autonomously. To provide 
confidence on safety, create a mind-set 
of responsible behaviour, demonstrate 
cause and effect (throughout the chain) 
and ensure standard operating procedures 
are followed, it is essential to understand 
but more importantly to experience 
the technology including all the actors, 
equipment and pieces involved. New 
learning methodologies must be employed 
for this type of evolution or transformation 
to be smooth and ultimately successful.

THE NEW WORLD OF VIRTUAL REALITY
So, the question becomes, what types of 
learning innovations and methodologies 
address these needs? Well, the most 
obvious answer is in the world of Virtual 
Reality, or VR, for short. The internet has 
long been an avenue utilised by training 
groups to introduce e-Learning content to 
a vast population of consumers, as it allows 

for many key success factors. People are 
constantly balancing time (commitments 
and constraints) and attention in both 
the workplace and personal lives, and for 
any e-Learning content to be consumed it 
must be appealing and have characteristics 
sensitive to availability, duration and 
effectiveness.  Another key criterion is the 
reusability of the materials. Once content is 
created, many learners can simultaneously 
launch the sessions again and again 
without leaving their workplace or home. 
The final leg of the tripod is cost. It is cost-
effective for both the training organisations 
and the students to embrace the online 
market, as trainers no longer need to 
travel to customer sites, while the tuition 
price along with the opportunity cost of 
a worker’s time off makes the e-Learning 
offerings attractive.

Unfortunately, there are limitations in the 
presentation and delivery of existing online 
content via typical Learning Management 
Systems (LMS), as the user interaction 
and response is limited to tests, quizzes, 
questions and logical puzzles/solutions. A 
learner will gain the knowledge required 
to perform a new skill or function within 
the context and parameters of the learning 
session, but online training doesn’t 
necessarily reinforce the material the way 
“hands-on” exercises do. For example, 
in the container terminal industry, an 
online curriculum might offer skillset 
improvement in repeatable processes 
for vessel or transportation planners 
or specific task-level or micro-learning 
focusing on specific gate operations. This 
type of learning, whether broad or specific 
in nature, lives in a box framework.

What we need is an approach to learning 
that lives and breathes, allowing the 
learner the ability to venture and explore 
beyond that capsulated environment. 
Enter the world of Virtual Reality (VR).  
There’s been a flurry of news regarding the 
consumer use of VR goggles for fun while 
playing a game or dancing at a nightclub, 
but this technology has also been utilised 
in other industries. Take, for instance, the 
simulated environments of the aviation 
and aerospace industry where pilots 
repeatedly train and perfect piloting and 
navigational skills in varying harrowing 
weather, take-offs, risky maneuverers or 
equipment failure scenarios. How could 
other pilots learn these sophisticated 
techniques without the use of a simulator 
-- which is just VR brought to life with 
equipment -- since they obviously can’t 
learn in-flight?

In situations which feature life or 
death scenarios, safety or environmental 
conditions restrict the ability for a worker 
to practice a required skillset for their 
profession, VR overcomes this hurdle by 

enabling them to see, experience, interact 
and learn the desired competency and 
proficiency to perform their job safely 
without failure. It is well documented that 
hands-on learning in any form improves the 
effectiveness of any training delivery while 
the reducing cognitive load but VR, using 
immersive techniques, gives the person 
a more engaging experience. Two studies 
further emphasize these facts. The Studies 
by Stanford University/Technical University 
of Denmark (2014) demonstrated a 76% 
increase in learning effectiveness using 
virtual laboratories and the Research by 
Anne Bamford (2013) found that VR has 
a significant positive impact on learning 
retention as compared to traditional 
teaching techniques.

It is no wonder that many other 
industries embrace this world. The US 
Center for Disease Control (CDC) utilises 
virtual environments to properly prepare 
and train emergency responders to 
mentally and emotionally prepare for the 
stressors involved in a disaster or disease 
crisis. Can you imagine the toll on a person 
as a first-hand witness to the after effects 
of the 2004 Tsunami or the 2010 Haitian 
Earthquake? Other medical personnel like 
surgeons utilise the technology to perform 
virtual procedures to master a surgical 
technique or explore new approaches to 
saving lives. Many governments routinely 
train soldiers in combat strategies and other 
dangerous scenarios as well as mastering 
complicated and expensive equipment 
to maintain peace for their country and 
safety for the soldiers. And in the sports 
realm, several of the US National Football 
League teams employ VR technology 
to analyse and improve their plays and 
develop effective defensive strategies by 
simulating the opponents varying plays. 
The possibilities are endless…

These varying examples also 
demonstrate the future and a powerful 
aspect of VR-based training – the 
group training model. Learning through 
collaboration and conversation is one of 
the most effective forms of training. In 
a multi-user, virtual simulation, a team 
can increase their overall knowledge by 
working together to perform a procedure 
or task and to have that ongoing dialogue 
as if all were together in the workplace 
accomplishing that task in real life. This, of 
course, happens in traditional Instructor-
Led Training (ILT) classroom exercises, 
but this is the evolution of that theory 
as it is proven that two way, full-duplex 
communications far exceed the benefits of 
one-way communication dumps. Although 
there are limitations in the market today in 
how people are represented in the VR world 
with custom avatars, the overall learning 
benefits of multi-human interaction in 
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terms of communication, movement, 
teamwork and engagement far exceeds 
this sometimes comical representation of 
ourselves.

Realising the vast potential for the 
implementation of VR outside of the 
container terminal industry, imagine 
the possibilities within an automated 
context:  a dispatcher commencing varying 
software communications with automated 
equipment, maintenance workers 
practicing safety protocols near automated 
equipment, remote operators honing 
their controlled crane stacking operations 
skills.  The list is endless. This all leads to a 
methodical transition from the past, with 
repetitive and ingrained tasks (without 
automation), to the new world surrounding 
automated equipment, software and 
processes.  Terminal workers will not just 
listen and read new job functions, but will 
have the ability to safely become familiar 
with and master new skill sets without any 
negative ramification for mistakes.  When 
terminal workers learn within an engaging 
VR laboratory environment, they can 
begin to take ownership of the new roles, 
responsibilities and processes.  Ownership 
is critical to change management, because 
once a person accepts and embraces the 
change (by making it his or her own), fear 
and other emotional outlays diminish, 
enabling the person to help champion the 
cause and complete the “change journey” 
(to some, this could even be categorised as 
a “quick win”). 

Reflecting on the fear of the unknown 

with regard to automation, the benefit of 
creating a VR laboratory to simulate the 
automated terminal environment should 
be quite clear.  The fearful and hesitant 
container terminal workers can learn and 

begin to morph into their new roles and job 
functions by practicing the necessary skills 
in a safe yet realistic automated VR yard 
to establish a fully-functional automated 
terminal. 
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The environment of seaports is very 
dynamic. Megatrends of today include: 
1. Globalisati on, distributi on of work, 

changing trade patt erns and structural 
changes in producti on driven by smart 
factories and increased customizati on, 
for example;

2. Demographic change, such as an ageing 
populati on and the impact on the labour 
market;

3. Rising levels of urbanisati on, resulti ng 
in increasing problems at Port-City 
interfaces;

4. Sustainability, meaning the demand 
for environmentally, economically, and 
socially sustainable port operati ons.

These megatrends have an impact on 
society and economy. Seaports are faced with 
the challenge to cope with these megatrends. 
Amongst other eff ects, they demand 
completely new paradigms regarding the 
strategic orientati on of seaports. As an 
example, increasing globalizati on has led to 

growth in transport volumes as well as port 
throughput volumes, resulti ng in bott lenecks 
and congested hinterland transport 
connecti ons. Coping with these bott lenecks 
in a more effi  cient way requires the combined 
capacity use of all hinterland transport modes 
(road, rail, inland waterway) [1]. However, 
due to the competi ti on between diff erent 
actors in the transport sector means a system 
wide opti misati on is oft en unrealisti c.

Digiti sing complete supply chains and 
automati ng informati on exchange could 
form a soluti on to this problem [2]. In 
order to overcome current informati on 
exchange barriers research is currently 
being undertaken on the translati on of 
the internet to the real-world. The result 
would be the Physical Internet, as we are 
beginning to see manifested through the 
Internet of Things, which would bring about 
a hyperconnected global logisti cs system 
including fully available and transparent 
intermodal transport services [2].

THE DIGITALIZATION MEGATREND
No development has infl uenced the 
evoluti on of industries more than advanced 
technological innovati ons. This can be 
observed when comparing the major 
achievements of the third industrial 
revoluti on (electronics and IT for a further 
automati on of producti on) with the 
major achievements of the 2nd industrial 
revoluti on (mass producti on based on 
the division of labour and powered by 
electrical energy) [3]. Digitalisati on will 
further conti nue and even accelerate this 
development. The digital universe (digital 
data created, replicated, consumed per 
year) is expected to double every two years 
and to grow by a factor of about 300 from 
130 exabytes in 2005 to 40,000 exabytes in 
2020 [4].

Digitalisati on can also be understood 
as the technical infi ltrati on of all social 
and economic sectors. It is transforming 
industrial processes all over the world. 

THE DIGITALISATION
MEGATREND 
WHY SEAPORTS SHOULD PARTICIPATE
Katrin Brümmerstedt, Research Associate, Fraunhofer Center for Maritime Logistics and Services, Hamburg, 
Germany; Ralf Fiedler, Senior Researcher, Group Leader, Fraunhofer Center for Maritime Logistics and Services, 
Hamburg, Germany
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INTERNET OF THINGS
A major innovation in the context of 
Digitalisation is the concept of the ‘Internet 
of Things’. The main characteristics of 
Internet of Things Applications are:
1. Interconnectivity and data exchange 

among heterogeneous network 
elements, as well as with global network 
convergence and local or regional 
autonomy.

2. Intensive information processing, using 
uncertain sensory data, multisource 
and type data fusion, authorisation 
and privacy protection, interaction and 
adaptation.

3. Comprehensive intelligent services, 
including delivery, adapting software 
design, service adaptation and 
modelling. [5]

Major innovations related to the Internet 
of Things are RFID platforms, sensor 
networks, Cloud solutions, cyberphysical 
systems, and Machine-to-Machine systems. 
These innovative digital solutions do not 
just speed up or expand IT and production 
but also allow new ways to communicate, 
as well as new business models.

THE ECONOMIC IMPACT
In the context of the described challenges 
the implementation of innovative digital 
solutions could put ports into a better 
position to tackle today’s major global 
challenges, increasing efficiency and/
or reducing energy consumption. The 
economic principles for implementing 
digital solutions are more flexible 
operations, increased robustness towards 
interruption and errors, and an increased 
efficiency regarding the productivity 
and efficiency of resources. Further, 
Digitalisation enables a better handling of 
complexity [6].

DISRUPTIVE BUSINESS MODELS
Nevertheless, Digitalisation also has its risks, 
such as the threat posed to information 
security and privacy. The greatest risk may 
however result from not participating in 
this megatrend, with new market entrants 
replacing traditional players.

Disruptive business models could take 
over tasks and offer services that are 
traditionally offered by long-established 
actors from the maritime industry. Enabled 
by eCommerce, peer-to-peer platform 
solutions and the development towards 
a sharing economy, disruptions like these 
have already taken place in other market 

sectors. Disruptive business models go 
global early and rapidly to increase their 
value, to reduce revenue source risks, and 
to increase the size of the addressable 
market [7].

Examples include mobility sharing 
platforms like Uber or accommodation 
sharing platforms like Airbnb. Alibaba 
and Facebook are additional examples for 
successful disruptive business models. 
Uber offers passenger transportation 
without owning a fleet of vehicles, but 
instead uses private cars; Airbnb facilitates 
the provision of accommodation without 
holding property; Alibaba facilitates the 

Figure 1: Increasing size of the digital universe; authors based on [4]
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sale of goods without holding inventory; 
and Facebook is arguably the largest 
media channel, yet it does not hire 
journalists [8][9].

LESSONS LEARNED
Lessons can be learnt from these successful 
disruptive business models and applied to 
the Digitalisation of the maritime sector, 
especially regarding the underlying logic 
of peer-to-peer platforms or implemented 
innovations like blockchain technology, for 
example [10][11].

Driven by the need for a more efficient 
maritime supply chain peer-to-peer 
platforms could be implemented to share 
information related to the maritime 
supply chain. This could contribute 
to the elimination of inefficiencies. 
These inefficiencies include, on the one 

hand, links between seaports and their 
respective hinterlands, and on the other 
hand, maritime links between partnering 
seaports. Further, by sharing information 
in real-time inefficiencies within individual 
seaports could also be eliminated [12].

Other examples of inefficiencies include 
avoidable peaks in seaports which cause 
congestion at terminal gates, within 
the port area, and on the hinterland 
connections, blocked berths, as well as 
an inefficient utilisation of port terminal 
superstructures. By sharing information 
on vessel departures or delays seaports 
can better forecast the expected times 
of arrivals (ETAs) or departures (ETDs) of 
vessels, thus enabling a better utilisation 
of superstructures on port terminals 
and a better management of hinterland 
transportation [13]. Research is already 

being conducted on this topic. As an 
example, Fraunhofer CML is currently 
involved in a research project that aims 
at developing an algorithm for forecasting 
ETAs in seaports based on vessel traffic 
service (VTS) data, metocean data, and 
tide data [13]. Other research activities 
focus on reducing the risk of accidents by 
exchanging information between vessels 
coming close to each other, for example. 
This could also lead to an elimination of 
inefficiencies resulting from unnecessary 
evasive manoeuvres [14].

If ports or other stakeholders in the 
maritime industry do not implement such 
platform solutions for real-time information 
exchange, alternative actors will do it 
instead. Thus, the danger of disruptive 
business models also exists for the maritime 
industry.
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An industry platform that covers all aspects 
of container logistics needs to integrate all 
the steps involved in shipping, storage and 
redirection. It would be accessible to all 
stakeholders in the port community, and make 
business sense through savings in efficiency 
and a decrease in container down-time. 

Just as Google began life as a search 
engine and now presents itself as a one-
stop shop for cloud-based data storage 
and processing, the port community needs 
a platform that covers the spectrum of 
shipping logistics. 

Instead of multiple contacts and 
website log-ins, the ideal logistics tool 
is a platform that provides users with 
a complete ecosystem, blurring the 
distinction between the consumer and the 
developer, the information provider and 
the information receiver.  

A Harvard Business School research 
paper ‘Product to Platform Transitions: 
Organisational Identity Implications’ sums 
up the process: 

“Organisations are increasingly 
recognising that value they once derived 
from offering standalone products can be 
significantly enhanced if they transition to 
platform-based businesses that harness the 
innovative capabilities of complementors.” 

‘Platform’ is used to define a set of 
technologies that enable products to share 
data and experiences with one another. 

This white paper will show that a platform 
that integrates a suite of solutions to 
increase productivity for the port community 
is not only desirable, but ultimately vital in 
reshaping container logistics.

It will examine the great shift away from 
the dichotomy of ‘seller’ and ‘buyer’ and 
show how businesses evolve from selling 
products to developing platforms, with 
reference to the port community logistics 
platform 1-Stop Connections.  

THE INTERNET OF THINGS
The Internet of Things is the realisation that 
the internet is not simply a reservoir for 

information, but a network of interconnected 
sensors that provides instantaneous feedback 
on real-world situations. For example, a 
camera set up at a beach and connected to 
the web shows surfers the size of the break 
before they even leave the house.  

A system like 1-Stop Connections’ ComTrac 
monitoring service processes information and 
sends it to the client’s internet device. 

Used by freight forwarders, transport 
companies, importers/exporters and 3PLs, 
it allows users to receive vessel schedule 
information, including estimated and actual 
arrival and departure dates and dates 
advising when a container needs to be 
picked up or dropped off. 

The data feed into ComTrac is sourced 
at major container terminals in Australia, 
including DP World, Patrick, Hutchison, AAT 
and QUBE, and all shipping lines making a 
port of call at these terminals. 

PIPES VERSUS PLATFORM MODELS
The platform is a new business model, 

CHANGING FACE OF 
CONTAINER LOGISTICS
MOVING TOWARDS THE ULTIMATE PLATFORM
Michael Bouari, CEO, 1-Stop Connections
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a product of the internet. Before the 
internet, most business models ran on the 
analogy of a pipe. A business produced a 
product and delivered it to the client, the 
product flowed in only one direction with 
minimal feedback. 

With a platform, there is not only an 
opportunity for clients to interact back to 
the developer of the platform, you could say 
that this ‘feedback’ is the whole point of a 
platform. A platform isn’t a product, an end 
in itself, it is a way for a client to manipulate 
their business environment to make it better, 
to fine-tune their decision-making process. 

For example, print editions of 
Encyclopaedia Britannica were sold 
through a pipe model, but Wikipedia is a 
platform because the so-called customers 
are interacting and creating the product 
themselves. 

From the point of view of the platform 
developer, the problem is how to create 
that critical momentum that turns 
the platform into a thing of value. For 
example, Facebook needed millions of 
converts to give it the value it has today. 
It had no business value while it remained 
an introduction network for Harvard 
University students. 

A successful platform empowers its 
users and blurs the distinction between 
producers and consumers. As more 
members of the port community adopt the 
same container logistics platform, its value 
as a ‘platform of platforms’ grows. 

The input of data from individual users 
builds in the system, until a critical mass 
occurs and it becomes impossible not to 
use the platform because the platform 
has become integral to the industry it was 
designed to support. In effect, the platform 
redefines its industry and becomes the new 
standard by which the industry operates. 

OUTLOOK: FROM PRODUCT TO PLATFORM
The Microsoft Outlook email interface is an 
example of a product striving to become 
a platform but suffering from an identity 
crisis, as Feng Zhu and Nathan Furr note in 
their 2016 Harvard Business Review article 
‘Products to Platforms: Making the Leap’:  

“Although Microsoft has added new 
services to Outlook — PayPal, Uber, Yelp, 
Evernote, and others — it is not clear that 
the integrations create enough value to 
drive rapid user adoption of these services, 
because they’re all also available as stand-
alone apps — and popular ones at that.” 

The problem is that the solutions Outlook 
offers are not unique enough to set it apart 
from its competitors, notably Google. From 
its origins as a search engine 18 years ago, 
Google now has an integrated set of ‘apps’ 
including word processing and file sharing 
that make it easy for its users to stay within 
the Google universe. 

PLATFORM PRODUCT MANAGEMENT
Creating the ideal platform is a process 
that cannot be imposed from the outside. 
It has to be developed by managers within 
the industry, who understand the needs of 
clients. 

A platform product manager must 
understand the big picture, creating 
functionality that spans multiple 
stakeholders. In the port community this 
means understanding weak links in the 
logistics chain – containers sitting idle 
in parks, for example – and supplying 
solutions that keep assets continuously 
productive. 

Wyatt Jenkins, an original member of 
online music start-up Beatport, writes that 
platform product managers create concise 
long-term product roadmaps and keep 
scalability in mind. 

“These roadmaps also require a more 
detailed concise approach so that the 
technology you build is scalable, reliable 
and maintainable,” he says. “The Platform 
[Product Manager] will have to answer the 
question, ‘What if this technology needs to 
handle 100x the traffic?’” 

Scalability aside, perhaps the most 
important point of platform product 
management is the need to communicate 
what a platform does. If the user can see no 
point switching from the Google universe 
to Outlook to check emails, they will stay 
with the platform that offers everything in 
the one place. 

SWITCHING BUSINESS IDENTITIES
A business that has developed a successful 
platform, one that has been adopted by a 
client base, can find itself with an identity 
crisis. 

For example, when Amazon was 
founded, it was conceived as the world’s 
biggest bookstore. It was a ‘pipe’ type 
business designed to sell books, with 
product flowing out. 

But when it launched its Marketplace 
initiative and allowed third parties to sell 

goods under its brand, it also became 
a platform. The business model shifted 
from a pure merchant ‘pipe’ model to a 
combined merchant and platform-based 
model. 

This switch to a platform means 
platform-based organisations attempt to 
serve the needs of not only end users, but 
also complementors – other businesses, 
regulators and services that have ‘bought 
in’ to the platform. 

The ‘Product to Platform Transitions: 
Organisational Identity Implications’ paper 
stresses the importance of complementors 
to a platform’s success: 

“In platform-based businesses, the value 
created for a customer is dependent not 
only on the quality of a particular product, 
but also on the number and quality of 
the complementors. What matters is the 
volume of participation on the platform 
and the strength of the network effects.

“Rather than focus exclusively on 
developing superior technology to have the 
best product performance, organisations 
need to develop structures to identify and 
attract the best complementors to grow 
adoption of their platform.” 

REAL-TIME INTEGRATION WITH THE 
‘CONTAINER LOGISTICS PLATFORM’
For a supply chain to be controlled 
efficiently, all its links should be monitored 
through one interface. For example, a 
trucking company has a TMS, allowing it to 
manage its drivers, assign routes and collect 
real-time shipping and tracking data. A 
terminal has TOS to control the movement 
of cargo around the terminal/port. Freight 
forwarders have logistics systems to track 
consignments from importer to buyer. 

Until now, these platforms operated 
independently, but with the real-time 
‘Container Logistics Platform’ offered 
by 1-Stop Connections that can be fully 
integrated, individual operators in the 
supply chain can benefit from real-time 
information and open management. 

Colossal
We dream big. The tallest cranes, 

massive capacity and maximum 

efficiency. All of your goods to 

market, fast. Come learn about 

the Green Port of the Future at 

polb.com/trade 

www.POLB.com

WWW.PORTTECHNOLOGY.ORG52   EDITION 73: SPRING 2017  

AUTOMATION AND OPTIMISATION AUTOMATION AND OPTIMISATION



Once connected to the 1-Stop platform, 
companies enrich their own database and 
information processing systems with real-
time transaction information from APIs and 
SaaS solutions across the supply chain. 

By applying ‘Insights’, the platform of 
platforms can even make predictions about 
the next best decision, predict the next 
business function transaction, scan and 
analyse data and provide real time profiling 
to propose the next best decision.

SUMMARY
In the port community, the stakeholders in 
a container logistics platform include the 
shipping lines, port authorities, terminal 
operators, freight forwarders and warehouse 
operators. The adoption by these entities is 
necessary for any platform’s success. 

A successful model must therefore be 
outward-looking, scalable and adaptable. 
It must be developed with a view to uses 
other than that for which it was designed, 
as was the case with Amazon’s sales portal. 

A logistics platform must also keep 
abreast of technological developments in 
the Internet of Things, looking for ways in 

which better tracking and more ingenious 
sensors can be employed to deliver better 
outcomes for businesses in terms of 
efficiency and cost. 

Finally, a platform for the port community 
must continuously develop as it helps 
redefine the industry for which it was 
designed. Its developers must constantly 
seek a fresher and better way of thinking. 
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DRIVE EFFICIENCY THROUGH IMPROVED 
DECISION-MAKING 
Decision-making in terminal operations is 
complex and intricate. Each decision has 
multiple flow-on decisions that, in turn, 
complicate future decisions. As a result, 
terminals have steadily increased the use 
of software - specifically, Terminal Operating 
Systems (TOS) - to gather critical data 
together and present the clearest picture 
to operators needing to make complex 
decisions. As a first step this is good, but 
with all first steps there are limitations on 
what can be achieved. In an increasingly 
competitive market, operators are now 
faced with the need to not only make 
decisions but rather, make decisions that 
represent the best value to the terminal. 
This is where add-on Agile Optimization 
Modules for existing TOS adds significant 
value. 

DECISION-MAKING IN TERMINAL 
OPERATIONS 
There are two factors that impact decision-
making in terminal operations: complexity 
and unpredictability. Complexity is straight 
forward; how complicated is the terminal 
environment (e.g., a highly standardized 
terminal with few moving parts or one with 
many interdependencies and variants). As a 

rule of thumb, the bigger the terminal, the 
more complexity it has. Unpredictability 
involves the relationship between internal 
terminal processes and external factors 

(e.g., stability of terminal procedures, ample 
planning time, and minimal disruptions vs. 
unpredictable events, ad-hoc orders, time 
pressures, and volatility). Even the best-

POWER UP YOUR TOS 
Dr. Eva Savelsberg, Senior Vice President, INFORM, Aachen, Germany
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planned terminals have a high degree of 
unpredictability as daily operations exist 
in the real world where all factors can't be 
accounted for.  

In terminals with low complexity and 
low unpredictability, a TOS is sufficient 
to support the decision-making process. 
As complexity rises, more advanced 
decision support is required such as a TOS 
with predefined business rules. When 
unpredictability increases, the operational 
plan must continuously change to 
accommodate unexpected disruptions and 
ad-hoc changes. It is in these environments 
that terminals require a TOS with add-on 
Agile Optimization Modules to make the 
best-informed decisions.

ALGORITHMS DRIVE AGILE OPTIMIZATION
Agile Optimization allows operators to make 
incredibly complex, time-critical decisions 
in real-time. What's more, the decisions 
made take into account a larger range 
of variables than the human mind can, 
resulting in better overall decisions. This in 

turn leads to increases in efficiency across 
the terminal. At its core, algorithms drive 
Agile Optimization.

Over the past 20 years improvements 
in computer hardware have resulted in an 
increase in computing power by a factor 
of 1,200 times. This seems impressive 
until one compares it to the advances in 
optimization algorithms over the same 
period; algorithms have improved by a 
factor of 55,000 times. When combined 
the effects of both advances generate a 
tremendous 66,000,000 times improvement 
in processing capability. To exemplify this, a 
planning model using linear programming 
would have taken two years to solve in the 
90's; today it can be solved in a second.

ADD-ON POWER 
Agile Optimization Modules do not 
replace an existing TOS, but rather work in 
conjunction with them to drive terminal 
efficiency. This 'add-on' relationship allows 
terminals to implement the power of 
Optimization Modules without significant 
changes. While deployment timeframes 
vary from case to case, it is measured in 
months, making it quick in comparison to a 
typical TOS implementation. 

Further, in most cases Optimization 
Modules work in the background without 
direct user interaction. Users interact with 
their existing software environment while 
benefiting from optimization with no timely 
retraining required.

EFFICIENCY ACROSS THE TERMINAL 
Optimization Modules deliver value 
across the terminal. As decision-making is 
improved, efficiency is realized across the 
terminal in both the short and long-term 
as highlighted in the infographic. Short-
term savings often translate directly to the 
bottom line. Efficiencies such as reductions 
in vehicle travel, crane travel, and yard re-
handles are the easiest to see and calculate.

Long-term savings as well as potential 
revenue increases can be harder to see 
initially. Reductions in overall handling 
equipment as well as delaying or avoiding 
new equipment purchases happen slowly 
as operators adjust operational procedures 
to maximize the efficiency gains possible. 
Further, increasing yard, truck, and rail 
handling capacities are intangible results 
that are the byproducts of more efficient 
terminals. All of these long-term outcomes 
deliver significant value.  

THE CASE FOR OPTIMIZATION MODULES,  
A CTA STORY
In early 2015, HHLA Container Terminal 
Altenwerder (CTA), Hamburg, Germany, 
approached INFORM with a unique request 
– they wanted to expanded their rail 
terminal’s capacity by adding two additional 

tracks and do it without compromising 
their customer service. The expansion had 
to utilize the existing terminal footprint. 
Subsequently, to add the two new tracks, 
six of the seven existing tracks had to be 
disassembled, moved, and reassembled 
to allow space within the existing terminal 
footprint; throughout the project, the 
terminal’s rail capacity was substantially 
reduced.

The project was delivered in August 2016; 
it was completed in two phases that took 
four months to complete. INFORM’s Agile 
Optimization Modules helped Germany's 
largest container rail terminal to expand their 
capacity without compromising on customer 
service. The project’s most complex 
construction scenario included three of the 
existing seven tracks closed, reducing the 
site capacity by 42%. Additionally, the rail 
cranes were not allowed to move load units 
over the construction zone.

SyncroTESS was able to adapt easily to the 
changing construction scenarios. Amongst 
many innovations within the project, 
INFORM’s Optimization Modules were 
configured with 'virtual construction fences’ 
that enabled the system to adhere to the 
constraints of the construction scenarios 
while managing the workload efficiently. 

The expansion increased CTA’s rail 
terminal capacity by 140,000 TEU to 
approximately 930,000 TEU per year. 
The Agile Optimization Modules allowed 
for the increase in capacity with no 
additional rail cranes needing to be 
purchased and installed saving CTA both 
money and time. 
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EFFICIENCY BEYOND THE TERMINAL
Container terminals are surrounded by, and 
depend on, a large number of surrounding 
facilities: intermodal terminals, rail terminals, 
empty container depots, and distribution 
centers to name a few. In essence, container 
terminals form the heart of a complex 
logistics network. Agile Optimization 
Software developed for peripheral industries 
can provide solutions to container terminals 
for managing efficiency beyond the terminal, 
and this, in turn, leads to greater efficiency 
within the terminal. 

EMPTY CONTAINER MANAGEMENT
Empty container management is a technique 
used by manufacturers, wholesalers, and 
retailers globally as a means of improving how 
reusable containers cycle between various 
stakeholders. It delivers many features 
ranging from improved container availability 
through to decreases in required container 
stock. When applied to container terminals, 
empty container management represents 
an untapped cost control mechanism for 
terminal operators and service providers 
utilizing the terminal network.  

CONTAINER TRANSPORT
Further, using Agile Optimization Software 
to generate and schedule corresponding 
transport orders in real-time allows operators 
to monitor transport execution fostering 
continuous transparency and reducing the 
burden on terminal infrastructure. In this 
way, empty container transport systems 
should be configured to utilize off-peak hours 
for shifting empty containers to mitigate gate 
and terminal congestion.
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We add the “E”
to your RTG
Electrification of
Rubber Tyred Gantries
Converting a conventional RTG into an electrical one 
(E-RTG) means to shut down the diesel generator and 
to power the RTG with electrical power only – the basis 
for automation. This is possible with electric power 
solutions, including E-RTG auto-steering and positioning 
systems, developed by Conductix-Wampfler:
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The ocean container shipping is now 
sailing through uncharted waters, with 
shipping line and terminal mergers and 
acquisitions, bankruptcies and alliance 
restructuring, and declining revenue and 
profitability. Terminals are investing heavily 
in automation and physical infrastructure 
projects, such as deepening quay walls 
and buying and retrofitting cranes to meet 
the demands of increasing numbers of 
mega vessels. All of these challenges are 
occurring simultaneously, with a double 
whammy of weakening demand and 
oversupply of slots. 

While we may feel somewhat helpless 
dealing with these issues - challenges 
such as surplus capacity will take a long 
time to be resolved and others such as 
weakening demand are exogenous to the 
industry - there is also a lot that we can do 
together to increase efficiency and restore 
profitability to the industry. In order for us 
to articulate and realise these changes, we 
need to zoom out and visualise a new era. 

After all, we can’t be what we can’t see.
In the new era we see, collaboration 

between the various stakeholders in the 
ocean value chain is the norm. Various 
operational processes, especially ones 
that require two or more stakeholders to 
work together, are engineered and tuned 
for excellence and efficiency of all parties 
involved. When tradeoffs have to be made, 
they are made collaboratively, looking at 
costs and benefits holistically. 

In the new era we see, vendors of 
solutions will dare to venture out of their 
niches and look for solutions that connect 
and interchange information in real time 
to provide actionable visibility and enable 
efficient decision making. These solutions 
will be possible because new standards for 
information exchange and a set of common 
semantics have evolved. Ubiquitous 
standardised and cleansed data will enable 
emerging technologies such as machine 

THE NEW ERA OF 
CONTAINER SHIPPING
CHALLENGES AND OPPORTUNITIES
Sumitha Sampath, Senior Director of Product Strategy, Navis

“THE POWER OF IMAGINATION IS INCREDIBLE. OFTEN 
WE SEE ATHLETES ACHIEVING UNBELIEVABLE RESULTS 
AND WONDER HOW THEY DID IT. ONE OF THE TOOLS 
THEY USE IS VISUALIZATION OR MENTAL IMAGERY… 
THEY MADE THE CHOICE TO CREATE THEIR DESTINIES 
AND VISUALIZED THEIR ACHIEVEMENTS BEFORE THEY 
ULTIMATELY SUCCEEDED.” 

George Kohlrieser, Psychologist, Hostage Negotiator, Professor of Leadership 
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learning and artificial intelligence to 
create more transparency and data driven 
decisions.

However, imagination without execution 
is hallucination. Creating a bold new order 
requires a lot of hard work. The first and 
the hardest is changing the way we think 
about the issues we face today and our 
ability to challenge the status quo. We 
must establish a new mode of thinking 
about fundamental operational processes, 
such as vessel capacity and allocation, 
stowage planning, berth management and 
vessel port call, and how those processes, 
and the people and technology involved, 
interlock and impact each other.

“IT’S JUST LIKE THE AIRLINES”
Container shipping lags other industries in 
terms of connectivity among operational 
processes and data standardisation. 
Fortunately, we can look to the airline 
industry for inspiration in this regard.  

Before we make the case that the two 
industries are more similar than not, let us 
first acknowledge some of the differences 
between the two which are clearly 
determined by the nature of the markets 
they serve. Airports enjoy a high share 
of revenues from passenger transport, 
and are of greater interest to the private 
sector due to the higher revenue potential 
of the associated services (kiosks, malls, 
communication & connectivity). Sea 
ports on the other hand (for historical, 
geographical and economic reasons) have 
a greater public sector and government 
involvement, leaving very little for private 
enterprise. 

Beyond that, the trends and challenges 
between these two industries are very 
similar. Government involvement for 
oversight, monitoring and regulation is 
common for both. Market dynamics are also 
comparable. Like shipping lines, the airlines 
also suffer from slim profit margins, forcing 
carriers to focus on both cost reduction and 
revenue growth through better customer 
experience and data driven decisions. 
Efficiency, reliability, asset utilisation 
and overall performance are crucial for 
competitiveness of both industries. Not 
too long ago, airlines in the United States 
suffered from the same market dynamics 
that shipping lines deal with today – over 
capacity and consequently falling revenue 
and profitability, existential crises, mergers, 
acquisitions and restructuring. The airlines 
have since taken several measures, and 
many are either already profitable or well 
on the path to profitability.

Players in the airline industry have 
achieved a state-of-the-art system where 
real-time visibility and transparency are 
inherent to all operational processes. 
Standardised data is enabling automatic 

connectivity across different systems 
addressing efficiency, security and safety. 
For example, Schiphol in Amsterdam 
has implemented Collaborative Decision 
Making (CDM) systems to centralise 
different operational processes supported 
by consistent and accurate information. 

The key principles driving Airport CDM 
are: 
• Consistent and accurate information 

across the different operational 
processes resulting in optimal use of 
airport assets & resources

• Clear timelines and milestone definition 
for accurate prediction, trade-offs 
alignment and visibility across conflicts 
and alerts

• Connectivity across operational 
processes and subsequent systems, 
enabling the different stakeholders to 
make the best decisions and providing 
flexibility to deal with congestion and 
disruptions in real-time

Can the ocean supply chain of the future 
work as the air travel industry does today? 
We believe the answer is absolutely yes! 

Learning from the airline industry’s 
progress will take our industry to a higher 
level. For instance, if the principles of 
Airport CDM are implemented in a seaport, 
shipping lines have the potential to reduce 
port stays, terminals will increase berth 
utilisation, and port service providers like 
pilots, tugs, linesmen etc. can be more 
efficient and increase the return on assets. 

CONNECTING SILOS THROUGH 
COLLABORATION
In the process of a container flowing from 
‘A’ to ‘B’, information about the flow is 
handled by a dozen software systems, 
if not more.  Data about the container 

and the flow are often replicated across 
these systems and not kept synchronised, 
resulting in each stakeholder working with 
and making decisions on their own versions 
of truth. To make matters worse, when the 
stakeholders need to communicate, they 
are using archaic methods and interfaces. 
Part of the reason is historical – “this is 
how we have always worked”. When some 
stakeholders are willing to explore new 
possibilities, they have to go to inordinate 
trouble to enable collaboration due to the 
lack of data standardisation and software 
vendors focusing on their niches.

Take the case of vessel stowage. It has 
been noted by Maersk line (in their Capital 
Markets Day, 2016) that a 15% increase in 
throughput has been achieved as a result 
of joint operations by APMT and Maersk 
line. This significant increase in productivity 
could be the shot in the arm that terminals 
are looking for. For the shipping line, 
efficient cargo operations result in faster 
vessel turnaround time, which then opens 
up slow steaming opportunities and 
bunker savings. Collaboration in this case 
has resulted in win-win outcomes for both 
parties involved.

Berth window management is yet 
another area where the terminal and 
shipping line can both benefit from 
collaboration. On the ocean voyage, 
shipping lines often adjust the sailing speed 
(many times burning fuel unnecessarily) to 
meet berth windows, only to find long wait 
times at port. On the other side of the coin, 
terminal operators hold berth windows 
(which may be more profitably used) only 
to find the shipping line delayed. A smarter 
solution would be to estimate time of 
arrival at berth using live vessel tracking 
data and for shipping lines, terminal and 

EDITION 73: SPRING 2017    61 

AUTOMATION AND OPTIMISATION AUTOMATION AND OPTIMISATION



port service providers to collaborate, so all 
parti es enjoy best outcomes and maximize 
their return on investments.

To collaborate and achieve favorable 
outcomes for all players requires a mindset 
change. The stakeholders should not view 
the industry as a zero sum game. To enable 
collaborati on, we also need systems that 
can communicate with one another using 
standard interfaces and data formats. And 
the industry as a whole has to align on 
the semanti cs. For instance, carriers and 
terminals compute their own versions of 
‘schedule reliability’ based on their own 
defi niti on of ETA. The industry and all the 
stakeholders need to align on a standard 
defi niti on of ETA. 

THE POWER OF DATA TO OPTIMISE THE 
CONTAINER FLOW
Data and analyti cs have the power to unlock 
new levels of effi  ciency. By analysing the 
various operati onal processes in the industry 
using a data driven approach, several 
millions of dollars of process ineffi  ciencies 
can be eliminated, directly contributi ng to 
the stakeholders’ bott om line.

Let us start with the container booking 
process. Today, the market conditi ons 
allow shippers to book the same cargo with 
multi ple shipping lines with no associated 
penalti es (although some shipping lines 
have been talking about introducing 
penalti es for no-show). Shipping lines 
have insti tuted KPIs such as down-fall 
rati o that they use as a counterbalance in 
their planning process. However, these are 
esti mates that not only oft en suff er a margin 
of error, but are highly variable depending 
on the shipper, the trade lane, etc. In the 
future, if there are no commercial changes, 
the power of data and machine learning 
can be employed to predict and forecast to 
a great degree of accuracy the probability 
of a booking that will be realised. This 
enables smarter planning and commercial 
decisions for the shipping line opening new 
revenue potenti al.

In the terminal front, equipment 
automati on holds the promise of 
reliable, consistent and highly producti ve 
operati ons. Mountains of data are 
generated by the Terminal Operati ng 
System, Equipment Control System and 
various other process automati on systems. 
While traditi onal BI and data analyti cs are 
useful to view historical performance and 
track KPIs, what is needed are predicti ve 
and prescripti ve insights that enhance the 
quality of decisions. Criti cal operati onal 
decisions along the enti re value chain 
conti nue to be taken in isolati on. Real-
ti me data transparency and visibility 
will challenge many current operati onal 
practi ces which are oft en the core source 
of ineffi  ciencies. Data can ‘connect the 

dots’ across operati onal areas and ti me 
horizons. The most sophisti cated and 
best performing of the algorithms will not 
produce an eff ecti ve decision unless the 
data that is fed into the algorithms is clean 
and meaningful. Users on the frontline 
need to understand and empathise with 
automated decisions. Conversely, the 
systems that take or enable sophisti cated 
decisions have to communicate the 
decision in an intuiti ve and coherent 
manner to the user.

CONCLUSION
The biggest challenge ahead of us is not 
on the technology or toolset front. In 
several innovati on hubs across the world, 
we see a healthy startup scene and excited 
entrepreneurs ready to tackle the biggest 
problems using bleeding edge technology. 

The issues tackled span the enti re gamut of 
the chain -  from technology driven freight 
forwarding to predicti ve empty container 
repositi oning and intermodal and inland 
opti mizati on and everything in between. 
Private equity and venture capital is 
fl owing at an exponenti al rate to fuel this 
innovati on scene. 

The challenge of our ti mes is the 
ability for us to disrupt the status quo by 
reexamining operati onal processes and 
imagining new possibiliti es given the 
capabiliti es of technology today and those 
that are emerging. We must then begin the 
hard work required to create that future. 
Instead of reeling in the doom and gloom 
that is all too easy to identi fy with, we 
can harness the power of our collecti ve 
imaginati ons to enhance the industry’s 
effi  ciency and profi tability.
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processes become more complex, 
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essenti al. As a trusted technology partner, 
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PARTNERS IN
PRODUCTIVITY
Rock solid performance in Vancouver
An inukshuk is a stone landmark built by humans, used by the peoples of the Arctic 
region of North America. The inukshuk was typically used for navigation, as a point of 
reference or a marker for travel routes. The often big and man-shaped structures are 
solid and seem unaffected despite centuries of varying and rough weather conditions.

The English Bay inukshuk located on the seawall in Vancouver welcomes people 
and container vessels to the city. DP World Vancouver is a rock solid performer in 
the container handling industry. High productivity is a constant focus while always 
monitoring and adhering to the industry leading safety and environmental standards. 

Constantly striving to improve their operations, the terminal is always seeking new 
technology and innovations that can support their objectives.

DP World Vancouver is one of the gold standard ports in the container handling 
industry, which is why it is no surprise to find that Bromma spreaders are the preferred 
choice for their Ship-to-Shore cranes and RTG’s. To succeed in the container handling 
industry, you need the right equipment, and you need the right support. You need a 
partner in productivity.

In Vancouver, and everywhere, 
Bromma is committed to helping our customers succeed.



In the third quarter of 2016, Trelleborg’s 
marine systems operation carried out 
an industry wide survey intended to 
understand the current level of marine 
market maturity in terms of digitisation 
and automation. 

Calling on the views of global port, 
terminal and shipping stakeholders, 
the survey explored the evolution of 
digital technologies in ports, whether 
the industry is doing enough to prepare 
for the Port of the Future, and whether 
stakeholders truly understand the role of 
data in making this vision a reality.

AUTOMATION AND DATA
Herein, Richard Hepworth, President of 
Trelleborg’s marine systems operation 
discusses the results of the survey and 
what they might mean for the industry 
going forward. 

One of the key takeaways from our 
recent research was that the market, 
on the whole, truly recognises and 
appreciates how important data and 
automation are becoming. The report 
found that over 90% of ports, terminals 

and shippers accept the importance of 
Big Data, but when it comes to capturing 
and interpreting it, this number drops 
significantly.

No-one denies that automation and data 
will have a very real impact on how we do 
business. However, there’s a noticeable 
disconnect between understanding the 
significance of these new technologies, 
and actually doing something about them.

At a time when our industry is under 
pressure to reduce costs and be more 
efficient, embracing the opportunity to 
work smarter should be a priority. There 
are many different types of data available 
to port and terminal operators and 
shipping lines, all of which can deliver real 
efficiency gains. 

The report looked in more detail at the 
types of data being gathered. For example, 
we found that almost 80% of ports track 
the length of time a vessel is at berth, 
but less than 30% monitor mooring line 
tensions and even fewer (16%) collect data 
on fender loads. 

This tells me that, while landside 
operations are becoming increasingly 

automated, there is an opportunity for port 
entry, departure, and jetty side operations 
in between, to become more efficient, as 
data being captured currently is really only 
the bare minimum. 

What’s more, shipping lines are asking 
for this evolution, and the report suggests 
they aren’t receiving it.  

THE SHIP OWNER PERSPECTIVE 
Only 36% of ports and terminals claim to 
have seen increased pressure from shipping 
lines in terms of the importance placed 
on automation and digitisation. However, 
the survey results certainly suggest that 
shipping lines do value new technologies: 
half of the vessel stakeholders surveyed 
feel ports and terminals are immature in 
adopting Smart technologies.

There is also disconnect between the 
digital maturity of ports and terminals 
and the factors that shipping lines feel 
are important. For example, only 21% of 
ports and terminals have insight into speed 
and angle of vessel berthing, yet 75% of 
vessel owner / operators consider this 
information essential to safe operations.

EVOLVING AN OFFERING 
FOR THE PORT OF THE FUTURE 

Richard Hepworth, Managing Director, 
Trelleborg Marine Systems, Dubai, UAE
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The lack of data capture, and failure 
to standardise and utilise available data, 
is taking its toll on port efficiency. This is 
evidenced by how many vessels miss their 
berthing slots: 41% reported that vessels 
miss their slot over 20% of the time, and 
20% say the average overdue period at 
their facility is over six hours.

The amount of lost time and productivity 
evidenced is staggering and especially 
worrisome against the backdrop of an 
industry that is facing pressure to become 
more competitive. 

Sustainability is another critical concern. We 
are seeing huge efforts to reduce emissions 
both within ports and at sea. It’s astounding, 
then, that facilities are not doing more to 
slash vessel idling times and reduce their 
overall carbon footprints. New technologies 
hold the key to huge improvements in vessel 
turnaround efficiency: ports and terminals 
could be doing a lot more, and shipping lines 
will begin to demand it to hit increasingly 
stringent emissions targets and reduce fuel 
costs. 

DATA-DRIVEN CLARITY
Smart technologies and robust data sets 
will empower increased efficiency through 
greater visibility into operations. 

A lack of data may mean port operators 
are failing to understand the root cause of 
delays, unable to clearly define problems 
and therefore find solutions. It also 
means ports and terminals run the risk of 
unnecessary human error issues and lack 
of transparency if there is an incident.

Acting now to make existing unstructured 
data useful is an effective first steps for 
ports and terminals. The standardisation 
and analysis of data will be critical to 
future competition. Ultimately, this will 
mean automated collection, analysis 
and action. For now, rationalising what’s 
already available is an essential first step: 
that means starting to audit, digitise and 
normalise metrics and formats. 

THE SUPPLIER PERSPECTIVE 
So, what can suppliers do to help ports and 
terminals become more effective? It’s about 
evolving offerings now to incubate and 
ultimately support the Port of the Future. 

At Trelleborg, we have long been 
cognisant of the increasing automation 

of landside operations. However, we saw 
a huge gap and an opportunity in the 
automation of port entry, approach, docking 
and departure. Seamless arrival means 
optimized unloading and departure. All 
are closely intertwined to improve overall 
efficiency, productivity and sustainability.

We have what we consider to be a 
relatively unique oversight of the ‘vessel 
turnaround’ process, and data extraction 
points throughout it – both on board the 
vessel and in the port, and in the interface 
between the two. 

That was our starting point in 
determining the evolution of our business 
model and offering to best support the 
Port of the Future. We’re focusing heavily 
on systems integration and data: two key 
components that will help us support even 
the most progressive port owners and 
operators in the future. We’re evolving 
our current offering to elicit data driven 
insights that will prove valuable to our 
customers in future. 

This led to our establishing of the 
SmartPort Technology Stack – a critical 
component of our future portfolio and a 
departure from, but complement to, our 
traditional offering. 

SmartPort is a collection of data powered 
marine technology (MarinTech) product 
applications that operate standalone, or 
can be integrated, to start to move our 
customers towards their Port of the Future 
strategy. Product architecture powered 
by the SmartPort Engine is open, scalable 

and securely hosted within Amazon Web 
Services (AWS) cloud architecture. 

A LOOK AT THE LAYERS
The core framework consists of two layers. 
The cloud layer manages intelligent data 
collection, transfer and storage. The 
application layer provides access to unique 
product functionality and data insights 
from within the cloud.

THE CLOUD LAYER 
Includes cloud connectors that enable 
data to be collected from remote devices, 
installed on specific SmartPort enabled 
products or assets such as fenders. In 
addition to data collected through such 
devices, an API provides access to an 
open architecture that enables third 
party partner or client systems and data 
to be integrated with the Trelleborg data 
cloud. 

THE APPLICATION LAYER 
Delivers specific product functionality 
and business logic, to enable data to be 
easily accessed and visualised, and real-
time decisions to be made. Dedicated 
Apps ensure easy deployment and provide 
remote access via connected devices. As 
the SmartPort enabled product portfolio 
expands, individual products and data 
clouds can be integrated to provide a 
connected view of all port operations: 
unlocking even greater efficiencies and 
empowering operational excellence.
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Ultimately, Trelleborg SmartPort is a 
technology platform that will connect 
disparate port operations. This holistic 
oversight will allow users to analyse the 
performance of their assets and identify 
areas for optimisation, to enable efficiency 
gains. With information presented in real-
time, you can make better day-to-day 
decisions, and as data sets accumulate and 
become more comprehensive over time, 
this longitudinal data will empower long-
term operational improvements too. 

TAKE THE LONG VIEW
Ports, terminals, ship operators and 
suppliers alike must act now to begin to 
implement the smart technologies and 
data-driven processes our industry so 
desperately needs to overcome issues of 
overcapacity and inefficiency. 

As we strive to implement automated 
practices and data-driven decision making 
from port entry to hinterland infrastructure, 
we will need stakeholders across the board 
to align, collaborate, and share data to make 
the Port of the Future as effective as it can 
be.  To strengthen this vision, automation 
in vessel turnaround must catch up with 
landside operations, and quickly. A huge 
opportunity awaits for port and shipping 
operators that take a holistic view, looking 
to elicit efficiencies throughout a complete, 
connected eco-system.

An effective and realistic first step is 
to audit, digitise and normalise existing 
metrics and formats to standardise data. 
This standardisation makes analysis easier, 
enabling informed decision-making that 
can optimise efficiencies, improve safety 
and sustainability, identify maintenance 

needs and improve customer relationships. 
It’s not a case of data becoming the 

new business currency, it already is. 
Smart technologies offer an immediate 
opportunity for port and terminal 
operators and shipping lines alike, let’s take 
advantage of them now.
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Over the past 15 years, the ocean logistics 
industry experienced vast changes to 
business models, services and technology 
adoption. In 2016, the pace of technology 
innovation accelerated as participants 
sought business model optimisation. 
Digitalisation is now a competitive necessity. 
This trend will continue in the next 15 years, 
creating new opportunities – and winners 
and losers. In this paper, INTTRA outlines 
our vision for the direction of information 
technology-driven innovation from our 
vantage point as a neutral service provider. 
We foresee that:
• Ocean shipping will become increasingly 

interconnected, accelerating business 
velocity, elevating digital networks and 
neutral platforms, enabling consolidation 
of operational/financial flows and raising 
intermodal visibility and engagement via 
multiple physical tracking devices.

• Digitalisation will leverage new 
integration protocols and technologies, 
such as blockchain, predictive analytics, 
and artificial intelligence to increase 
efficiency and reduce costs.

• The industry will adopt an agile, iterative 

innovation model favouring targeted, 
short-term ROI technology solutions 
often delivered by disruptive startups.

• The digital divide between companies 
embracing full digitalisation and those 
lagging will widen. 

OCEAN INDUSTRY CANNOT AFFORD TO 
STAY MANUAL; WILL DRIVE TOWARDS FULL 
DIGITISATION
In 2016, overcapacity reached 30% for 
many carriers1,  spurring $8-10B in losses 
industry-wide2,  and the top 20 independent 
shipping lines in 2015 shrank to 14 over 18 
months3. Industry consolidation creates the 
perfect opportunity to rethink processes, 
digitise shared operations and adopt 
common technology platforms, reinventing 
today’s highly manual processes and 
communications. Carriers, forwarders, 
and shippers also need to standardise 
procedures to capture synergies from 
alliances. Many CEOs are using information 
technology as the primary means of 
achieving long term-profitability.

The speed of technology adoption in 
ocean shipping is accelerating.

INTTRA was created in 2001 to transform 
container procurement, documentation and 
tracking from manual to digital. INTTRA has 
been very successful, digitally processing 
27% of containers in global ocean trade in 
2016. But 15 years later, approximately half 
of all bookings are still manual. Yet in 2016, 
we saw an encouraging sign: INTTRA’s global 
eVGM Initiative and other industry groups 
collaborated on a digital approach to SOLAS 
Verified Gross Mass (VGM) compliance 
and development of common standards, 
resulting in the vast majority of VGMs being 
transmitted electronically, showcasing the 
industry’s ability and desire to digitalize.

The pace of digitisation accelerated over 
the past 15 years. Carriers and shippers 
moved from standardising form exchanges 
early this century, next to bespoke, single-
process products (e.g., rates management) 
then to ERP systems. Recently, cloud-
based Transportation Management 
Systems (TMSs) have rapidly proliferated, 
allowing shippers to avoid expensive in-
house implementation. INTTRA believes 
that technology will be the major driver in 
transforming ocean shipping, while the gap 

BLUEPRINT 2032
HOW TECHNOLOGY TRANSFORMS OCEAN 
CONTAINER SHIPPING

Inna Kuznetsova, Jeff L. Howard and Peter Spellman, INTTRA
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in technology adopti on among industry 
parti cipants will widen further, leading to 
more consolidati ons and greater variance in 
quality of service and pricing. 

OCEAN INDUSTRY WILL RAPIDLY INCREASE 
THE USE OF NETWORKS, COMMUNICATION 
STANDARDS AND INTERCONNECTIVITY 
• Connecti on to other parti cipants of the 

shipping chain: the value of the network
The shipping industry has always seen 
value in a broader physical network 
off ering integrati on of multi ple providers. 
Similarly, rapid adopti on and expansion 
of data exchange and analyti cs, across 
multi ple vendors in one transportati on 
chain, will deliver tremendous benefi ts, 
facilitati ng opti misati on and increasing 
velocity in logisti cs. Growing technology 
adopti on combined with cloud 
technologies and predicti ve analyti cs 
have created this potenti al. Establishing 
and maintaining numerous one-to-
one digital connecti ons is onerous and 
expensive. Connecti ng to the extended 
community via a trusted, secure network 
increases effi  ciency and speed while 
removing cost industry-wide.  Leveraging 
this network allows for consolidati on and 
harmonisati on of business processes 
and fl exibility to conduct business across 
the network with minimal change to 
technology infrastructure. 

• There will be interconnecti on across 
operati onal, informati onal and fi nancial
data. The three workstreams of 
shipping – Operati onal, Financial and 
Informati onal - will be integrated in this 
networked environment. Operati onal 
interconnecti on encompasses space 
uti lisati on, booking, tracking, intermodal, 
empti es repositi oning and other aspects 
of container movements. Financial fl ow 
includes rates management, lett ers 
of credit, invoicing and freight audit. 
Informati onal fl ow covers data exchanges 
accompanying cargo shipments – from 
trade compliance to customer service. 
These workstreams were improved in 
recent years, but in disparate fashion. 
They ranged from new services for 
locati ng empty containers near packing 
sites in Operati onal, to reducing invoicing 
errors through electronic delivery via 
INTTRA’s eInvoice network in Financial, 
and providing electronic forms for 
customs and compliance in Informati onal. 
Progress will conti nue.

Over the next 15 years, we envision 
these workstreams gaining new tools and 
technology-driven opti misati on. Moreover, 
closer integrati on of these areas with 
shared data will trigger breakthroughs in 
cost reducti on and operati onal effi  ciency, 
manifesti ng as: 
• Integrati on of rates informati on into 

operati onal scheduling and booking 
workfl ow enabling automated 
integrati on of fi nancial and operati onal 
streams, from scheduling to freight 
invoicing and sett lement. 

• Creati on of an original, immutable, digital 
bill of lading that can be integrated into a 
digital trade fi nance fl ow interconnecti ng 
shippers, customs and fi nancial services 
fi rms on the network, off ering far more 
effi  ciency and speed than couriered 
paper documents. 

• In additi on, INTTRA foresees integrati on 
across transportati on modes and on-
shore faciliti es, driven by connecti vity, 
bett er monitoring systems and data 
exchange. For example, integrati ng 
carrier, terminal and intermodal 
container status events will enable a 
bett er view of port dwell ti me, facilitati ng 
savings in detenti on/demurrage costs 
and container repositi oning. 

The neutral, secure, digital network 
enabling universal trusted interconnecti on 
is the essenti al fi rst step in advancing the 
industry.

OCEAN INDUSTRY WILL USE NEW 
TECHNOLOGIES TO DRIVE OUT COSTS AND 
INCREASE EFFICIENCY
Digiti sing every step of the shipping process 
and growing use of container tracking 
devices will create vast amounts of data 
and opportuniti es for opti mizati on. Today 

many shippers and freight forwarders 
uti lise multi ple systems and lack consistent 
views of data for partner performance, 
multi modal booking and door-to-door 
tracking of container locati on. Likewise, 
carriers struggle to consistently plan their 
allocati ons based on historical customer 
behavior, predict demand or perform 
effi  cient inland container management. 
Data is oft en incomplete and lacks suffi  cient 
quality for business analyti cs. 

Three technology trends will converge to 
drive signifi cant near-term improvement: 
• Integrati on across systems, applicati ons, 

and partners: Immutable, transparent, 
smart contracts built with technologies 
like Blockchain and RESTful interfaces 
will simplify transacti on processes and 
reduce costs by distributi ng identi ty 
verifi cati on through shipment lifecycle 
management to transmission of bills 
of lading and lett ers of credit across an 
integrated network.

• Real-ti me status of containers and cargo: 
Traceable identi ty of shipments paired 
with tracking devices connected to 
the “Internet of Things” increases the 
amount, ti meliness and quality of data 
with an immutable record of container or 
cargo events, driving greater effi  ciencies 
in shipment planning.

• “Big Answers” and Arti fi cial Intelligence 
(AI): Digiti sati on and integrati on allow 
companies to transiti on from “big data” 
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to more accessible business analytics 
(e.g., through PaaS and SaaS models), 
more predictive (e.g., automatically 
replacing bad data and suggesting 
outcomes with high probability) with 
greater accuracy and velocity (via AI and 
machine learning). These technologies 
also advance bot usage, which can 
automate business processes and 
operations, such as confirming bookings, 
streamlining customer service or 
navigating complex environmental and 
compliance regulations.

Progress is occurring today with early 
tools and technology solutions, but these 
are fragmented and lack integration across 
all data points required to base execution 
on predictive (future) scenarios rather than 
historical analysis. Leveraging these trends 
on a trusted network will create significant 
opportunities to improve planning, reduce 
costs, increase efficiencies and business 
velocity, by utilising standardised data sets 
and Cloud computing over the next several 
years.

INDUSTRY MUST MOVE TO A MORE AGILE, 
ITERATIVE INNOVATION MODEL
• Small, focused tech solutions with short-

term ROI. Low margins and traditional 
allocation of operational vs. technology 
investment reduce discretionary 
spending on new technology solutions, 
even those with higher projected 
returns. Many expensive ERP projects 
faltered recently, contributing to distrust 
in major technology initiatives.  INTTRA 
envisions the emergence of “packaging 
of innovation” - incremental changes 
with clear results and faster routes to 
ROI instead of drastic changes. 

• Much opportunity for disruptive startups 
and focused solutions: This trend will also 
benefit new and emerging companies 
that combine shipping and technology 
expertise to solve well-defined customer 
problems with advancements in rates 
management, shipment visibility, 
predictive analytics, electronic bills of 
lading and container movements. The 
“packaging of innovation” is further 
supported by heavy venture capital 
investment in logistics technology 
recently. But this trend could contribute 
to fragmentation and isolated networks 
if not implemented on a common 
platform.

THE DIVIDE BETWEEN DIGITIZED AND NON-
DIGITIZED COMPANIES WILL WIDEN
Shipping companies vary in sophistication 
of technology systems and data use, as 
well as system integration levels. We see 
the ‘digital divide’ widening. Currently, 
service in this industry is as much about 

managing paper and regulatory processes 
as transporting goods. INTTRA believes 
this will change, with many players 
disintermediated in the race for first-mover 
advantage. We see this change necessarily 
emerging in an agnostic, neutral model 
that spans the industry. 

Operational flow is only as efficient as 
its slowest link. Full automation industry-
wide will take time. The digital divide 
between ports, terminals, countries, 
shippers, carriers and container depots will 
likely expand if organizations don’t take 
advantage of standardized digital networks. 
The most advanced players will streamline 
significant parts of their operations and 
start building digital networks with other 
IT-savvy providers, increasing profitability 
and improving service delivery. INTTRA 
works with all types of providers and 
network participants to help enable these 
improvements.  

Preparing for the future: digitize, 
interconnect, and pilot new models.

We see three actions companies can 
start taking to prepare themselves for an 
inevitable all-digital future.
• Participate in and support industry-wide 

working groups and neutral networks 
that enable industry standardization and 
communications.

• Prepare for the digitally integrated 
shipment lifecycle by digitizing business 
processes via risk-averse paths of 
incremental refinement, and combining 
the best commercially available skills and 
technology with in-house expertise.

• Invest in, test and pilot new tools and 
technologies such as analytics and 
artificial intelligence to identity new 
opportunities for revenue optimization 
and cost reduction.

Over the next 15 years, information 
technology will significantly transform ocean 
shipping and related logistics value chains, 
changing industry processes, participants 
and the overall landscape. Advancements 
in digitization, integration across the 
transportation chain and data flows will 
enable new business models, causing further 
competitive differentiation. Those who 
fully embrace technology and select strong 
partners to drive innovation will occupy the 
winning side of the digital divide. 

1http://www.scdigest.com/
ontarget/16-08-23-1.php?cid=11138
2http://www.americanshipper.com/
Main/ASD/Container_carrier_losses_
could_reach_10b_in_2016_65157.
aspx?source=ASDSide
3http://www.americanshipper.com/
Main/ASD/Container_carrier_losses_
could_reach_10b_in_2016_65157.
aspx?source=ASDSide
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“How can we prepare the workforce better, and train them 
to deal with optimisation under uncertainty? The answer, 
in our view, lies in gamification.” 

Yvo Saanen, Managing Director, TBA, page 74
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The container terminal industry is entering 
a new era. An era where profit margins 
will be reduced under pressure from 
large shipping line alliances and huge 
investments will be made so terminals can 
handle the largest vessels and the limited 
volume growth that expected in the 
foreseeable future.

This means that container terminals 
need to become more efficient and 
effective and offer a compelling product to 
their customers. A big part of operational 
improvement lies in business intelligence: 
creating better control over the cargo flow 
across the terminal, getting more insight in 
what is going to happen, and getting grip 
on the uncertainties. 

IS A BETTER TRAINED WORKFORCE THE 
ANSWER?
Although there is a market of tools that 
can support this “intelligence”, there is 
also much to be said for a skilled and 
well-trained workforce. A workforce 

needs to be able to plan ahead, analyse, 
quantify and decide, rather than fire-fight 
(something that often occurs in terminals). 
A thorough game-plan needs to start with 
a well-organized DMAIC (define, measure, 
analyse, improve, control) cycle, that is 
internalised in the day to day operation.

How can we prepare the workforce 
better, and train them to deal with 
optimisation under uncertainty? The 
answer, in our view, lies in gamification. 
Gamification is creating ‘near to live’ 
training circumstances through simulation, 
and combining them with the real IT 
environments people have to deal with. 
Whether it is a terminal truck driver, a 
hatch clerk, a vessel planner, or a shift 
manager; all contribute to a smooth and 
productive operation, and are continuously 
interacting with the various IT systems 
present in the terminal. 

The clearest and best-known example 
of using simulation technology is the quay 
crane simulator. Although typically not 

connected to the terminal operation, the 
cranes simulators represent the crane 
control operation in great detail, providing 
an environment where people can be 
trained until they are prepared for the real 
job. Analogous experiences can be found 
in other industries. Airplane pilots and 
Formula 1 drivers serve as useful examples. 
While a Formula 1 driver spends as little as 
70 – 100 hours per year in a real car, he 
tends to train in a simulator for as long as 
2 – 4 hours per day. 

Why has this practice not found its way 
across other to industries? When we look 
at the results we have achieved in the last 
10 years through our training practice, 
it seems illogical that this is not a more 
ubiquitous training option. Although large 
sums are spent on simulators for quay 
crane operators, and sometimes RTG 
and Straddle operators, we see limited 
investment in training other staff.

Mistakes are often made in the planning 
and control operations at terminals. 

NEXT GENERATION 
TRAINING TOOLS 
FOR THE CONTAINER INDUSTRY
Dr Yvo A. Saanen, Managing Director, 
TBA, Delft, Netherlands
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It is believed that mistakes have a 10-
30% impact on productivity and in turn, 
terminal efficiency. It goes without saying 
that the return on investment of regular, 
comprehensive training will be short. We’re 
looking at months rather than years. This 
is why simulated training tools should be 
considered a viable option for ports looking 
to reduce errors and improve efficiency.

NEAR TO LIVE TRAINING
The solutions TBA has created consist of 
four key components:
• A copy of the actual software 

environment people use in their daily 
operations (e.g. TOS, ECS, RDT’s).

• A valid and detailed representation 
of the physical world (equipment, 
containers, ships, trucks, etc.) visualised 
through simulation and combined with 
virtual reality tools.

• An operational scenario, captured in 
a so-called dataset (containing a real 
yard, real container moves, and real-life 
events).

• A toolset to measure the efficiency 
and effectivity of the operation in 
Key Performance Indicators (KPI’s), 
such as vessel turn time, quay crane 
productivity, equipment running hours, 
labour hours, truck turn time.

PLAYGROUND FOR CONTROL ROOM STAFF
With this combined environment, we are 
able to run an iterative training process 
in which trainees can freely try out and 
experiment, without the possible negative 
repercussions of mistakes that they would 
face in real operations. The dynamic 
interaction between their planning, 
scheduling, deployment and dispatching 
decisions is taken in real-time into the 
systems that then provide feedback 
through visual means and detailed 
statistics. In our paper ‘The Future: Serious 
Gaming in Automated Terminals’ (PTI 
Edition 65), we (Saanen and Koekoek) 
referred to an extensive study by Sitzmann 
(2011), that emphasises the effect of 
‘learning by doing’.

In order to create a lasting learning 
effect, our training approach loops 3 
times through the same cycle of planning, 
execution, and analysis. The learning effect 
can then be measured by the achieved 
(vessel) productivity. This is either 
measured by running a planned operation 
overnight (without human interference), 
or while the people are still operating.

Besides the human impact (planning or 
execution decisions), variations can also be 
applied in the software environment used. 
As such we have experimented in the use 
of various NAVIS advanced applications in 
the training setting (e.g. Autostow, Prime 
Route and Expert Decking). We found 

that comparisons could be made between 
planning and execution processes with and 
without the use of such tools. 

EXPERIENCES AND FINDINGS
Findings from such training sessions can be 
summarised as follows:
• In general, unprepared trainees make 

many mistakes in their typical work, 
which can have a serious impact on 
productivity.

• By repeating best practices, they are 
able to improve their planning and 

execution work in a relatively short 
amount of time.

• The use of advanced tools generally 
improves productivity, as people can 
focus on the more complicated tasks 
because the bulk of the work gets 
handled automatically. 

Further findings from these training 
sessions:
• The follow-up in the organisation 

afterwards, including management 
support to implement new (best) 
practices is cumbersome, and is 

Figure 1: iterative training methodology

Figure 2: Trainees using Autostow from NAVIS exceeding the performance of vessel planners 
not using Autostow
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certainly not guaranteed.
• Staff  assigned to the planning and 

executi on jobs in the control room are 
not used to using detailed stati sti cs to 
analyse what has happened, and how 
things can be improved in a structured 
and systemati c way. 

• The training environment is recognised 
as realisti c and representati ve for live 
operati ons. 

LEARNING ANYTIME, ANYPLACE
In order to enable the trainees to follow-
up more regularly on their skill set, ‘near to 
live’ training sessions should be repeated 
regularly (at least once a year in our 
opinion). Currently, we are not aware of 
any terminal operator doing this.

A way we intend bringing this concept 
to the terminal industry is through the PTI-
TBA training portal. The portal has been 
live since the summer of 2016 and it works 
to bring extensive best practi ces to control 
room staff . The innovati ve portal not only 
provides valuable training material, but 
also tests to verify the knowledge and 
capabiliti es of the trainees.

In the near future, the portal is to be 
expanded with online access to our ‘near to 
live’ training environment, so that trainees 
can practi ce their skills and get feedback. 
Trainees will be able to monitor their 
progress, and benchmark their capabiliti es 
against peers. 

 The training portal is already being 
used by over 1000 terminal professionals, 
from senior staff  to supervisors, with an 
emphasis on the various planning jobs. 

FUTURE OUTLOOK
It is our belief that training can seriously 
contribute to competi ti veness within 
a terminal. Improved moti vati on and 
capabiliti es of terminal staff  will in turn 
reduce ineffi  ciency, and provide bett er 
service levels to the customer. For roles 
such as vessel planning, vessel supervision, 
yard planning and dispatching, constant 
learning with measurement and 
benchmarking is crucial. This will lead to 
the development of multi -skilled staff  that 
can perceive a terminal as a system and 
approach problems holisti cally. 

A further development currently 
being considered is the use of ‘near to 
live’ training for staff  working outdoors. 
Mechanics, checkers, supervisors, 
foremen; all are interacti ng with systems, 
and the more complex the environment 
gets, the more training they need. 
Remember, safety also comes into play 
when stepping beyond the control 
room. Following best practi ce operati ng 
procedures is required to minimise injuries 
in terminal operati ons. Training for these 
circumstances is technically feasible, yet 

relati vely expensive, as it requires detailed 
3D depicti ons of the live operati ons. 
However, these methodologies are far 
‘cheaper’ than the lives lost at terminal 
operati ons every year through improper 
training and mistakes.

For a palpable change to occur, terminal 
management need to put training higher 
on the agenda. Presently, training budgets 
remain very limited. Hopefully the positi ve 
business prospects outlined in this paper 
suggest that additi onal training is a no brainer.
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Ongoing trends such as global trade 
growth and the need to modernise port 
facilities are driving urgent investments 
in ports; not keeping pace with these 
changes will mean a loss of trade and 
competitive market position. Nowadays, 
the main motivation for research in 
such port developments is often to find 
opportunities which facilitate co-creation 
of sustainable or ‘green’ initiatives. 
However, some activities related to port 
development negatively impact our port-
cities and delta ecosystems. Port projects 
are confronted by a growing scarcity of 
prime locations, increasing environmental 
constraints, limited space for expansion, 
along with the uncertain impacts of 
climate change and fundamental changes 
in ICT systems. In port development, we 
recognise that conflict quite frequently 
occurs between various stakeholders; 
between port users and the port authority. 
In order to ensure the feasibility and 

success of port development plans, it 
is essential to create awareness of how 
multiple and cumulative uses can affect 
and enhance port-city infrastructure 
systems and ecosystems. 

WORLDWIDE SUSTAINABLE PORT 
DEVELOPMENT TRENDS
International maritime organisations, 
NGOs, and international banks increasingly 
work on multinational sustainability 
initiatives, some of which focus on 
sustainable port development (Figure 
1). Recent initiatives from PIANC (World 
Association for Waterborne Transport 
Infrastructure) and IAPH (International 
Association of Ports and Harbours) 
suggest moving away from the traditional 
approaches and adopting new innovations 
to create added value for ‘Green Port’ 
development. Those organisations use 
different definitions for sustainable port 
initiatives. PIANC has emphasised the 

need to develop a Working with Nature 
philosophy while designing and operating 
waterborne infrastructure including 
stakeholder participation. A starting point 
is a long-term vision of the area in which 
the new port (extension) is planned and 
forms a privileged and crucial position 
within the logistics chain. It anticipates the 
needs of future generations, highlighting 
the benefits and prosperity of the region 
that the port serves, based on green port 
policy interventions (e.g. legislations, 
port action plan, high quality product 
standards) related to healthy urbanisation 
(e.g. air emission reduction, carbon 
reduction, renewable energy, sustainable 
port-city area). 

General awareness of Green Growth 
is rising, but the existing knowledge gap 
requires further incorporation of this 
concept within infrastructure development 
schemes. Applied knowledge is needed 
to adapt to the effects of climate change 

TRAINING AND
SIMULATION TOOLS 
IN SUSTAINABLE PORT DEVELOPMENT  
Dr. Cor Schipper, Expert on Sustainable port development and marine biology & ecotoxicology, 
Deltares
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and to maintain the quality of coastal 
environments while allowing port-city 
acti viti es to not only conti nue, but also 
grow. As port investments are increasingly 
fi nanced by the private sector, most 
countries rush to expand, upgrade, or 
develop ports to cope with the increasing 
demand of goods and in order to receive 
mega vessels. The global transport 
market is expected to increasingly rely 
on integrated port operati ons where 
expansion will be needed along with 
new innovati ve elements becoming 
incorporated into the design. The resulti ng 
sustainable development of port services 
will allow for an increase in the capacity 
and quality thereof. 

DEVELOPING A NO-IMPACT PORT OF THE 
FUTURE 
A growing consensus recognises the need 
to shift  economies and social structures 
towards more sustainable models. The 
fairly new concept of ‘Green Growth’ 
enables policy makers and companies 
to identi fy successful strategies they 
can adopt, and pitf alls they can avoid, in 
draft ing and implementi ng green growth 
policies. The aim of the Deltares project 
‘Port of the Future’, commissioned by 
the World Wide Fund for Nature (WWF), 
was to develop innovati ve soluti ons for 
sustainable port development which are 
in harmony with the ecosystem and are 
robust or adaptable under changes in 
natural conditi ons (including the eff ects of 
climate change) (Fig 2). 

The Port of the Future concept 
formulated as part of this assignment 
can be used to achieve a long term 
sustainable port. Furthermore, the no-
impact port development programme 
can serve as an integral and interactive 

initiative where adaptation on this 
topic is developed to balance economic 
growth and human welfare while 
maintaining healthy ecosystems. Through 
an integrated and ecosystem-based 
approach, port development can be 
realised in an all-inclusive way, providing 
an economic, environmental, and socially 
viable port. The challenge is to determine 
whether a no-impact port is achievable 
in combination with economic growth, 
and under which boundary conditions. 
In fact, a paradigm shift is required in 
the approach commonly taken to port 
development programmes when looking 
to adapt to climate change, sea-level 
rise, and urbanisation, whereby the 
emphasis will lay on the functioning of 
a healthy ecosystem and subsequent 
reconciliation of divergent sustainable 
values in the future. Such an approach 
will only be successful when it will be 
adopted for the complete, worldwide 
transport chain. Ports that do not 
explicitly aim for advanced sustainability 
and at reducing their impact on the 
environment could act as a hindrance 
to environmental quality, benefits to 
human health support, and sustainable 
global trade. They will continue to do so 
unless port capacity and efficiency can be 
shown to have increased benefits from 
sustainable port development rather 
than traditional approaches. A serious 
game can contribute in changing these 
outdated viewpoints.

PORT OF THE FUTURE TRAINING 
To support the elaborati on of a tailor made 
‘Port of the Future’ master plan for a port 
and to secure involvement of stakeholders, 
a high-end tool was developed by Deltares, 
named the Port of the Future Serious 

Game (PoFSG) (Fig 3). The aim of this 
game is to create support in sustainable 
port development with diff erent groups of 
stakeholders. This includes socio-economic 
developments, natural requirements, and 
impacts of (sustainable) designs. As part 
of the development of the game, several 
skilled professionals from diverse scienti fi c 
backgrounds, both internal and external 
to Deltares, approved the integrated 
knowledge rules which predict the eff ects 
of various measures within the game. 
The parti cipants, those playing the game, 
are encouraged to work together and 
to collaborate on the development of a 
sustainable port of the future. In additi on, 
the game raises awareness of the impact 
that various interventi ons have and the 
many available opti ons for sustainable 
ports. In the PoFSG, all parti cipants focus 
on port-specifi c policy making in a realisti c 
but fi cti onal environment. The objecti ve is 
to balance the impact of port development 
by making combinati ons of environmental, 
social, and economic choices. Debate 
is initi ated between parti cipants with 
interdisciplinary knowledge through 
constructed societal and climate change 
scenarios with which the parti cipants 
must contend. By requiring consensus and 
collaborati on between the parti cipants, 
they come to realise that successful new 
policy making in ports requires integrated 
stakeholder parti cipati on. 

SIMULATION IN LATIN CONTEXT
The game has so far been applied to 
many locati ons throughout the world. 
For example, the training and simulati on 
applicati on is used in Lati n America due to 
the rapid growth in the size of container 
vessels there. The Panama Canal expansion 
has driven port developments in Peru, 

Fig 1 International conventions and investors such as the African Development Bank (Blue) started with sustainability initiatives, which have 
inspired African maritime organisations (Purple) to implement the green growth concept; Fig 2. Artist impression of a ‘no-impact’ offshore port 
development as a way of achieving sustainable economic growth. During design and construction of the no-impact port, the choice for the port 
locations, governmental issues and ecosystem processes are taken into account as well as communication in co-creation with all stakeholders. 
(Deltares, 2015)
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International 
sustainable 
initiatives in 

Africa 

WORLD BANK
‘Concept of Green Growth’ 

IMO 
‘Reduce greenhouse gas emissions’ 

UN Economic 
Commission for Africa
‘Environment sustainability 
in the transport sector’

The Nairobi Convention
‘Balance between sustainable 
use and the fair and equitable 
sharing of the benefits’ 

The Abidjan Convention
‘Protocol on the sustainable and 
concerted management of mangroves of 
the West and Central African Region’

SAMSA/ South African Maritime Safety 
Authority Act
‘Prevention of Pollution from Ships’

United Nations
‘Inclusive Green Economy’ 

Port Management Association 
of Eastern and Southern 
Africa/PMAESA ‘African Green 
Ports Initiative’

African Development Bank
‘Green Economy’

Council for Scientific and Industrial 
Research/CSIR in South Africa
‘Sustainability Framework’ 

Source: Schipper, 2015
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Panama, Costa Rica, Chili, Colombia and 
Mexico. Their stakeholders were trained in 
resilient port development (Fig 4). To show 
them how to address local challenges and 
opportunities, they were trained with 
the Latin version ‘Puerto del Futuro’ or 
‘Port of the Future’. It provides showcase 
solutions for resilient and sustainable port 
developments that can be tailored for port 
authorities and stakeholders in the region. 
Some examples of more sustainable 
solutions are given, including clean 
shipping, safety, sustainable dredging, 
aquaculture, and sand nourishments.

As part of the training the consequences 
of the implementation of more than 
30 different optional sustainable port-
city measures is made, while the multi-
disciplinary nature of these measures is 
expressed by a set of scientifically validated 
performance indicators. The game is useful 
for port authorities, policy makers, and 
planners in order to provide training in 
sustainable development in port-city areas. 

PLANNED EXTENSIONS OF THE POF 
SIMULATION TOOL 
Further development of the simulation tool 
will be focused on the use of big data. The 
simulations will incorporate more real-time 
sustainable complex scenarios of logistics, 
port design, all under the adaptation of 

climate change, in combination with the 
impact that interventions have (Fig 5). 
The game will also be extended to deal 
with the uncertainties of the impact of 
future measures, to address potential cost 
savings through reduced maintenance 
costs in the short (1-5 years) and long 
term (20-30 years). The advanced tools 

will have options for real-time updating 
as well as forecasting port simulations. 
This will allow for different types of tasks 
to be performed in port areas, such as 
executing forecast simulations, importing 
satellite data for state updating, or utilizing 
monitoring and big data in order to reach a 
higher efficiency in port operation. 
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Fig 3. High-end tool ‘Serious Game’ is used 
for the design of a sustainable port, named 
the ‘Port of the Future’ Serious Game or 
the Spanish version ‘Puerto del Futuro’, 
developed by Deltares.

Fig 4 (left): Fig 4. A workshop on sustainable port and urban development usin elements of the ‘Port of the Future’ Serious Game in Cartagena, 
Colombia; Fig 5 (right): Fig 5. High-end Serious Game tools will be used in future in port operations to improve efficiency e.g. as running forecasts, 
importing satellite data, or updating the operation or monitoring big data; 
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Today’s trainee is Rory, and it's his very first 
time operating a ship-to-shore crane. Yet, 
in gusting 40mph winds in a cab 53 metres 
from the Liverpool quayside, he's already 
moved five stacks of 40ft containers from 
a mega-ship sitting in the River Mersey to 
a waiting trailer below on the new £400m 
Liverpool2 container terminal. 

Okay, Rory might have been a bit slow 
and made a few mistakes, but that doesn't 
matter because he isn't actually perched 
53 metres in the air, nor is he unloading 
one of the world's biggest container ships. 
He is in fact sitting in a crane simulator on 
the estate of the Port of Liverpool, about 
to embark on an intensive 14 day training 
course, which once completed will allow 
him to operate the newly built ZPMC 
cranes at the new terminal.

When Peel Ports, owners and operators 
of the Port of Liverpool, chose to build a 
new container terminal capable of handling 
the world's biggest ships, it also invested 
heavily in the facilities it uses to train its 
crane operatives. Peel Ports invested over 
£500,000 in developing the simulator 
and the associated software. With first 

class facilities in Liverpool, the port offers 
some of the best, most consistent learning 
environments anywhere in the world. 

As one of the training officers at the 
port, I spend a large amount of time 
teaching new and existing crane operators 
how to operate our new 134 metre high 
‘Megamax’ cranes on Liverpool2. Situated 
next to the new terminal, the crane 
simulator is housed within a typical 40ft 
container offering an accurate simulation 
of all crane operations in a completely 
immersive environment. 

Liverpool2, which opened in November 
2016, is one of the most operationally 
efficient and modern terminals in Europe 
and the UK’s largest transatlantic port and 
container terminal. The port is capable of 
handling two 380m vessels simultaneously 
and ultimately will have a capacity of over 
one million TEU. With semi-automated 
remote-controlled operation, the 
cranes reduce the time taken to transfer 
containers from ship to road or rail. They 
also have the ability to operate at speeds 
in excess of 30 moves per hour and wind 
speeds of up to 55mph (88kmph).

IMPORTING THE WORLD’S BEST 
TECHNOLOGY
The crane simulator reproduces the 
equipment layouts and behavioural 
movements of the actual Ship-To-Shore 
(STS) and semi-automated Cantilever 
Rail Mounted Gantry cranes (CRMG) 
which have been manufactured by 
Zhenhua Port Machinery Company 
(ZPMC) and are the tallest cranes built by 
the Chinese manufacturer to date. The 
custom-designed software package on 
the simulator incorporates highly visual, 
real-life landscape graphics depicting the 
Liverpool skyline, including the iconic Liver 
Building and the river Mersey.

Our training simulator was built and 
assembled by Swedish company ABB, one of 
the world’s leaders in automation. The firm 
produced a customised, high-tech training 
simulator tailored to interactively test the 
abilities and skills of drivers by presenting 
them with realistic, operating scenarios. 
During the commissioning process I travelled 
to Sweden to oversee the process and how 
they map the screens with a digital version 
of Liverpool2, and the ZPMC cranes. 

CONSISTENT TRAINING 
KEY TO UNLOCKING PORT SUCCESS

Khalid Mahdy, Peel Ports Training Officer, 
Peel Ports, Liverpool, UK 
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The simulator is as close to a real crane 
as you can get, and gives operators the 
chance to be trained in a safe and authentic 
environment. While it might be fun to 
sit in the seat and have a go for an hour, 
the simulator is essentially a step-by-step 
education product which is built upon a 
different methodology compared with other 
methods of training. One of the real draws of 
the simulator is its ability to record, store and 
playback every second of training, allowing 
whoever is in the hot-seat to review, consider 
and try again. I always say, a small error up 
there is a big problem, but a big problem 
in the simulator doesn’t matter, providing 
lessons are learned – in actual fact, mistakes 
while learning are welcomed because they 
act to reinforce the importance of safety, 
proper technique and efficiency.  

INTENSIVE TRAINING
Over the past two years, 36 crane operators 
and 16 maintenance staff have successfully 
completed the training course. The training 
we provide here in Liverpool is rigorous, 
and lasts between 10-14 days. This is split 
between the simulators and on the real L2 
cranes and existing cranes at Royal Seaforth 
Container Terminal. 

Whether the people being trained are new 
recruits with little or no crane experience, or 
experienced operators with 35 years behind 
them using different equipment, every single 
person is trained in the same manner in 
order to qualify to use the new cranes. The 
process is the same right across the board 
and the ZPMC instruction manual is followed 
to the letter because we need to ensure the 
highest levels of safety and efficiency. At Peel 
Ports, we are committed to a comprehensive 
health and safety programme which ensures 
our employees are able to develop their 
skillsets to the highest level of expertise.

The first stage of training involves a 
technical understanding of the equipment 
we are working with. This allows trainees 
to fully appreciate how the cranes work, 
particularly with different sized vessels and 
the importance of the maintenance teams 
which service, repair and keep the cranes 
performing each day. 

For crane operators working 12 hour shifts 
on site and operating a crane for between 
2-3 hours at a time, the specification which 
the crane’s cabs are built to is second to 
none. The anti-sway system which prevents 
a container from following its natural inertia 
keeps the flow of moves consistent, even if 
the weather is adverse. The operator’s chair 
is custom built to prevent back problems, 
the cabs are soundproofed, shock absorbent 
and heated in the winter and air-conditioned 
in the summer to provide a new level of 
comfort for operators. 

From dock workers to seagulls, passing 
ships and Birkenhead across the water, every 

detail has been accounted for to make the 
simulation as close to life as possible. Indeed, 
the simulator imitates life to such a degree 
that endless real life environments can be 
recreated – from punishing 60mph winds, 
snow and heavy rain. With the switch of a 
button, we create day-in day-out events, but 
in a safe and controlled manner. Operators 
are able to practice problem-solving in a safe 
and controlled environment, as scenarios 
cover incidents, equipment failures and 
extreme weather conditions.

THE SIMULATOR EXPERIENCE
It might seem monotonous but no container 
or move is the same on the port and this 
is something we try to replicate in the 
simulator. There may be lashings stuck to a 
container, or a damaged twist lock – all of 
these variables keep the operators alert and 
challenged. 

A fully qualified crane operator is 
expected to make between 20 to 30 moves 
an hour – depending of course on variables 
such as weather, the location of containers 
on the vessel, the structure of the vessel 
itself and the container’s exact contents. 
Moves are achieved by using two joysticks 
and a series of button sequencing to activate 
the twist locks and release containers onto 
waiting trailers on the quayside. Put simply, 
the left joystick moves the cab forwards and 
backwards while the right control lowers and 
raises the crane spreader. 

The key to learning how to operate a 
crane is depth perception and excellent 
hand eye coordination with both right 
and left hands – technical skills which the 
younger generation are naturally equipped 
with, given their familiarity with video games 
and smart phones. 

Ability is only one side of the story, 
as attitude and application are far more 
important in the long run. If someone has 
the natural ability but lacks the desire to 
learn and develop the skill, they won’t make 
the cut. I can tell within a matter of minutes 
whether someone has the right attitude to 
sit in the operator’s cab and the ability to 
carry out the job in hand. Given the sheer 
power of the cranes, and the risk they could 
potentially pose to other port workers if 
mishandled, selecting the best people for 
the job is an essential process. I always say 
any crane operator is only as good as their 
last job – and this rings true even amongst 
the most experienced operators here in 
Liverpool. Safety is absolutely paramount.

In recent years the port of Liverpool has 
undergone a great deal of expansion and 
investment. The new £400m Liverpool2 
container terminal complements the existing 
Royal Seaforth Container Terminal, which 
is still fully operational and will continue to 
be so. Its cranes are roughly half the height 
of the new ZPMC cranes and have a much 

shorter boom which can handle only one 
container at a time. 

In order to save time spent in port by 
ships, the Liverpool2 cranes are able to 
handle two containers at the same time, 
increasing operational productivity. And 
instead of using straddle carriers to move 
containers on to their next location, either at 
the port or transported onward by rail, barge 
or road, Liverpool2 uses trailers to whisk the 
boxes onwards. 

In any industry it is not uncommon to 
see significant amounts of money invested 
in new ideas, cutting edge equipment and 
clever infrastructure. What is often forgotten 
is the need to reprogram the behaviours and 
abilities of an existing workforce and new 
recruits to cope with such change. At the 
port, we have seen significant infrastructure 
investment but also a commitment to 
knowledge, time and space to teach staff. 
The crane simulator offers us the consistency 
which we lacked before, allowing us to train 
our staff to the very best of their ability. We 
fully recognise the importance of a highly-
skilled and competent workforce to the 
continued success and growth of the port. 
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As a long-time player in the simulation 
industry, we at GlobalSim have evaluated 
numerous VR technologies over the years. 
We never felt the technology was ready 
to provide effective simulation training at 
a cost that could be accepted in the Port 
and Maritime industry. Over the last year, 
we finally saw advances in the technology 
that changed everything. We felt like the 
technology finally came to the point where 
we could create cost effective, high fidelity 
VR training systems. 

GAINING CONFIDENCE IN VR
Virtual Reality has been around for years, 
but it hasn’t been broadly utilized in 
simulation training for many reasons. The 
cost was astronomical, the headsets were 
too heavy, the image quality was poor, 
and the video update rates were slow. 
Not to mention the motion sickness for 
the user. Today everything has changed. 
We have entered a new era of immersive 
head mounted display technology. High-
end graphics cards and the continued 
miniaturization of electronics and displays 
have made this revolution possible. 

The new VR systems are cost effective, 
relatively light, and the image quality and 
speed are phenomenal. This technology 
will continue to influence simulation based 
training for many years.

WHAT DOES VR BRING TO SIMULATION 
BASED TRAINING?
A VR training system brings four primary 
advantages; cost effectiveness, field of 
view, parallax, and depth perception. 
Traditional simulators use projectors or 
flat panel displays to provide a view into 
the virtual world. These systems can 
be large and very expensive requiring 
unique infrastructure investment and 
high maintenance costs. Even with large 
systems, the operator will have some limit 
to the Field of View (FOV).  With a VR 
headset, the operator can turn his head 
360 degrees and see everything in front, 
to the sides and behind.  A VR system has 
a smaller footprint and lower cost both up 
front and in maintenance.

Another limitation of most traditional 
simulators is that the view for the operator 
is fixed and flat.  Because it is not truly 

three dimensional, the student can’t “look 
around” the simulator frame as he would 
look around a structural member of the 
real cabin.  This is called parallax. A VR 
system has no such limitation.  The view 
is three dimensional in the sense that the 
operator can move his head side to side 
and gain a perspective not possible with a 
flat display. Also, because the virtual scene 
is rendered for each eye the operator gains 
depth perception. The perception of depth 
is tremendously important for training 
crane operations because it provided that 
element of immersive realism that can be 
crucial for effective training.

CONTROLLING A CRANE IN A VIRTUAL 
ENVIRONEMENT
At GlobalSim, most of our systems are 
high-end simulators where the trainee 
is fully immersed in a life-like virtual 
environment. To develop a VR system to 
meet our standards we needed it to feel 
like the real thing and not a game. When 
a student wears a VR headset they no 
longer see items in the real world like 
their hands or the crane controls. This 

VIRTUAL REALITY
THE NEXT EVOLUTION IN OPERATOR TRAINING

Jonathan McCurdy, President of GlobalSim
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required us to create virtual controls to 
match the actual equipment controls – 
the same joysticks and buttons you find 
on the real equipment. Also, the human 
mind requires the ability to see hands as 
a reference for interacting with the crane 
controls. A novice crane operator doesn’t 
know the feel or layout of the controls 
and so they will frequently look down at 
the controls while performing different 
operations such as expanding the spreader 
or activating the flippers. If you’re going to 
create a life-like simulation, it becomes 
important for them to see their own hands 
as they interact with the controls. We had 
to test a variety of technologies and tie 
everything together with our proprietary 
software.  All of this was a challenge, 
but it worked out nicely. Now there’s a 
solution that allows the crane operator to 
continually interact with the machine and 
to perform operations while wearing a VR 
headset. 

DOWNSIDES TO VR
We don’t see VR simulators completely 
replacing traditional simulators in the 
near future. Certainly they could upend 
the market, particularly the market for 
low-and-mid range simulators, but there’s 
still going to be a demand for high fidelity 
“Full Mission” type of systems.  The most 
obvious “CON” to a VR system is that the 
trainee must wear a headset.  The VR 
headset can be a comfort and ergonomic 
challenge for some.  We see this more 
often when there’s a scenario that lasts for 
an hour or longer. It’s tough for a trainee 
(or anyone) to wear a headset all day long. 
Other issues are the image resolution and 
reduced peripheral vision – traditional 
simulators can have higher resolution 
images compared to VR systems that 
include full peripheral vision. VR systems 
will continue to improve, but (at this 
point) the visual fidelity is not equal with 
a traditional simulator.   

THE APPLICATION OF VR IN TRAINING
The best application for VR training is 
for equipment that requires hand-eye 
coordination and depth perception.  To 
compensate for the lack of 3D perception, 
simulators today will use hints for the 
operator such as imposing a transparent 
circle over a target.  The circle may shrink 
the closer the operator gets, or the 
simulator may use artificial “shadows” 
to provide a clue to where the spreader 
is in relation to the target container.  An 
additional benefit could be where the 
crane operator needs to interact with 
someone else.  An example would be a 
mobile harbor crane operator trying to 
position a hook to pick up a load from 
a ship.  He could use the added depth 

perception provided by a VR system.  And 
he could interact with a person on the ship 
giving hand signals.  The signal person 
could also be using a VR system that is 
integrated within the crane simulator.  The 
VR system can provide a more immersive 
experience for the trainees than viewing a 
flat panel display or projected image.  

THE MODEL
Our first model, which was demonstrated 
at I/ITSEC in December 2016, is a ship 
pedestal crane that was done for the U.S. 
Navy.  The next one will be a construction 
crane.  To a certain extent, the market 
will determine the product development. 
GlobalSim will continue to roll out models 
throughout the year. If someone is willing 
to fund an obscure application, we are 
willing to pursue it.

VIRTUAL REALITY & COST EFFICIENCY   
There are some very inexpensive VR 
headsets available at consumer electronic 
stores, however all of them require a 
mobile phone (which typically costs 
hundreds of dollars). For a professional 
application, there needs to be cutting 
edge computer hardware, real equipment 
controls, and proprietary software that is 
far more robust than anything available 
at the consumer level.  In the case of our 
own professional VR simulators, the price 
ranges from USD $20,000 to $150,000 
depending on the application and features 
chosen.
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As the mega ship era continues to unfold, the 
margin for error when large vessels approach 
and depart ports is nil. Improvements in port 
infrastructure, such as the widening and 
deepening of channels, along with upgrades 
to piers and cargo handling equipment is 
necessary for ports to capitalise on new 
economic opportunities. 

In addition, the collaboration of humans 
and technology is necessary to make 
vessel berthing as safe as possible. In order 
to assess if ever-larger ships can safely 
navigate waterways, both ports and pilot 
organisations have turned to navigation 
simulators to verify and validate the most 
appropriate procedures. However, despite 
using these best practices, pilots are also 
being challenged by some waterways 
where port infrastructure has not yet been 
adapted for the large vessels, so they must 
adapt as best they can until improvements 
are made.

NEW VESSELS, NEW TECHNOLOGY
Vessel sizes have increased exponentially 
due in part to the new Panama Canal. But 
even before it opened, the pressure was 
there for larger ships. In the 70s, we saw 
large tankers, VLCCs and ULCCs appeared at 
our sea buoys. Now we see new Panamax 
and Post-Panamax container vessels, 
Quantum cruise ships, large gas carriers and 
capsize bulk carriers requesting berths, tugs 
and pilots. 

In the past, the work of a trained pilot was 
performed with a keen eye. Now, thanks to 
advances in technology, pilots can add a new 
level of expertise to their local knowledge 
and shiphandling skills that makes their job 
much more efficient. 

PORTABLE PILOT UNITS (PPUS)
While pilots are well-versed in the latest 
onboard systems on various ships, it has now 
become practically mainstream for them to 

use PPUs, adapted to the local area, to help 
with maneuvering large ships in evermore 
confined areas. Why? Because the sheer size 
of these vessels makes it difficult to judge 
speed and rate of turn. For example, in the 
1970s, VLCCs were mostly confined to outer 
harbours or even mooring buoys. Today, 
large vessels are being sailed to terminals up 
rivers and canals that were not designed for 
their sizes and drafts.

A PPU provides pilots with additional 
geographical data above what’s available 
onboard, to help with navigation. For 
example, multiple and accurate tide 
meters, high-density datum, accurate traffic 
information through traffic management 
systems and AIS information is easily 
provided with a quick touch or click. This 
information is crucial to pilots as it provides 
more real-time situational awareness than 
ever before. PPUs can also be used during 
simulation training.

HOW SIMULATION  
IMPROVES PORT  
OPERATIONS
PREPARATION AND TRAINING FOR SAFE LARGE VESSEL TRANSITS  

Captain Benoît Blanchette and Captain Benoît Nayet
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HOW SIMULATION BRINGS STAKEHOLDERS 
TOGETHER
With ever-larger ships calling, ports 
see opportunities in growth and 
competitiveness. But before the pilots agree 
to accommodate longer, wider, higher and 
deeper vessels, a meticulous process needs 
to take place. 

The pilots, together with the various local 
government, industries, environmental and 
even citizen committees, must evaluate the 
feasibility of these requests and ensure that 
the safety of navigation and the protection of 
the local environment will remain a priority. 

The goals of using navigation simulators 
are three-fold.
• Study and evaluate the feasibility of a 

new project or procedures.
• Determine the most efficient procedures 

and set the safety parameters and limits.
• Train the professionals involved in the 

new procedures and inform them on the 
limits and safety parameters.

CUSTOMISED PILOTAGE DATABASE AND 
SHIP MODEL 
Any development study must start with 
building the database of the local pilotage 
area including bottom, current, high-density 

bathymetry, navigation aids and berth. 
Technicians will create a model identical 
to the ship and the maneuverability data 
will be refined until approved by the pilots 
(pilot’s grade). The pilots will evaluate 
the maneuvering characteristics of the 
new vessels as expected as per SOLAS 
international standards. 

The model will then be reevaluated in the 
database to ensure that it reacts properly 
with the local environment such as banks, 
currents and other vessels. The experience 
and expertise of the pilots are crucial at this 
phase of the evaluation. Being part of the 
approval of the model and database will 
give the pilots confidence in the validation 
of the whole process. It will be key to their 
approval of the conclusions of the study and 
acceptance of the upcoming training that 
will follow. The ship model and database 
quality are of great importance, especially 
current data. Having more realism will help 
the pilot use his references and give him 
confidence. 

TRIAL MANEUVERS 
The study can then begin with trial runs in 
preselected areas. These areas are selected 
for their sensitivity to risk such as, for 

example, shallow waters, bends, meeting 
areas, speed restrictions or even suction 
effects on moored vessels. Transit speed in 
relation to under-keel clearance, air draft, 
impact on existing traffic, tide windows, 
can all be evaluated. These are some of the 
elements that can be used to assess if the 
project is feasible. 

Another advantage of using a ship 
simulator is that it is possible to adapt the 
database by modifying the depth of the 
channel, the shapes of the bends and thus 
minimise the dredging work necessary. 
At this stage, it is also possible to alter the 
position of the berth to be built in order to 
reflect the safest and most efficient practice 
experienced during the trial runs. 

SETTING SAFETY PARAMETERS FOR 
STAKEHOLDERS
Once the feasibility has been proven, the 
next step is to set the windows of safe 
operations. The wind speed limit is the first 
obvious limit to be set. State and height of 
the tide for the approach and departure is 
another. By doing so at this point, all parties 
involved set out with the same set of rules. 
Each one has been informed and can see 
first-hand why the limits are set at a certain 

HOW SIMULATION  
IMPROVES PORT  
OPERATIONS
PREPARATION AND TRAINING FOR SAFE LARGE VESSEL TRANSITS  

Captain Benoît Blanchette and Captain Benoît Nayet

View of one of the four Navigation Bridges at the Maritime Simulation and Resource Centre (330° Full Mission Class “A”, DNV approved). Ship 
models and Geographic Database developed in-house by MSRC. (credit: MSRC).
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level. This eliminates further arguments 
on when operati ons can and cannot be 
undertaken. It sets the number and also, in 
certain cases, which type of tugs (propulsion 
type and power) need to be used. 

This aspect that simulator studies have 
brought cannot be underesti mated; the 
port authoriti es are confi dent that their 
infrastructure will be safe. Tug operators 
have a clear understanding of the assets 
that will be required. For pilots, it gives a 
clear indicati on of the limits of operati ons. 
For the terminal and the ship itself, it gives 
them clear informati on on operati ons, 
for example, the possibility to adjust the 
arrival or departure ti me and draft  of the 
vessel. Having clear procedures and safety 
guidelines greatly improves effi  ciency for all 
parti es.

TRAINING FRONT LINE PROFESSIONALS 
With the new berth being built or the new, 
larger vessel’s arrival deadline coming near, 
it becomes essenti al to train the front lines 
professionals. The procedures that have been 
deemed safe and effi  cient in the evaluati on 

of the project now need to be shared with all 
involved in the practi cal operati ons. The ship 
model and the database which were built for 
the evaluati on are now available for training. 

From the study’s recommendati ons, 
practi cal exercises can be elaborated so 
that those who will be on the front lines 
can understand and experience the new 
challenges ahead. This kind of hands-on 
training is highly valuable. It gives confi dence. 
It sets normalised procedures which in turn 
increases safety and effi  ciency. 

Simulators now have the capacity to train 
several students at once, for example pilots 
can train alongside tug captains. Parti cipants 
can exchange their point of view and agree 
on set procedures. Exercises can be taken to 
the limit without any danger to ship or shore 
infrastructure. 

Here, it is vitally important that all key 
players, from management to captains 
and crews of the large vessels, tugs, port 
personnel and traffi  c managers, etc., 
communicate eff ecti vely during both the 
planning phases as well as during real-ti me 
operati ons.
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Commercial civilian aircraft were utilised 
to inflict maximum damage and perpetrate 
carnage in the September 11, 2001 
attacks in the United States of America. 
In the wake of the attacks, attention also 
turned to the maritime transport sector 
with the realisation that ships could be 
used as vectors in an attempt to inflict 
irreparable damage to life, property and 
the environment. Merchant ships and port 
facilities can pose attractive targets for 
nefarious criminal activity, against which 
they need to be secured and guarded. 
Maritime security and particularly the 
security of port facilities and ships 
assume significant importance in the 
light of security challenges facing them 
like terrorism and piracy, among others 

and consequentially training of maritime 
security personnel takes centre-stage.

The International Ship and Port Facility 
Security (ISPS) code came into force in July 
2004 following adoption in chapter XI-2 
of the Safety of Life at Sea (SOLAS, 1974 
as amended) convention in late 2002. 
Member governments of the International 
Maritime Organisation (IMO) had a little 
over one and a half years to legislate for, 
and be prepared for the enforcement of the 
ISPS code in July 2004 and it can be said to 
be one of the fastest ratifications of a code 
given the security climate post 9/11.

INTRODUCTION
The Confederation of European Security 
Services (CoESS) has comprehensively 

mapped the diversity in the legal terrain 
with respect to private security for 34 
European countries . A review of pertinent 
fiches in the legal environment for private 
security across Europe highlight that 
private security is covered by legislation in 
100% of the countries, however maritime 
sector specific legislation is there in only 
47% of the countries which leaves 53% of 
the countries without maritime specific 
legislation with respect to security. Further 
review highlights that basic guard training 
is mandatory for 97% of the countries and 
maritime sector specific security training 
is provided in 21% of the countries which 
leaves a very large gap of 79% of the cases 
in which there is no maritime security 
training, pointing to an identified gap 

INNOVATIVE  
E-LEARNING 
AND INTEGRATED SIMULATION FOR  
PORT SECURITY TRAINING
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and justifying the need for training in 
maritime security. There is a wide variety 
in the training hours required for private 
security personnel, ranging from ‘0’ in 
Cyprus to ‘1800’ in The Netherlands. 
Furthermore the legal environment review 
reveals that in 56% of the countries there 
is no mandatory training for operational 
managers. The recently completed 
Modular Enhanced Training Programme 
(METPROM) project aimed to address the 
gaps identified with respect to maritime 
security training. The identified target 
group for the port security training in this 
study was “Port facility personnel with 
designated security duties other than Port 
Facility Security Officers” (MSC Circ.1341 , 
2010). 

RESEARCH IN A EUROPEAN CONSORTIUM 
– AIMS AND OBJECTIVES 
A key objective of the METPROM project 
was to identify gaps and contribute to a 
more harmonised port security training 
across Europe. The harmonious training 
regime seeks to aid the implementation 
of EU Regulation (EC) 725/2004 in 
European ports. The vision of the project 
is to contribute to trained port security 
personnel serving in ISPS compliant port 
facilities to secure European sea ports. The 
second aim is to bring EU wide standards 
to the port security procedures through 
standardised and harmonised training 
programmes in partner countries.  In 
order to fulfil these aims, the following 
objectives are aimed at:  Skilled trainers 
operating in all EU Member States, trained 
port security personnel operating at ISPS-
compliant port facilities, uniformity in EU 
port security and enhanced port security 
standards. The project aims to transfer 
innovation to maritime port security 

training including the integration of 
simulation based modular content in the 
training course. 

The project consortium comprises four 
universities (Piri Reis University Istanbul - 
project leader, World Maritime University, 
University of Wismar, University of Borås) 
and partners who have the necessary 
knowledge and experience either in 
security issues (GUSOD, Turkish association 
of private security services) or those who 
have developed similar curricula (STC 
group of The Netherlands), software and/
or hardware which are needed for the 
proposed enhanced modular training 
programmes.

The main tangible outcome of the 
project is a new course in port security 
with novel simulation-based modules that 

will focus on the implementation of game-
based technology and 3D models and 
adaptation of an e-learning platform with 
assessment facilities. The main intangible 
outcome is that the course would provide 
an opportunity for many unemployed with 
no or little knowledge of port security to 
acquire the necessary expertise and seek 
employment in port security duties.

COURSE PROGRAMME AND CONTENT 
DEVELOPMENT
In order to develop the course programme, 
the approach depicted in the development 
flowchart has been applied. Training 
materials have been developed utilising 
the input collected and analysed by project 
partners pertaining to the organisation of 
the course material and Bloom’s taxonomy. 

Table 1: METPROM course content

No. Module Name

1 Knowledge of current security threats and patterns

2 Recognition and detection of weapons, dangerous substances and devices

3 Recognition on a non-discriminatory basis of characteristics and behavioural 
patterns of persons who are likely to threaten security

4 Techniques used to circumvent security measures

5 Crowd management and control techniques

6 Security related communications

7 Knowledge of emergency procedures and contingency plans

8 Operation of security equipment and systems

9 Testing, calibration and maintenance of security equipment and systems

10 Inspection, control and monitoring techniques

11 Methods of physical searches of persons, personal effects, baggage cargo and 
ship stores

TOTAL: HOURS

Course programme and content development approach
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In the next step, training modules were 
identified and content developed on the 
basis of the security training requirements 
and learning objectives for port facility 
security personnel as delineated in the 
ISPS code Part A/18 and Part B/18. 

The collected and reviewed materials 
implied that ISPS code Part B 18.1, 18.3 
and 18.6 were not covered in the existing 
port security training courses. On the 
other hand available courses usually 
collapse objectives together and address 
the 10 requirements of the ISPS code and 
add one on ‘knowledge of emergency 
procedures and contingency plans’. 

The European Association of Airport and 
Seaport Police (EAASP) and European Sea 
Ports Organisation (ESPO) were consulted 
with a request for providing security 
training materials/ manuals to be reviewed 
for assimilation into the proposed 
enhanced course. It was decided to focus 
the course mainly on the IMO model 
course 3.24 Security awareness training 
for port facility personnel with designated 
security duties, CoESS training material 
(manual and trainer guidelines), The Port 
of Antwerp Exercitium and Handbook of 
Port Security Awareness and the Model 
course MTSA 04-02 prepared by the 
United States Merchant Marine Academy 
on ‘Maritime Security for Facility Personnel 
with Specific Security Duties’. The partners 
reviewed the material to evaluate the 
fulfilment of the requirements as laid out 
in the ISPS Code Part A/18 and Part B/18.2 
& 18.4. and for the identification of best 
practices. Based on the identification of 
the gaps from stakeholder questionnaire 
results and from the gaps identified from 
the requirements of the ISPS code and 
how the above identified training material 
met or failed to meet the requirements as 
delineated in the ISPS code (Part A/18 and 
Part B/18.2 & 18.4), content development 
was initiated. Table 1 gives an overview 
on the subjects of the 11 chapters of the 
course programme.

A coordinated approach was used for 
the identification of the global training 
aims, specific learning objectives and 
‘verbs’ for the training modules of the 
enhanced training programme that has 
been realised in the project, supported by 
all partners.

SIMULATION TRAINING IN SECURITY – 
Simulation based training has been used 
for pedagogical instruction in diverse 

domains, including maritime. Simulation 
training in security is making inroads but 
the literature does not exclusively focus 
on the maritime field but the security 
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training in general. Simulation training 
in security has largely, focused on the 
technical aspects (Guzbeler et al. 2012) – 
of detecting suspicious activity, intrusion 
detection and ‘information security 
education,  training  and  awareness’  
(Pastor et al. 2010).  

Serious gaming is entering the domain of 
security training as a solution to training, 
'field operators where there is a danger 
of injury or life-threatening situations' 
(Oliveira et al. 2013). Serious games in 
security training provide a ‘multiplayer 
platform’ to allow collaborative training 
and supervising useful in joint training 
exercises.

Yanushkevich et al. (2006) present ‘a 
modern perception of crisis management 
and its importance to security in the 
context of non-military threats.’ The paper 
shows the role of the police as a part of 
governmental system, performing their 
tasks in all stages of crisis management. 
The article is about simulator crisis 
situation. It describes development 
process and final result of the project which 
is an innovative solution for virtual game 
simulation training for police operation 
commanders, sub-operation commanders 
and commanding staff. It shows a new 
approach to simulation training systems 
which allows to maintain very complex 
trainings on standard personal computers. 
It describes possibilities in selection 

process for decision makers with the use 
of simulation systems... the first attempt to 
use such big training systems for security 
services in Poland.

The drill results for the study by 
Velasquez et al. (2010) indicated, 'that 
the computer-based, collaborative 
training tool developed is an economical 
and powerful training tool to enhance 
employees capabilities and preparedness 
to respond to emergencies.'

The literature on simulation helps 
identify that the simulators are effective 
training tools. They are cost-effective, 
promote positive transfer of learning, 
improve decision-making, help train 
individuals in a dynamic environment 
where fast response is required and 
depending upon the purpose, even a low 
fidelity simulator may be quite useful for 
training. Simulator training in security 
allows for a multiplayer platform for 
conducting collaborative exercises. 

In the METPROM training course small 
simulation-based modules for specific 
security related exercise as e.g. a 17 point 
tractor & trailer inspection scenario, a 7 
point container inspection scenario or a 
scenario for ascertaining information on 
telephone and email are integrated.

Furthermore in the frame of the project 
also a sample for a scenario script for an 
exercise on a complex threat to a ferry 
terminal has been developed exemplarily 

and was tested successfully. An overview 
of actors and actions as well as a snapshot 
of the 3D simulation environment is given 
in the figures above.

EXTENSION OF SIMULATION TRAINING 
FOR EMERGENCY RESPONSE - Basing on 
the outcome of the investigations and the 
designed and implemented first modules 
of the LMS, there are new concepts and 
ideas for further development of the 
platform to also cover other important and 
relevant topics related to security as well 
as aspects of maritime safety. Emphasis 
is particularly given to cover requests 
and needs from stakeholders and end-
users outside Europe. There are ongoing 
studies especially focusing .e.g. on aspects 
of ports' emergency preparedness and 
response. From detailed case studies and 
analysis of accidents in cruise shipping as 
well as in domestic and international ferry 
traffic it has been found and is very well 
recognized and proven, that especially 
safety and security regimes for cruise 
ship and ferry terminals have to meet 
specific standards and varying national 
requirements. An emergency on board 
a passenger ship, as e.g. a fire on board, 
often requires immediate preparation 
for evacuation of sizeable crowded of 
passengers and even crew. It is not only a 
challenge for the crew on-board but also 
for the shore-based emergency response 

Actors-Action Graph for a complex simulation exercise “Threat to a ferry terminal”
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teams in a port that have to organise a 
quick and smooth transportation of huge 
number of people.

In this respect, great potential has 
been identified to extend the LMS by 
further and even more complex simulation 
exercises. Such exercises need to be very 
carefully developed and implemented to 
address the safety and security awareness 
of responsible staff in ports and crews 
on board. Training scenarios involving 
personnel on board and ashore as well 
as coordination of tasks are challenging 
in particular and effective development 
and implementation of scenarios becomes 
crucial and requires systematic approaches 
for their design. A promising approach 
has been found when investigating the 
application of accident investigation 
models, like e.g. Event- or Fault-Trees or 
ACCIMAP to identify causes of casualties. 
ACCIMAP, developed by Rasmussen & 
Svedung, is one of the major graphic 
methods in accident analysis, among 
others serving to identify decision-makers 
that may contribute to improvement of 
safety. It is a kind of a hybrid approach of 
system and process modelling in terms of 
containing linear elements but also make 
use of system approaches. Its biggest 
advantage for accident investigation is 
the analysis of organisational factors and 
its simplicity making it relatively easy to 
understand. The most beneficial issue 
of the method for simulation scenario 
development is the provision of graphical 
portrayal of factors within a system that 
impact the occurrence of an accident. 
Different levels and actors can be included 
in such models and focusing upon the 
causal relationships between those 
different levels.

It has been found that actor maps 
derived from accident sequences 
(accident maps) are very similar to 
scenario graphs as used in the LMS 
so far (see the Actors-Action Graph 
above) and are very much supporting 
rapid development and implementation 
of concrete realistic cases. The 
application of the ACCIMAP model is 
not only supporting development and 
implementation of training scenarios. 
There is also additional benefit because 
such a simulation environment allows 
for the test procedures and shared use 
of resources according to developed 
draft emergency plans. It allows for 
the identification of shortcomings or 
lacks in emergency plans under varying 
conditions. Adaptations of emergency 
processes and procedures can be 
modified and adapted to find out suitable 
solutions for quick and efficient response 
to requests suddenly occurring during an 
emergency.

FINAL OUTCOME
The METPROM project has developed 
an online Learning Management System 
(LMS) for port security training for the 
identified target group based on the 
learning objectives drawn from the ISPS 
code and integration of simulation based 
modular content. The course will be free 
to access for interested individuals who 
can self-register and take the course at 
their own pace. The LMS fills a gap in 
port security training and offers members 
of the public an opportunity to benefit 
from the available knowledge, furthering 
lifelong learning in port security training.

The METPROM LMS has been very well 
received by port representatives of several 
countries like Sweden, Nigeria, Kenya, 
Gambia and Indonesia. One representative 
from the Nigerian Ports Authority said, 

"we need it" and another added that the 
course would "add value to port security 
globally". The response to the LMS has 
been very positive and it appears to be 
well positioned to service its niche.
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It is time to begin a global discussion on the 
future skills requirements and training needs 
of the seaport workforce.  The ongoing 
changes in the industry are immense; 
from rapid technological advancements, to 
increased use of automation, to a massive 
anticipated turnover in the workforce due 
to our ageing population. The demographic 
shift in the workforce alone will create a 
significant gap in domain knowledge within 
the industry. These challenges must be 
addressed head-on through comprehensive 
training and education. But who should be 
leading this initiative? What kind of training 
is required? How should it be funded? All 
of these questions should be addressed in 
the coming months and years by individual 
managers, the broader port and maritime 
industry, and its stakeholders. 

HISTORICAL PRACTICES
The seaport industry has seen many 
changes over hundreds of years, but 

the current governance and operational 
models have developed only over the last 
four decades. In the 1980s, governments 
around the globe moved towards private 
operations in their seaports. This led 
to a decade in the 1990s where private 
terminal operators grew and created large 
global corporations. In the first decade 
of the 21st century, terminal operators 
became focused on efficient, competitive, 
and profitable operations. Research 
and development during this period led 
to technologies that will allow for full-
scale automation and the use of artificial 
intelligence in ports operations. (1)

Terminal operators and port authorities 
have been focused on the intricacies and 
economies of the public-private evolution 
of seaports. However, for the most part, 
the learning needs of the workforce have 
yet to be effectively or broadly addressed. 
The new governance and technology 
landscape will demand a workforce 

with skills that are different from the 
past. Similarly, training the present and 
future workforce will require developing 
advanced educational models and new 
methods of delivery.  To date, there has 
been very limited research addressing 
these academic needs.  In a review of 870 
research papers on the seaport industry, 
to determine which areas of research had 
been pursued over a thirty-year period 
beginning in 1980, researchers found very 
few references to research being done on 
the training needs and solutions for the 
industry. Research, carried out in the first 
part of this century, cited an absence of 
formal training needs assessments in the 
design of training programs for the seaport 
industry and made the proposal of a five 
step methodology to guide industry. (2) 
With some notable exceptions, seaport 
workers still learn their skills through on-
the-job training and the “school of hard 
knocks”. 

TRAINING SOLUTIONS FOR 
A CHANGING INDUSTRY
EDUCATION AND TRAINING AS CRITICAL 
ELEMENTS OF THE SEAPORT INDUSTRY'S FUTURE
Ralston MacDonnell, President, MacDonnell Group
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CHANGING WORKFORCE DEMOGRAPHICS
As the seaport workforce of the last 
four decades has aged, this has brought 
some thought-provoking changes with 
it. The global workforce is now truly 
intergenerational, and is no longer 
dominated by Baby Boomers. In 2015, 
Millennials (Age 15-35) were the largest 
percentage of the US workforce, up 35%, 
from 15% in 2000. Generation X and 
Boomers each represented about one 
third. Boomers were down to 31% from 
48%. (3) It is estimated that approximately 
50% of senior members of the workforce 
will have left their positions by 2030. This 
creates an immediate need to understand 
and address training issues related to the 
workforce. There is an absolute likelihood 
that seaports and terminal operators will 
face labour, skills, and domain knowledge 
shortages soon. Skills shortages forecasts 
have been documented in numerous 
studies as reported at the Australian 
Transport Research Forum in 2010. (4)

It is also expected that women will 
continue to make up a greater proportion 
of senior management in the coming years.  
The seaport industry has been traditionally 
regarded as an exclusively male one, with 
women comprising less than five percent 
of the global workforce. There are notable 
exceptions to this trend, including Brandy 
Christian, Geraldine Knatz and Kristin  
Decas, each of whom have lead large US 
seaport authorities. 

TECHNOLOGICAL IMPACTS
Advances in automation will lead to more 
technology-heavy positions, which will 
require workers to have the necessary 
training in this area.  The constant search 
for efficiencies, driven by shippers, is also 
leading to a convergence in the supply 
chain. This results in a stronger relationship 
between workers in various transport 
modes who will be working on common 
solution platforms. Clusters and Port 
Community Systems are examples of how 
this occurs. 

DEFINING FUTURE NEEDS
Recognition that the seaport workforce 
is vital to local, national and international 
trade has resulted in several activities 
getting underway. At the state level, the 
Florida Department of Transportation 
recently carried out an educational needs 
assessment for the seaport sector to define 
recommended actions at the local level. 
It was suggested that all seaports include 
training and education in their master plans. 
(5) The European Commission, recently 
accepted proposals from organisations to 
identify and assess future requirements for 
skills and training tools, and methods that 
would apply across all transport modes and 

systems. (6) This will help set a baseline 
for future planning. The International 
Labour Organisation issued guidelines on 
training in the port sector in 2012, which 
seaports and terminal operators can use for 
guidance. (7) Other countries have similar 
undertakings in the works. (8)

These initiatives will involve broad 
consultation with seaports, terminal 
operators and other stakeholders. Seaport 
management must stay abreast of ongoing 
research, and participate in these studies 
and proposals relating to workforce 
education. This will be helpful in developing 
your own policies and plans.

For the general workforce, future 
training must take advantage of technology 
to reach large numbers of workers and keep 
them up to date on new developments. 
Online training, immersive virtual learning 
environments, conventional instructor 
led training and blended learning are all 
appropriate methods of delivery. The 
main consideration should be that an 
appropriate definition of the workforce be 
completed and a training needs assessment 

carried out. Management training should 
help develop leaders who fully understand 
the domain and the way in which business 
units relate to each other. Leadership 
training is generally best done face to face. 
Training of future workers must reflect 
the interdisciplinary, integrated, and 
increasingly tech-focused nature of the 
industry and be flexible enough to change 
with the times. This is a tall order. However, 
there are some strong initiatives underway. 

TRAINING SEAPORT MANAGEMENT
Prioritising training and education starts 
at the top. Management in all industries 
must be committed to investing in ongoing 
learning for their employees. At a time 
when industry transformation is continuous 
this is more critical. To prepare for this, 
new models for management training are 
being created and traditional institutions 
are strengthening their commitment to 
expanding their offerings. 

In North America, the CPE Certified 
Port Executive Program ™ developed 
by MacDonnell Group is recognised as 
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a unique model. It is committed to a 
learning pathway with seventeen modules 
of instruction, delivered in a collaborative 
learning environment, led by seasoned 
industry veterans. The program also hosts 
an annual conference, PORTCON, which 
provides a forum for alumni of the training 
programs to gather and exchange ideas 
amongst industry professionals. Alumni 
also have access to online speciality 
courses through the company’s web-based 
training system, PORTSTAR.

Lamar University in Texas has committed 
to a new Master of Science in Port and 
Terminal Management and the American 
Association of Port Authorities maintains 
the very highly regarded Professional Port 
Manager (PPM) Program. These programs all 
need to proactively follow the rapid changes 
in the industry so that management remain 
fully prepared to lead the industry. 

CONCLUSION
The ongoing transformation of the seaport 
industry is entering an era when knowledge 
transfer will become paramount to realising 
the potential of all seaport operations. 
To effectively plan for the future, the first 
thing seaport and terminal managers must 
do is add training and education to their 
list of critical priorities. The demographic 
and technological changes that are 
occurring within the industry will affect 
all operators and advanced preparation 
will be important to ongoing success. A 
prudent approach must be taken to study 
the external environment and design a 
training plan that will be adaptable to 
future changes in the industry. 

At the broader industry level, 
industry associations, labour unions and 
governments should continue to do their 

part to support the private sector. They 
can do this by maintaining up to date 
employment forecasts and demographic 
information. The future seaport worker’s 
training and education needs can best be 
met if it is based on a strong foundation of 
reliable data. With this data, programs can 
be constructed to meet the needs of the 
future seaport worker.
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Infrastructure is highly important to any 
container terminal development. Good 
infrastructure is essential to efficient 
operations, and represents a major 
development cost. This is particularly 
relevant to automated or semi-automated 
terminal yards that have typically a higher 
cost per TEU capacity in comparison to 
conventional terminal yards and most of 
this capital expenditure has to be spent 
upfront in the necessary infrastructure 
and equipment. This article provides some 
experience-based recommendations 
for the successful development of the 
container terminal infrastructure.

INTRODUCTION
On April 26, 1956, the converted oil tanker 
Ideal X was loaded with 58 containers and 
sailed from Port Newark, New Jersey, to 
Port of Houston, Texas (Levinson, 2006). 
In the almost sixty years that passed, the 
total containers handled globally have 
increased to about 650 million TEU (see 
Figure 1). A noticeable rise in container 
growth rate can be observed after 2001 
where global throughput has grown from 

239 million TEU in 2001 to almost 520 
million TEU by the end of 2008, fuelled by 
the accession of China to the WTO in 2001 
and the continuing strong global demand 
for many products manufactured in Asia. 
In this globalised supply chain from the 
manufacturer in Asia to the consumer in 
Europe or America, the marine container 
terminal is a key link, where the cargo 
transfer mode changes from waterborne 
to land-based. 

Arguably the main reasons for the 
establishment and dominance of the 
containerisation as a form of cargo transfer 
are:
• Standard dimensions of load unit, 

handled by similar equipment at 
every port. Thanks to the work of 
the International Organization for 
Standardization (ISO) in 1961, standard 
sizes for all containers allow them to 
be very efficiently lifted, stacked and 
loaded on ships, trains, trucks and Ship 
to Shore (STS) cranes and other cargo 
handling equipment (CHE) in ports can 
be designed to a single specification 
(World Shipping Council).

• Capability for intermodal transport 
(ship to truck/rail): The container can 
be loaded and unloaded from a vessel 
to a truck or a train seamlessly, and in 
the same way. 

• Drastic reduction in handling costs as 
percent of the overall transport cost: 
Levinson (2006) mentions that the cost 
of loading the Ideal X was 15.8 cents 
per ton compared to $5.83 per ton for 
loading a loose cargo ship in 1956.  

This massive reduction in the port 
handling cost precipitated by the increase 
in vessel sizes that further reduced the 
unit transfer cost, allowed goods from low 
labour cost countries to be competitively 
priced in the large consumer markets of 
America and Europe.

Interestingly, apart from the containers 
themselves and the handling equipment, 
very little is common among the world’s 
container terminals and their hosting 
ports.

Particular differences can be noted 
in the business model, operations and 
handling methods, customs and security 
practices and regulations, health and 
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safety practices, environmental regulations 
and various power requirements, design 
norms etc.

With respect to Operations & Handling 
methods, there are manually, semi and 
fully automated container terminals, 
depending on the degree of automation 
in the handling and storage processes. 
All these parameters affect the terminal 
operations and hence reflected in the 
terminal layouts and operating practices.

The objective of this article is to 
give an overview of the various issues 
encountered during the planning, design 
and development of a container terminal 
and provide some experience-based 
insight for navigating the various potential 
challenges. 

WHY IS INFRASTRUCTURE IMPORTANT?
Infrastructure is highly important to any 
container terminal storage yard. Good 
infrastructure is essential to efficient 
operations, and is a major cost in the 
terminal development. This is particularly 
relevant to automated or semi-automated 
terminal yards that have typically a higher 
cost per TEU capacity in comparison to 
conventional terminal yards and most of 
this capital expenditure has to be spent 
upfront in the necessary infrastructure 
and equipment.

DIFFERENCES BETWEEN AUTOMATED 
AND MANNED TERMINAL PLANNING AND 
DESIGN
As shown in Figure 2, when using either 
manned or automated equipment, there 
is a contrast in the planning process. 
This is because the automated terminal 
is more like an industrial plant where the 
equipment, infrastructure and software 
are seamlessly integrated.

The conventional terminal yard is a 
paved area with minimal above ground 
infrastructure and maximum operational 
flexibility. The yard often consists of 
a uniform heavy-duty pavement and 
minimal above-ground infrastructure (light 
towers and fire hydrants when necessary). 
The planning process therefore allocates 
the necessary space for utility corridors 
(power, communications, and drainage) 
and pavement types for each type of use. 
Finally, the equipment and necessary 
buildings are determined by the operator 
and fit around the existing infrastructure. 
Because the non-automated equipment 
moves on rubber tyres, there is more 
flexibility to change the layout without 
major infrastructure changes. The process 
can initially be driven by the Landlord (a 
role played by the Port Authority), who 
will sometimes build up to the pavement 
base and then handed over the area to the 
tenant (Terminal Operator) to consider the 

operations and procure and commission 
the equipment.

A typical automated yard uses 
automated stacking equipment on fixed 
crane rails, with the result that the 
infrastructure is fixed for its economic 
life. It is therefore critical to predict 
performance and operating cost criteria for 
the life of the infrastructure. Automated 
terminals therefore require a different 
design approach in comparison to the 
conventional. The planning procedure for 
an automated yard is then effectively the 
reverse of that of a conventional yard. As 
operations and logistics are so important 
for an automated yard to function, these 
are planned first. Following this, pavement 
and underground utilities are then planned 
later to adapt to the operational concept. 
For an automated yard, the whole design 
process should be directed by a core team 
from start to finish (go live date) to ensure 
continuity of the decision process and 
rationale. 

Planning either type of terminal 
correctly is fundamental in achieving the 
intended functionality and performance.  
But human-operated terminals are more 
adaptable to changes, provided no major 
utility relocation is required and the 
pavement has been designed for a variety 
of equipment loads. Correcting problems 
following construction, or changing the 
layout in an automated terminal is very 
costly and causes delays in the starting day 
after which revenue can be earned (time 
to market). Because of the complexity of 
the operations and interaction between 
infrastructure and operations it may be 
better for the developer to opt for a fully 
detailed design for automated terminals. 
Leaving it to the contractor to figure it out 
may leave the operator with a terminal 
that is different than originally envisioned. 

Having said that, there are succesful 
cases of automated terminals that were 
procured with the Design & Build method.

 WHY DOES THE TERMINAL 
INFRASTRUCTURE HAVE TO BE PRECISE 
BUT ALLOW FLEXIBILITY?
In a conventional terminal once the 
infrastructure is in place, it is very 
expensive to move again. Any lack of 
precision can cause conflict in the vertical 
and horizontal clearances. Once in place, 
buildings and other permanent structures 
limit further expansion of the terminal. 
The construction of the pavement is also 
important as it has to allow for changes in 
operating modes.

In an automated terminal, precision is 
fundamental due to the use of robots/
machines replacing what is normally done 
by humans and they cannot see, hear or 
react to change. Robots must be pre-
programmed for every conceivable event 
and situation. If the event is not recognised, 
the robot stops and waits for instructions. 
The Terminal Operating System (TOS) must 
be developed to anticipate these pre-
programmed scenarios/instructions. It 
must be flexible and expandable to be able 
to adapt. Hence, all infrastructure must be 
planned and designed to facilitate smooth 
function of robotic equipment throughout 
the life of the project. 

THE IDEAL PLANNING AND DESIGN 
PROCESS
The first stage of the ideal process would 
be the composition and selection of the 
core team that will be at the centre of 
the design process with a broad range 
of skills and experience. This ideal core 
team would have a multi-disciplinary 
composition with representatives in the 
following areas:

Figure 1. World Container Throughput. Source: Ocean Shipping Consultants from Clarksons. 

Infrastructure is highly important to any container terminal development. Good infrastructure is 
essential to efficient operations, and is a major development cost. This is particularly relevant to 
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comparison to conventional terminal yards and most of this capital expenditure has to be spent 
upfront in the necessary infrastructure and equipment. This article provides some experience-based 
recommendations for the successful development of the container terminal infrastructure. 
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• Operations
• Equipment
• Infrastructure
• Finance
• TOS and IT Systems

Members of the operator/tenant 
and the landlord/port authority decide 
together on what order each aspect should 
be considered and its importance. The 
ideal production plan would eventually 
result in a composition that has integrated 
the key demands of the project as well as 
demonstrating a clear consideration to 
all aspects of design. As the planning and 
design proceed, experts in infrastructure, 
equipment, IT and construction can give 
input so that by the time the tender 
documents are issued most of the 
decisions have been finalised.

CHALLENGES IN IMPLEMENTATION
Despite the intentions, and due to all sorts 
of constraints and circumstances, among 
which is the lack of experienced staff, 
it is difficult to follow the ideal process 
described above. This section describes 
some typical challenges that are usually 
encountered and that the design team has 
to address.

During the design process, the interests 
and risks of the key stakeholders can clash 
and cause conflict, often delaying the 
project. As Figure 3 shows, the interests 
and risk mitigation actions that key players 
have during the design process are not 
necessary aligned and this is a result of 
the fundamentally different economic 
viewpoint that each organisation has. In 
such cases the Planner and the Engineer, 
depending on their fiduciary duty, have 
to strike a balance as well as prioritise 
what is best for the project overall. Some 
examples of conflicting interests in actual 
design are as follows:
• Pavement: Concrete pavement has the 

highest initial capital cost but results in 
lower annual maintenance. Asphalt on 
the other hand has lower installation 
costs but results in higher annual 
maintenance. In the case that the Port 
Authority pays for the pavement and 
the Operator pays for the maintenance 
it is easy to see the conflict.

• Automated Stacking Crane Rail 
Foundations: Similar to pavement 
the lowest cost solution (sleepers 
(UK)/ ties (US) on ballast) results 
in high maintenance which also 
requires closing part of the stacks. 
The most expensive solution (Pile-
supported beams) requires almost no 
maintenance, but is very expensive and 
takes a long time to implement due to 
the pile driving. 

• Planning for maintenance downtime: 
To minimise the effects of maintenance 

downtime, the planner would have 
to allow extra stacks  in the layout so 
that the operations are not affected 
by maintenance. This option would 
nonetheless result in developing a 
larger yard than required. 

One possible challenge that could be 
faced is the prospect of an operator not 
even being selected during the design 
phase. In some cases the operator can 
change halfway through the design 
phase. The design has to be flexible 
enough to accommodate late changes 
similar to these examples and anticipate/
facilitate different modes of operation and 
equipment. Providing extra headroom 
and flexibility results in extra costs but 
it is usually cheaper than re-building 
sections of the terminal due to changes in 
requirements.

Projects can incur conflict between 
different contracts at the interface. 
Although there are preferred theoretical 
processes and procedures to adapt 
the design to changes, often there are 
constraints due to budget, permits and 
schedule which prevent this. Each design 
responds very particularly to constraints 
and local conditions. Therefore it is not 
recommended to ‘copy what was done last 
time’ as it may not work and we may not 
know the reason the design developed in a 
certain way. Usually construction phasing 

has to adapt to market conditions and 
there are cases where the infrastructure 
that was planned is obsolete when it 
actually needs to be in place. An example 
is when the berth and apron is developed 
with a design vessel that is already too 
small when the development finally goes 
ahead. 

Sometimes decisions that make sense 
in the short term have unpredictable long 
term effects. For example, particularly 
in greenfield projects a costly campaign 
of site investigations may be required 
(nearshore geotechnical investigation, 
met ocean study, geophysical and 
bathymetric survey etc.). As the cost is 
significant, there is a temptation on the 
part of the developer to assign them as 
part of the contractor’s work to avoid the 
early expenditures. However, the results 
may render the initial planning and site 
orientation infeasible and a significant 
re-design may be necessary with the 
resulting variation orders. The costs then 
during the construction phase can change 
significantly and if no permanent solution 
can be found, high maintenance costs 
occur.

While it is important to have top soil 
good bearing capacity, which is easy 
to achieve with compaction, the long 
term consolidation of the deeper layers 
may cause differential settlements and 

Figure 3. Interests of key stakeholders

Figure 2. Design Process in manned vs. automated terminals
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affect the yard operations. Accelerating 
consolidation is however costly. An 
Operator may take a decision to forego 
complete consolidation in order to achieve 
earlier ‘time to market’, at the cost of 
additional maintenance. However this 
maintenance cost and downtime can be 
higher than predicted because of the soil 
behaviour.

CONCLUSIONS
A container terminal is a subsystem within 
a port system.  As the revenue yield per 
unit of land is higher than other cargoes, 
it plays a significant part in the business 
structure of a port and is highly important 
that it is planned and executed correctly.

Clearly by considering the examples 
and challenges of different infrastructure 
scenarios, successful design and delivery 
requires flexibility and adaptation to the 
local conditions. The Planner and the 
Designer must be an integrator of their 
whole team’s skills and ideas while satisfying 
the client’s requirements. Although this is 
important, throughout the design process 
the operability, maintainability and 
reliability of the infrastructure must also 
be kept in mind. In certain circumstances 

change may be required at any stage of 
the project. Therefore it is important to 
allow some headroom for future changes 
and to provide flexibility in the engineered 
solutions. 

Although planning is fundamental to 
a successful delivery, the ability for all 
players such as the Port Authority and the 
Operator to cooperate with each other can 
be a significant contributing factor to the 
overall success. Within the planning, design 
and implementation team, continuity and 
clarity of purpose must run throughout 
the project duration. The incentives of 
the Designer, the Project Management 
Consultant and the Contractor must also 
align to ensure simple interfaces between 
work packages. This enables a smooth 
transition throughout the programme 
and eventually contributes to a successful 
delivery of the infrastructure in time for 
the installation and commission of the 
equipment and the software. 

Therefore planning well, providing 
margin for flexibility, continuity throughout 
the team and good communication can 
lead to successful (on time and on budget) 
development of the container terminal 
infrastructure.
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Ever-larger container vessels and much 
bigger liner alliances have brought a sharp 
focus on the nature of terminal capacity in 
each port. In the ‘old days’ of smaller ships 
and smaller ‘customers’, each customer 
could be accommodated in a single 
terminal and it did not matter whether a 
port had one large terminal or a number 
of smaller ones. However, the large scale 
and ‘lumpiness’ of customer volumes in 
the mega-alliances has markedly changed 
the nature of demand for terminals. Fewer, 
larger terminals are needed in each port and 
this has led Drewry to analyse the degree to 
which terminal capacity in the world’s ports 
is either concentrated in a small number of 
terminals in each port, or fragmented across 
numerous terminals. 

MAPPING OUT DESIRABLE OPTIONS
Figure 1 illustrates the various scenarios. 
On the vertical axis, the degree to which a 
port’s capacity is fragmented into numerous 
terminals is measured using the HHI Index, 
where 1.0 means no fragmentation at all 
(i.e. the port only has one terminal) and zero 
means it is highly fragmented (i.e. the port 

has numerous terminals within it). However, 
the question of fragmentation also must be 
seen in the context of the size of the port 
and so the horizontal axis plots this, ranging 
from an annual throughput of 1.0 million 
teu to 20 million teu. As can be seen, there 
are two quadrants that are undesirable and 
two that are more desirable. Smaller ports 
are better off with low fragmentation, but 
larger ports can function with a degree of 
fragmentation. A very large port with a single 
terminal might appear to be an attractive 
operational option on the face of it, but this 
may result in inefficiency due to very long 
internal moves of containers between the 
yard and the quay. It is possible therefore to 
show an operational ‘sweet spot’ across the 
matrix, as illustrated in Figure 2. 

OPERATIONAL BENEFITS VS INTERNAL 
COMPETITION
It is important to note that these ‘desirable’ 
options are purely assessed in terms of what 
is best for a port operationally, in order to 
cope with bigger ships and alliances. They 
do not consider the question of the need or 
desire for competition between terminals 

within a port. In general, port authorities and 
governments like to see multiple terminals 
(with different operators) in each port, in 
order for there to be internal competition 
– albeit that in most cases the result is a 
duopoly or oligopoly. In operational terms 
though, fewer terminals (or a single one) is 
often a better solution. There is a dilemma 
here therefore and a need for suitable 
balance in each port between operational 
advantages and perceived and actual 
regulatory concerns over competition. On 
the question of competition though, in 
many locations it is often the case that there 
is sufficient competition from neighbouring 
ports, so internal competition within 
individual ports is not necessarily imperative.

DATA-DRIVEN RESULTS
Drewry has analysed the structure of around 
120 ports worldwide with throughputs in 
the range of 1-20 million teu per annum, 
assessing the size and number of specialised 
container terminals in each port, and 
calculating an HHI Index figure. The results 
of this bespoke Drewry analysis are plotted 
in Figure 3 and show a cluster of ports at 

THE CHALLENGE 
OF FRAGMENTED CONTAINER PORT CAPACITY
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the smaller end of the throughput range, 
but having a wide variation in the HHI 
Index, including a number of ports with no 
fragmentation of terminal capacity at all but 
also many at the more fragmented end of 
the scale. The overall results show that the 
position of ports in the sample varies widely, 
a consequence of historical accident, gradual 
evolution and changing circumstances in 
each port. 

MOST FRAGMENTED PORTS
Figure 4 plots a selection of ports in the 
sample having the highest degrees of 
fragmentation of terminal capacity, with the 
operational ‘sweet spot’ range also shown 
for context. In our sample, several Japanese 
ports (Tokyo, Osaka and Kobe) and several 
major US ports also feature (Los Angeles, 
Long Beach and New York). The Japanese 
ports have medium-sized throughputs (in the 
range of 2.5 to 5 million teu per annum), but 
a high number of terminals (29 in total across 
the three ports). The US ports are larger 
than the Japanese ports (5.0 to 9.0 million 
teu per annum) but still have six terminals in 
each port on average. Buenos Aires is a port 
with one of the smallest throughputs in the 
sample (around 1.5 million teu) but has four 
terminals. Very large ports such as Ningbo 
and Busan with throughputs in excess of 17 
million teu per annum also have significant 
fragmentation of capacity with eight and 
nine terminals respectively. This places them 
outside the operational ‘sweet spot’ and 
Busan, for example, has a high level of inter-
terminal transfers. 

LEAST FRAGMENTED PORTS
Figure 5 plots a selection of the ports 
with the lowest levels of fragmentation 
of their terminal capacity. The majority 
of these are clustered in the ‘sweet spot’ 
zone in the top left of the matrix and are 
small to medium sized ports with just one 
specialised container terminal. Showing 
greater fragmentation, but still within the 
‘sweet spot’, are ports such as Piraeus and 
Dubai (Jebel Ali). It is interesting to note 
here though that while there are several 
terminals in each of these ports, following 
the acquisition of Piraeus Port Company by 
Cosco Pacific, both ports now have a single 
operator each. This naturally makes it easier 
to achieve operational coordination of the 
terminals within each port. 

Hong Kong port has a moderate level of 
fragmentation but lies outside the ‘sweet 
spot’. The high level of inter-terminal 
transfers at this port (in common with 
many other ports) is evidence of the 
consequences of a large degree of terminal 
fragmentation. On the basis of this analysis, 
Tanjung Pelepas also lies outside the ‘sweet 
spot’, but it is an interesting case because 
it is a single, very large terminal. While this 

may result in long internal travel distances 
in the yard as mentioned earlier, this is 
actually more preferable than a similar sized 
port with multiple terminals requiring inter-
terminal transfers. The results of the analysis 
are nuanced and the size and shape of the 
‘sweet spot’ may therefore need refinement.  

WHAT CAN BE DONE?
The issue is clear but what can be done 
to address it? For a port to reduce the 
fragmentation of its capacity it has to 
consider not only the likely high cost of 
civil works but also the practicality in terms 
of land availability and ownership, existing 
leases and concessions and environmental 

impacts as well as the question of terminal 
ownership. The fact remains though that 
less fragmentation is what the market wants 
and needs.

TERMINAL ALLIANCES AND VIRTUAL 
TERMINALS?
Greater cooperation and closer working 
between the terminals within a port is 
one suggested approach, with the ideal 
of creating a single, virtual terminal. For 
example, vessels could be allocated centrally 
to the first available berth at any terminal 
in the port and yard equipment could be 
shared, depending on how contiguous the 
terminals are and whether they have the 
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Figure 1: Operational pros and cons of fragmentation of a port’s capacity

Figure 1  OPERATIONAL PROS AND CONS OF FRAGMENTATION OF A PORT’S CAPACITY

Source: Drewry Maritime Research
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Multiple terminals in a small or 
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accommodate carrier/alliance 
volumes without fragmenting them, 

adding to operational complexity

Having a single terminal in a small 
or medium sized port offers the 

highest operational flexibility and 
allows all traffic to be 

accommodated in one place

Large ports can operate 
effectively with a significant 

degree of capacity 
fragmentation as each 

terminal is still large. Inter-
terminal transfers may still be 

an issue though
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Figure 2: Operational “sweet spot” area for avoidance of excessive fragmentation of port capacity

Figure 2  OPERATIONAL “SWEET SPOT” AREA FOR AVOIDANCE OF EXCESSIVE FRAGMENTATION OF PORT CAPACITY

Source: Drewry Maritime Research
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Figure 3  SAMPLE DATA PLOTTED AGAINST OPERATIONAL “SWEET SPOT”

Source: Drewry Maritime Research
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Figure 3: Sample data plotted against operational “sweet spot”
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same equipment types (a common mode of 
operation). 

However, this has numerous challenges 
if there are a number of different terminal 
operators with varying aims and interests. It 
might well be hard to find win-win terminal 
alliances with one terminal operator more 
likely to be happy and another not. Shipping 
lines have been operating in alliances for 
many years and have the advantage of 
homogenous assets. Terminal operators face 
the problem that every terminal is different, 
not homogenous, and there would not 
necessarily be like-for-like sharing of assets.

More importantly, regulatory controls 
limiting cooperation and communication 
between competing terminal operators 
have a strong bearing in many locations. 
Any workable solution would vary greatly 
from place to place depending on the 
circumstances.

TERMINAL CONSOLIDATION: THE ONLY  
LONG-TERM SOLUTION
Increased cooperation between terminal 
operators in a port and efforts to facilitate 
inter-terminal transfers will help, but in a 
way this is simply avoiding the real issue. 
Consolidation is the only real long-term 
solution and this has two aspects:
• Physically bringing together terminal 

capacity by capital investment and civil 
works

• Consolidating the ownership of terminals 
where there are numerous players in the 
same port

Perhaps the more practical and deliverable 
approach, short of physically relocating and 
combining terminal capacity in a port, is the 
latter - to align the interests and operational 
control by encouraging mergers of terminal 
operators. Indeed it could be argued that 
physical consolidation of terminal capacity has 
to be preceded by ownership consolidation in 
order to be a feasible proposition.

This article draws upon an analysis contained 
in a pre-launch edition of Drewry’s new report 
covering the ports and terminals industry (Ports 
& Terminals Insight: https://www.drewry.
co.uk/maritime-research-products/ports-
and-terminals-insight-annual-subscription). 
Ports & Terminals Insight is designed to 
complement Drewry’s highly regarded annual 
report on container terminal operators. The 
new report focuses on timely issues such as 
the ramifications of changes to liner services 
and port call patterns, the current financial 
performance of listed port companies, the 
implications of new port projects and the 
reasons behind the latest port throughput 
trends. In addition, each quarter features a 
detailed thought leadership analysis, picking 
out a key industry issue or trend and unravelling 
its complexities.
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Sabetta is of one of the most ambitious 
contemporary Arctic seaport projects ever 
developed. The port is constructed on the 
western shore of the Ob estuary in the 
Yamal peninsula and is a key component of 
Yamal LNG project which includes a large 
liquefied natural gas (LNG) plant capable of 
producing 16.5 million tons of LNG per year 
(compare: the Snøhvit LNG in the Barent 
Sea has production capacity of 4,3 million 
mt per year), an international airport and a 
settlement. Sabetta port is a joint venture 
between Novatek - a large producer of 
natural gas - and the Russian government. 

A PORT FOR ARCTIC LNG TRANSPORT
Sabetta can be considered a ‘critical 
case’ in the ongoing industrialisation 
of the Arctic. The absence of adequate 
onshore infrastructure, primarily 
ports and terminals, is an obstacle to 
furthering prospects of the Arctic energy 
development.  Many energy analysts 

suggest that LNG will be a part of the 
energy mix for years to come and that 
there is place for Arctic LNG on the market. 
Yet, the success of projects like Yamal LNG 
largely depends on the reliability of LNG 
transport for customers, thus, existence 
of a well-functioning modern port is a 
necessary condition.

The Arctic region poses significant 
challenges to LNG logistics due to the 
harsh operational conditions and large 
costs associated with Arctic operations 
(icebreaking and ice management, 
pilotage, insurance). In case of Yamal 
LNG, the challenges of Arctic navigation 
will make LNG logistics seasonal. During 
the summer season, LNG produced in 
the Yamal plant will be exported to the 
Asia-Pacific markets (China, South Korea, 
Japan, India) via the Eastern part of the 
NSR using the special ice strengthened 
LNG-carriers. During the winter season, 
the Western part of the NSR will be used to 

deliver LNG to the Asian markets through 
the conventional Suez Canal route via the 
Zeebrugge LNG terminals. 

Given that the Yamal LNG planned 
capacity of 16.5 million tonnes annually, 
and 10.9 million tonnes have already been 
sold, there is little doubt that Sabetta will 
be an operational LNG terminal. Moreover, 
Daewoo Shipbuilding & Marine Engineering 
were contracted to build sixteen ice-class 
Arc7 gas carriers for the Yamal LNG project. 
Yet, the real question is, can Sabetta make 
the move to become a multifunctional 
port?

SABETTA WITHIN THE SYSTEM OF 
RUSSIAN ARCTIC PORTS
Sabetta was initially conceived as a 
specialised LNG port; but early in the 
planning stage, the public partners 
emphasised benefits that could be 
gained from developing Sabetta as a 
multifunctional deep-water port and a 

CHALLENGES IN ARCTIC  
PORT DEVELOPMENT
CAN SABETTA BECOME A MULTIFUNCTIONAL PORT?
Daria Gritsenko, Postdoctoral Researcher, 
University of Helsinki, Finland
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new logistical node at the Northern Sea 
Route (NSR). Increasing exploitation of 
the NSR, in particular as a short-cut for 
transcontinental transit, is among the 
highest political priorities in Russia and 
is included in both the state’s Arctic and 
Maritime development strategies. 

However, researchers are sceptical 
regarding the attractiveness of the NSR for 
international transiting, drawing attention 
to the fact that the distance is not the 
only economic determinant of maritime 
transport. Regulatory requirements of 
the Polar Code are needed for icebreaker 
assistance. There are also risks and 
uncertainties connected to Arctic shipping 
because of additional costs and high 
insurance fees. To date, most of the NSR 
transport is destination-to-destination, 
complemented by a limited number of 
export bulk voyages.

The overall low level of shipments along 
the NSR results in low turnover rates in the 
Arctic ports. Strictly speaking, among the 
nineteen Northern ports in the Russian 
Federation, only nine (including Sabetta) 
are NSR ports. Table 1 shows that freight 
turnover in the NSR ports has been very 
low in the past decade, with the exception 
of Dudinka, which is a port utilised by 
Norilsk Nikel for their shipments. From all 
Northern ports, only Murmansk, which is 
not located within the NSR, has a significant 
turnover and positive dynamics, ranking 
#2 after the Big Port of St. Petersburg 
in the Russian North-West region. In 
what follows, we will present the three 
challenges that face Sabetta if it desires to 
become a multifunctional port.

LOCATIONAL CHALLENGES
Located at 71° North and 72° East, Sabetta 
is equally well positioned to serve trade 
flows to/from Europe, America and Asia. 
According to the initial plan, the port area 
will cover fifty-nine hectares onshore, a fifty 
kilometer sea channel, and a six kilometer 
long by 420 meter wide approach channel. 
The port also intends to have a four 
kilometer long canal for storage of ships, 

and a control station. These plans will allow 
Sabetta to receive larger vessels (eleven 
meter berth), including large gas carriers. 

While the port’s physical location is 
promising for developing infrastructure, 
inland connections remain poor. Currently, 
there is no railway link for Sabetta - a 180 
km railway connecting line to Bovanenkovo 
(an extension of the existing railway 
further to Labytnangi) was envisioned, 
but construction did not commence due 
to estimated costs being too high. This 
absence of railways cuts Sabetta off the 
projected hinterland, but the dilemma 
is that construction and maintenance of 
railways in the High North is very expensive.

Sabetta is located in the estuary 
of the Ob River, which means that 
the inland waterway connections are 
available. Despite this, the navigational 
season at the Ob River lasts only around 
four months and the Russian inland 
waterways fleet is outdated. This means 
that significant investment is required 
to restore and maintain this connection. 
The development of adequate inland 
infrastructure connections to provide port 
hinterland is crucial to allow diversification 
of port activity. Basically, until Sabetta 
becomes accessible in a reliable and cost 
efficient manner, it will not become a 
multifunctional port.

FINANCIAL CHALLENGES
Arctic ports require large capital 
investments that are unlikely to be repaid 
in the short or medium run. Thus, a 
close cooperation between public and 
private sector is required to finance and 
maintain such projects. In Sabetta, the 
port authorities maintain infrastructure 
(terminals, peers, cranes, etc.), provide 
navigational safety, and maintain the port 
state control. Coastal Search and Rescue 
(SAR) operations and oil spill response 
are organised by Rosmorrechflot, a unit 
of the Ministry of Transport of the Russian 
Federation, through the Marine Operations 
Headquarters. All transport objects, 
terminals, storage and administrative 

facilities are in private ownership. 
Potentially, this could lead to conflicts over 
financial maintenance.

Initially, Sabetta was estimated to cost 
approximately 73.3 billion RUB (USD $2.3 
billion). As the port was envisioned as a 
joint venture, the RF federal government 
was supposed to finance a share of 47.3 
billion RUB ($795 million). In the summer 
of 2014, the total cost of the Sabetta port 
increased due to extensive dredging works, 
and the project deficit of 22.3 billion RUB 
($375 million) increased the share of public 
finance required for project completion 
to 69.6 billion RUB ($1.2 billion). This 
forced the federal government to cover 
the deficit by cutting funding to other 
federal transport projects. It is difficult to 
assess the cost of port operations in the 
changing environment and it is not clear at 
what point the federal government will be 
ready to pick up the cheque for occasional 
cost overruns. The private partners, in 
their role, cannot be expected to invest 
more than what is in line with their core 
business, which is hydrocarbons. Thus, 
multi-functionality of Sabetta is also in part 
a financial challenge.

CLIMATE CHALLENGES
The impact of climate change on the 
development of Arctic ports remains 
unpredictable. First, there are uncertainties 
surrounding the Arctic Ocean and whether 
climate change will make navigation easier, 
or more difficult. Due to the melting of 
sea ice, the amount of drifting ice that 
is potentially hazardous to shipping is 
expected to increase. Climate change 
is also associated with the increasing 
unpredictability of weather conditions and 
heavy winds/storms, which may make the 
Arctic less, rather than more, navigable. 
In truth, it is not quite clear how climate 
change will affect conditions for Arctic 
shipping. Thus, the prospect that common 
open-water ships, containing the vast 
majority of the world’s fleet, will enter 
the Arctic Ocean – and call at Arctic ports 
- remains speculative.
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Port 2010 2011 2013

Dikson 0 0 29,2

Dudinka 1092 1102 970

Igarka 0 2,5 n/a

Pevek 141,9 189 232,0

Provideniya 26,8 22,5 21.3

Tiksi     40,3 55,5 327,1

Murmansk 32809 25687 31406

Table 1. Port turnover in NSR ports and Murmansk (thousand tons)
Botnaryuk, MB (2013). Analysis and Perspective of the Northern Sea Way Development. URL: http://cyberleninka.ru/article/n/analiz-
sostoyaniya-i-perspektivy-razvitiya-severnogo-morskogo-puti.
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Second, due to increased seasonal 
variability and thawing of permafrost 
caused by the increase in global 
temperatures, building on Arcti c soil 
poses certain engineering challenges. 
This means that port infrastructure will 
need to be robust to contend with the 
upcoming changes. Moreover, the extreme 
climati c conditi ons also limit the use of 
road transport and inland waterways, 
and the thawing permafrost may result in 
additi onal challenges for the maintenance 
of roads and railroads. As a result, climate 
change may cause less shipping, or more 
risks in shipping, and decrease accessibility 
of the Arcti c ports from outside the region. 
This will make it unlikely that the trade 
patt ern will be diversifi ed and port will 
become multi functi onal. 

THE FUTURE OF SABETTA 
At the moment, Sabett a's multi -
functi onality seems like a complex 
problem: cargo cannot be delivered 
without inland infrastructure, but it also 
requires adequate shipping capacity, which 
at the moment is lacking. A multi functi onal 
port in Yamal peninsula and related inland 
infrastructure are only needed in case the 
Northern Sea Route will provide a cost-
eff ecti ve opti on for export and import 
of various cargo, including dry and liquid 
bulk, containers and general cargo, which 
currently is not the case. New soluti ons 
in terms of engineering and business 
models will be required if Sabett a is ever 
to take the step from LNG terminal to 
multi functi onal port. 
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The shipping industry has its work cut out 
going forward in 2017 as the Internati onal 
Monetary Fund (IMF) forecast the lowest 
level of global GDP growth since 2009. 
2017 is shaping up to be another year 
of die-hard competi ti on, which now 
includes tankers. In 2016, the container 
shipping industry bit the bullet in terms 
of demoliti on and consolidati on to help 
the market to recover. The dry bulk sector 
needs to copy that approach. 

GLOBAL ECONOMY: NOT LENDING 
SHIPPING A HAND 
The longer global economic growth remains 
weak and lacks investment, the lower future 
growth potenti al for shipping. 

For eight years, the world has struggled 
to cope with huge changes and challenges 
brought around by the crash of the fi nancial 
market in 2008. The resulti ng issues have 
not always been dealt with in the best 
way, leaving many large economies sti ll in 
‘recovery’ mode. 

The full restorati on of shipping 
markets will need several years of solid 
improvements to lift  fl eet uti lisati on rates. 

Sector overcapacity almost everywhere 
must be reduced. Government support for 
any industry – including shipping – which is 
feeling the heat of global competi ti on might 
seem like a good thing. But direct subsidies 
from governments in fact have a negati ve 
impact on the global shipping industry as 
they aff ect free trade and undermine the 
level playing fi eld for businesses. 

In pure economic terms, 2016 has seen 
Europe improving, the US stagnati ng and 
Japan at a standsti ll. So, we have not seen 
much global change aside from some 
interregional trade fl ows and there has been 
no real growth of demand on a broader scale.  
In shipping, we rely on global imbalances in 
raw materials, energy and manufacturing 
faciliti es. Regardless of reported stati sti cs 
of economic growth being right or wrong, 
China remained at the centre of shipping 
imports and exports in 2016. 

Will the world grow its GDP in 2017 in a 
way that will benefi t shipping? Probably not, 
as global GDP growth is currently driven by 
service sectors and developing/emerging 
economies which result in a lower “GDP-to-
trade multi plier”, and thus generate a lower 

level of shipping demand than we have been 
accustomed to in the past. 

DRY BULK: WORST YEAR ON RECORD
2016 has been a horrible year for the dry 
bulk shipping industry. Aft er the Balti c Dry 
Index (BDI) reached an all-ti me-low of 290 on 
10 February, it improved steadily throughout 
the year to peak in mid-November at 1,261. 
This was driven by and benefi tt ed mainly 
the Capesize ships as they transported the 
key commoditi es of iron ore into China. As 
the year progressed, the situati on eased as 
demand growth outstripped the impact of 
the net supply growth of the fl eet.

Chinese steel mills grew producti on and 
kept on substi tuti ng domesti cally mined 
ore with imported ore. Additi onally, the 
reducti on in operati onal days at Chinese coal 
mines reversed the declining trend for coal 
imports, adding much needed tonne-miles 
to the demand side. 

In May, BIMCO provided industry 
leadership with some new and unique 
market analysis on the “Road to Recovery” 
for dry bulk. This analysis identi fi ed what the 
ship-owners must do to return to profi tability 

THE SHIPPING MARKET 
IN 2016 AND LOOKING FORWARD 

Peter Sand, Chief Shipping Analyst, BIMCO
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in 2019. Scrapping ships and refraining from 
building new ships is essential as we can’t 
expect the same levels of demand growth as 
we have experienced in the past.

For 2017, it is vitally important that 
ship-owners handle the supply side of the 
market with great care. A continuance 
of the alarmingly low level of demolition 
activity in the second half of 2016 simply 
will not deliver the needed zero fleet 
growth. A significant number of new ships 
are on order for 2017 and 2018. The only 
way to neutralise the impact of this influx 
of new ships will be to scrap 30 million 
DWT annually. This is not a tall order in 
theory, but the slowdown in scrapping seen 
since June 2016 causes alarm bells to ring. 
BIMCO expects the supply-side to grow by 
around 1.6% in 2017 (2.2% in 2016E). 

TANKER: REVERSAL OF FORTUNE AFTER A 
PERFECT YEAR 
In the wake of a very strong 2015, fortune 
faded as expected for crude oil and oil 
product tankers. A strong freight market was 
created by an increased throughput at global 
refineries causing up-front oil demand to run 
ahead of end-consumption and a moderate 
supply side growth for crude oil tankers.

In 2016 the fleet grew by 6% for both 
tanker segments. This unbalanced the 
market because demand growth eased off. 
BIMCO suggests that in coming years the 
end-consumption of oil will need to catch 
up – and bloated oil stocks must be drawn 
on – before the market can be rebalanced. 

Global oil supply continued to grow in 
2016 despite many disruptions to production 
in key exporting countries. The re-entry of 
Iran into international oil stood as the single-
most disruptive event to an established oil 
market and it had a knock-on effect into the 
tanker market. Whether the changes to trade 
patterns end up benefitting the tanker market 
remains to be seen and depends on the West 
African exporters’ ability to defend their 
market shares in Asia, particularly in India. 

Tanker demand growth in 2017 is 
expected to come predominantly from the 
greater Asian region led by China and India. 

BIMCO expects the crude oil tanker 
segment to see a net fleet growth of 
around 3% in 2017 (6.0% in 2016E). We 
estimate the supply side growth rate of the 
oil product tanker fleet to be around 2.5% 
(6.1% in 2016E). We foresee demolition of 
tanker capacity to reach a five-year high, but 
not enough to prevent the onset of a loss-
making freight market.

Showing leadership to the global shipping 
industry, in 2017 BIMCO will continue its 
unique series of analysis on the “Road to 
Recovery” for the crude oil tanker market, 
following the analysis published in 2016 on 
what is needed for the dry bulk sector to 
recover. 

CONTAINER: FUNDAMENTAL MARKET 
BALANCE IMPROVED AS DEMOLITION WENT 
THROUGH THE ROOF 
After deteriorating market conditions in 
2015, with a very high fleet growth and a 
sensationally high number of new orders 
for future delivery, 2016 got off to a bad 
start. The need to match the supply of 
container shipping capacity with global 
demand for containerised goods became 
even more urgent. 

How did the container shipping industry 
act in this “self-inflicted” shipping market 
crisis? By using some tools that had 
seemingly been forgotten. Many operational 
tools have been successfully applied in the 
market already (slow-steaming and idling), 
leaving the non-operational tools to be put 
into action in 2016 (limiting new orders, 
scrapping and consolidation). 

2016 stands out in terms of consolidation, 
both in the form of outright mergers but also 
in the newer and larger alliances being forged 
to cut cost. We also saw the unprecedented 
event of a government-sponsored ship-

owner filing for court protection. 
Additionally, the very low number of new 

building orders was backed up by an all-time 
high of demolition capacity reducing the 
harmful effects of new ships being delivered. 
Panamax ships went out of fashion, resulting 
in further value erosion of the ship size 
that turned out to be the one which was 
squeezed out between the feeders and the 
very large ships. 

Generally, the container shipping industry 
has found it difficult to adapt to the new 
normal where demand grows by a multiple of 
global GDP growth of one or even below, unlike 
the multiplier of two or more experienced 
year on year in the past. Nevertheless, market 
conditions ended up improving in 2016 as 
fleet growth was lower than demand growth, 
the first time since 2010. 

BIMCO expects the container shipping 
segment to see a net fleet growth of 
around 3.1% in 2017 (1.1% in 2016E). If the 
multiplier gets back to one, and the IMF 
forecast of 3.4% becomes reality, the market 
will neither improve nor worsen in 2017.
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The year 2016 brought a range of 
challenges and opportunities for European 
ports. This paper intends to summarize 
the main developments in nine distinctive 
themes. 

LOW VOLUME GROWTH 
The year 2016 will go down in history as 
another year of sluggish cargo volume 
growth. A few European ports present 
rather healthy growth figures, but the vast 
majority faces a very weak or even negative 
growth. Table 1 provides an overview for 
a number of larger European ports based 
on provisional or partial figures for 2016. 
In 2015, the cargo tonnage handled in 
the entire European port system was still 
4.6% below the 2008 volumes. The first 
estimates for 2016 suggested that it too 
would fail to beat the 2008 record.

The low growth situation of the past 
years has resulted in a few interesting 
developments. Firstly, it is evident 

that quite a few European ports are 
engaged in port area transformation 
processes on a scale never seen before. 
Such transformation includes the 
reconfiguration of existing port areas, the 
decommissioning of obsolete terminals 
and the implementation of more flexible 
land planning tools. In a few cases entire 
terminals moved, as demonstrated by the 
transfer of the large scale MPET container 
terminal (TIL/PSA) from the Delwaidedock 
on the right bank to the Deurgankdock left 
bank in the port of Antwerp. This move 
not only increased the capacity of the 
terminal from around 5 million TEU to 9 
million TEU, it also opened the door to a 
redevelopment of the Delwaidedock site 
for (non-container based) port activities. 

Secondly, cargo volumes now play 
an ever smaller role in the external 
communication of ports. Obviously, this 
is particularly the case for ports that are 
facing a traffic decline. While maritime 

traffic remains a key performance indicator 
of ports (also having a huge impact on the 
revenue streams of port authorities), other 
indicators related to logistics performance, 
sustainability, innovation and economic 
impact are gaining ground. 

The third development shows that 
quite a few ports are searching for other 
types of activities. For example, traditional 
(dry) bulk terminals are making room for 
offshore wind farms, bio-energy terminals, 
trader-inspired tank storage sites and a 
range of postponed manufacturing and 
logistics activities. 

LOWERING TRADE BARRIERS: QUO VADIS?      
The planned Brexit negotiations, the 
uncertainty on the future US trade policy 
in the wake of the election of Donald 
Trump, and the difficulties surrounding 
new bilateral and multilateral trade 
agreements are just some of the 
developments affecting the post-World 

KEY TRENDS AND 
DEVELOPMENTS 
THAT AFFECTED EUROPEAN PORTS IN 2016
Professor Theo Notteboom, Shanghai Maritime University, Shanghai, China; Ghent University, 
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War II focus on free trade. The resulting 
volatility and uncertainty in global trade 
flows challenges European ports and port 
actors to show a higher flexibility and 
resilience while inserting ports in global 
production and logistics networks.  

CHINESE INVESTMENTS IN THE EUROPEAN 
PORT INDUSTRY 
China was in the news for much of 2016. 
Chinese outward investments are growing 
rapidly, also in Europe, while overall 
economic growth in China is at its lowest 
level in decades. Chinese companies are 
slowly but surely entering key infrastructures 
in Europe. The involvement of China Cosco 
group in Piraeus is a very visible example of 
how the country is enlarging its footprint in 
the European port system. However, there 
are many smaller and less visible transactions 
all around Europe and at the same time, 
the One Belt One Road (OBOR) initiative is 
gaining momentum. While European policy 
makers are still figuring out how to place 
OBOR within the TEN-T policy, quite a few 
European seaports and inland logistics 
platforms are strategically positioning 
themselves in the fast developing Eurasian 
rail land bridges and the evolving Euro-China 
maritime connectivity.  

A MAJOR SHAKE-UP IN THE CONTAINER 
SHIPPING INDUSTRY 
The year 2016 brought one of the biggest 
consolidation waves in the container 
shipping industry: Cosco/China Shipping, 
CMA CGM/NOL, Hapag Lloyd/UASC and 
Maersk Line/ Hamburg Sued, as well as 
the planned creation of a Japanese super 
carrier combination of K-Line, MOL and 
NYK Line. 

At the same time, carriers are preparing 
for a very different alliance structure. By 
Q2 2017 three big alliances will dominate 
the business: 2M, Ocean Alliance and 
THE Alliance. And when we almost got 
used to the idea that the major carriers 
are too big to fail, Hanjin became the first 
large victim of the continued weak market 

conditions. The year 2016 underlined 
once again that there are no certainties 
anymore for ports. Alliances and carrier 
consolidation are having their full impact 
on port competition. As port loyalty is not 
guaranteed in the era of mega alliances 
and large individual carriers, it is very 
possible that winners of today could well 
be the losers of tomorrow.  

MEGA CONTAINER VESSELS: LOVE IT OR 
LOATHE IT
The introduction of ever larger container 
vessels up to 20,000 TEU was once seen 
as a blessing for global trade and maritime 
operations. The economies of scale at sea 
brought by these giants lowered the unit 
cost per container transported. However, 
in recent years and particularly in 2016 
more and more parties raised concerns 
on the distribution of costs and benefits 
of these large ships among the actors 
involved and on the impact of mega ships 
on supply chains, terminal operations, 
public spending in nautical accessibility 
and the society at large. Even some 
shipping lines are now reassessing the 
drive towards ever larger vessels. Maybe 
we reached the limits or maybe we are just 
encountering a dip in our mega thinking.   

BEYOND PORTS AS ECONOMIC ENGINES 
In the past decades, European ports have 
developed a lot of initiatives to improve 
the public image of ports and to safeguard 
their licence to operate. Still, ports 
seem to face a lot of challenges in their 
development. Pressure groups, the media 
and the general public in many parts of 
Europe are not always convinced that ports 
are economic engines. The employment 
impacts of new port projects are being 
scrutinized given increased automation 
of terminals and logistics operations. 
The regional mobility and environmental 
impacts are magnified. The current weaker 
market situation undermines land claims 
for new port development. 

The above observations are not new. 

What made 2016 distinct is that some 
countries and port regions basically 
entered a danger zone - ports are now 
taken for granted and in some cases, 
past policies on the role of seaports as 
economic hubs are being questioned or 
even reversed. The public opinion and 
policy makers are focusing their attention 
to new ‘hot’ economic activities linked to 
the overall digitalisation of the economic 
system. Are they not forgetting that 
seaports can also play a key role in the new 
digital economy?   

SMART PORT THINKING
Innovation and IT are high on the agenda 
of many European ports. In 2016, more 
and more ports came to understand 
that coordination and integration in 
supply chains is key to their future 
competitiveness. Port-related actors 
and port authorities all over Europe are 
developing initiatives to strengthen the 
interconnectivity of ports in physical, 
digital and operational networks. The 
number of initiatives in this area grew 
exponentially last year. In this respect, 
the year 2016 brought a European-wide 
launch of smart port thinking. 

THE GREENING OF PORTS
Environmental issues are having an ever-
larger impact on port development and 
port operations: dredging and dredge 
disposal, wetlands preservation, emissions 
into the air (both from ships and from port 
facilities), water pollution, congestion, 
light and noise externalities and potential 
conflicts with commercial fishing and 
recreational uses of area waters. In 2016, 
many ports took on a more enterprising 
role in dealing with the environmental, 
energy and climate change challenges, 
partly because environmental aspects 
play an increasing role in attracting trading 
partners and potential investors. A port 
with a strong environmental record and a 
high level of community support is likely to 
be favoured by market players.

Table 1. Cargo growth 2015-2016 in a number of larger seaports in Europe
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Growth 2015-2016

All cargo million tons 2015 Growth 2016 Period Containerized cargo million TEU 2015 Growth 2016 Period
Rotterdam - the Netherlands 466.4 -1.9% 9m Rotterdam - the Netherlands 12.24 -0.4% 9m
Antwerp - Belgium 208.4 2.8% 12m Antwerp - Belgium 9.65 4.2% 12m
Hamburg - Germany 137.8 0.3% 9m Hamburg - Germany 8.82 -0.1% 9m
Amsterdam - the Netherlands 96.5 -5.4% 6m Bremerhaven - Germany 5.55 3.9% 6m
Algeciras - Spain 91.9 4.9% 11m Valencia - Spain 4.62 1.8% 11m
Marseille - France 81.7 0.3% 3m Algeciras - Spain 4.52 6.3% 11m
Valencia - Spain 70.1 1.5% 11m Genoa - Italy 2.24 1.8% 9m
Trieste - Italy 57.2 3.9% 8m Barcelona - Spain 1.965 13.4% 11m
Genua - Italy 50.2 -1.6% 9m Zeebrugge - Belgium 1.56 -7.2% 9m
Barcelona - Spain 45.9 4.0% 11m Sines - Portugal 1.332 8.0% 10m
Average growth 0.88% Average growth 3.17%
Weighted average growth 0.09% Weighted average growth 2.34%



AN EU PORT POLICY BREAKTHROUGH 
In December 2016, the European 
Parliament adopted the Ports Regulation, 
a legal framework for organising port 
services and financial transparency of 
ports in Europe. The adoption of the Ports 
Regulation ends a long process of some 15 
years. The compromise which was reached 
is hoped to provide a framework ensuring 
a level playing field, preventing risks of 
distortion of competition and avoiding 
unsustainable investments in ports. 

The next step is the implementation in 
the Member States. This is going to be an 
interesting exercise given the existence 
of a diversity of port governance models 
and different competitive settings in 
the European port system. While dock 
worker arrangements have been left 
out of the Ports Regulation, the year 
2016 brought advances towards making 
dock labour systems in various European 
countries more open, transparent and 
flexible. 

CONCLUSION
There are strong linkages between many of 
the trends and challenges discussed above. 
For example, the low volume growth spurs 
discussions on the role of ports as economic 
engines and the need for ever larger vessels. 
Lower trade barriers can support volume 
growth in European ports. The focus on smart 
and green ports further improves the public 
image of ports and might extend or even 
somewhat redefine the economic basis of 
ports. Dealing with all of these interlinkages 
was probably one of the greatest challenges 
to European ports in 2016. 
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Some statements are too banal to be 
repeated; yet, repeated they are. How 
often we hear in yet another conference 
on the dire prospects of shipping that “the 
market should decide” – as if these market 
decisions would be the solution rather 
than the main cause of shipping’s current 
problems. A variant of the unconditional 
faith in the wisdom of markets is “demand-
driven development” – and this is what I 
would like to focus on here. People seem 
to mean very different things when they 
mention demand-driven development – 
some interpretations make sense, but some 
are outright dangerous. I will illustrate this 
with the case of port development.

At the heart of it all are two related 
but subtly distinct questions: who are the 
clients of ports – and who is driving demand 
for ports? Ports tend to think that shipping 
companies are their main clients – and 
often deduct from it that shipping is driving 
port demand. But this is obviously not true. 
Ports without ships are meaningless, but so 
are ships without cargo.

The ultimate reason to develop ports 
is to stimulate exports or imports, not to 
satisfy shipping companies. However, most 
ports are very attentive to the demands 
of their customers – too attentive. Sure 
enough, not providing satisfactory services 
could mean that shipping companies call 
another port. But it is one thing to adapt 
to customers’ demand, yet another thing 
to take shipping’s demands as the basis 
for port development. Do not forget 
that shipping companies want ample 
port supply, so that they can chose and 
negotiate between ports for the lowest 
prices and the best deals.

There is a port bubble, at least in the 
container sector – and one explanation of this 
excess supply is that ports and financiers have 
listened too closely to shipping companies. 
The consequence: waste of money.

Ports should have realised that 
demand for their services is driven by 
the companies that ship large quantities 
of goods, the shippers. Ports would do 
well to develop close relations with these 
shippers, so as to anticipate fluctuations 
in demand. Equally important: take the 

strategic orientations of shippers into 
account when funding new ports and port 
hinterland infrastructure.

An interesting proposal in this respect has 
been formulated by Feport, the federation 
of private terminal operators in Europe, 
in their recent white paper. They propose 
that port-related projects applying for EU 
funding should score higher if they come 
with a “consortium” of stakeholders that is 
interested in the project. This could consist 
of shippers, shipping companies and other 
transport actors – and it could take the 
form of letters of support, expressing an 
interest in the project. This comes indeed 
close to building a case for real demand-
driven development. Building on this 
proposal and going one step further, one 
could think of introducing consequences 
for stakeholders that support a project but 
in the end do not use it when the project is 
realised. In short, demand-driven, but you 
better be careful what you wish for.
This paper originally appeared on www.
shippingtoday.eu, the blog of Olaf Merk.
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Since 1992, intra and inter port competition 
as well as the liberalisation of port services 
have been a priority for EU regulators. As 
mentioned by the European Court of Auditors 
in its recent report on maritime transport, 
be it in terms of pricing or investments, inter 
port competition is fierce in the EU. The 
strongest evidence of this competition is 
that shipping companies, particularly in the 
liner sector, hold significant market power, 
which allows them to put a high amount 
of commercial pressure on many port 
operators and ports.

A number of ports and terminals are in 
this respect facing challenging situations 
because of the current overcapacity 
in the shipping sector and its ongoing 
structural reorganisation/reconfiguration. 
In the container sector, recent studies 
have established that in some areas of the 
world, container shipping overcapacity is 
mirrored by an overcapacity on the port 
side. The reasons for this are complex, 
involving decisions made by multiple actors 
and constant pressure for continuous 
infrastructure investment.

Private port operators have made 
significant investments over the last 20 years 

and currently handle 74% of the EU’s trade 
that is carried by sea. This achievement and 
the commitment of private port operators 
to continue improving the efficiency of 
their operations, has to be acknowledged.

Because of this, the EU has recognised 
the need for all stakeholders to play their 
part in the future direction of the Europe-
wide maritime transport and logistics chain. 
Logistics is a key-enabling sector for the 
European economy and a crucial element 
for further growth of industrial activity and 
trade on a global scale.

The interdependence of all actors of 
the maritime logistics chain is clearly 
demonstrated and justifies a holistic and 
balanced approach, be it in regards to 
investment, competition, level playing 
field, digitalisation, trade facilitation, 
sustainability or innovation.

In view of the upcoming comprehensive 
evaluation exercise of EU maritime 
legislation in 2017, and the preparation of 
the multimodal year in 2018, we would like 
to present a number of proposals which 
we hope will feed into current and future 
reflections. FEPORT proposals embrace 
three dimensions that, from our point of 

view, urgently require attention and action:
• An enabling framework for private 

investors
• Digitisation and trade facilitation
• Sustainability and innovation

PUBLIC VS PRIVATE CONTRIBUTORS
Local, national and European public 
authorities have a fundamental role in 
ensuring the availability of a reliable 
transport infrastructure. Society and 
economic activity can only fully develop if 
an effective and efficient infrastructure is at 
their disposal. Efforts to build the physical 
TEN-T network have been significant and 
need to be supported further to allow 
effective connectivity at the appropriate 
nodes, whether through ports, inland ports, 
dry ports, logistics platforms or rail terminals.

Private companies and investors play a 
significant role in adding value to the basic 
infrastructure provided by the public sector. 
Over the last ten years, FEPORT members 
have already invested more than 40 billion 
Euros in equipment, intermodal solutions and 
training, leading to a significant improvement 
in the quality of services in ports and beyond 
ports (i.e. connections to the hinterland and 

EU MARITIME LOGISTICS
ALL ACTORS DESERVE SUPPORT

FEPORT 
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to other modes of transport).
Substantial amounts of private financial 

resources are allocated to training and 
the improvement of health and safety 
conditions in port terminals. FEPORT is 
fully committed to continuing dialogue 
with employees’ representatives in 
the framework of the Social Dialogue 
Committee for Ports. FEPORT members 
also consider continuous dialogue between 
employees and employers to be of crucial 
importance to the competitiveness of the 
maritime logistics chain.

LINKED LOGISTICS
In the logistics chain, constituent actors are, 
by their very nature, linked. When one actor 
is able to implement successful strategies 
or faces systemic challenges, there is high 
probability that the rest of the chain will 
feel the positive or negative effects as well. 
Therefore, there is an urgent need for 
dialogue and cooperation within the logistics 
chain to agree on a sustainable EU roadmap 
to overcome economic crises or market 
inefficiencies and their consequences.

Future EU maritime logistics policy should 
be inclusive. It should embrace measures 
that aim at enabling maritime industries 
to preserve their competitiveness in a 
sustainable manner, and should ensure the 
effective integration of those industries in 
the wider supply chain. 

Such future policy does not necessarily 
require new regulations. Clarification 
of existing legislation or targeted, quick 
reviews of legislation with the objective 
of introducing changes that will facilitate 
inter modality and/or bring benefits to 
the maritime logistics chain, can be more 
effective. In cases where EU legislation is 
recent and reviews are unnecessary, the 
framework should be stabilised to allow a 
proper harmonised implementation.

A future maritime logistics policy should 
also incorporate a holistic approach to 
investment, taking into account the role of 
private port operators in the modernisation 
of EU ports.

Port investments are capital intensive, 
but as private port operators often only 
rent or lease their land, they are looking for 
profitability and return on investment over a 
pre-determined period of time. It is difficult 
for them to engage in a context where 
applicable rules are liable to change, derived 
from fragmented jurisprudence or resulting 
from a variety of unclear governance rules.

Establishing an enabling framework for 
private investors in the transport sector 
should become a priority for EU and 
national policy makers. It constitutes the 
best way of attracting sustainable private 
investment in transport related projects. 
Such a framework should be characterised 
by stable rules and predictable outcomes.

KEEPING COMPETITIVE
To remain competitive, FEPORT members 
are constantly innovating, be it in terms 
of processes, technology, training or 
improved environmental performance. 
For instance, most private port operators 
abide by standards much higher than those 
mandated by environmental legislation. 
Sustainability and innovation are high on 
their agenda, and both priorities receive 
large amounts of private financial resources. 

FEPORT strongly supports digitisation 
and measures facilitating connectivity 
and intermodality. Seamless and resilient 
intermodal operations are indispensable 
enablers of the competitiveness of supply 
and logistics chains in Europe.

Simplification and trade facilitation 
initiatives also play an important role in 
this respect and should therefore not 
be restricted to the ship-port interface. 
Seamless port operations beyond the 
port-ship interface will indeed lead to a 
significant potential for improvement in 
terms of sustainability and efficiency of the 
overall logistics chain.

STRONGER TOGETHER
Taking into account the need for effective 
progress on a number of fronts, FEPORT 
is glad to be part of an industry Alliance 
“ I AM Connectivity and Logistics for 
Growth”  (Industry Alliance for Multimodal 
Connectivity and Logistics for Growth) 
established last December 8th, 2016. The 
Alliance which involves 21 organizations 
representing all actors of the maritime 
and logistics chain will allow its members 
to to join forces and together and voice 
their expectations concerning EU policy 
priorities. Maritime industry actors should 
not be treated as discrete and disconnected 
when discussing reliability, efficiency, 
sustainability or competiveness. 

The reality of the interdependence 
that exists between actors of the supply 
and logistics chain has to be taken into 
account. Greater visibility of the needs and 
constraints of the chain as identified by a 
future alliance could also help to shape a 
relevant and timely research and innovation 
agenda for maritime transport and logistics.

An "innovation framework for logistics" 
would, for instance, help to rationalise the 
use of available funding resources and better 
support projects with high added value for 
the efficiency of the overall logistics chain. 
Topics such as intermodality, connectivity, 
greening as well as digitalisation are also part 
of the priorities for all actors.

CONCLUSION
FEPORT is convinced that the potential 
for growth and value creation would be 
significantly boosted through a policy 
framework which gives priority to an 
integrative approach. Maritime industries’ 
sustainable competitiveness will only 
become reality if public policy focuses on 
measures that encourage connectivity 
between modes and nodes.

FEPORT’s proposals concerning a 
sustainable maritime logistics policy are a 
modest contribution, intended to encourage 
reflection about maritime transport and how 
it can be better integrated in the multimodal 
chain. Our focus on maritime logistics should 
be understood as an “open invitation” to the 
other industries of the multimodal chain since 
private port operators see themselves as part 
of an indispensable “whole”, acting for the 
benefit of the EU’s economy and its growth.
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Much of the focus since the UK decided to 
leave the EU has been on two inter-related 
issues, namely immigration and trade. 
The issues relating to trade really turn 
on the UK's status once it has left the EU 
and, in particular, whether the UK retains 
membership of the single market and/
or the customs union, or whether some 
alternative arrangement is reached. While 
it now looks virtually certain that the UK 
will leave the single market, the position 
in respect of the customs union is less 
certain.

This article looks first at the current 
position, and in particular the significance for 
businesses (both importers and exporters) of 
the UK's membership of the customs union. 
The article then considers the impact if the 
UK were no longer a member of the customs 
union, and highlights some of the issues 
which may have an impact on UK ports. 

CURRENT STATUS – THE UK'S MEMBERSHIP 
OF THE EU CUSTOMS UNION 
On 17 January 2017, Prime Minister Theresa 
May said that Britain would no longer be a 
full member of the EU customs union after 
Brexit, so that the country would no longer 
be bound by the customs union's Common 
Commercial Policy and Common External 
Tariff. 

So what is the customs union and what 
are the EU's Common Commercial Policy 
and Common External Tariff? 

WHAT IS A CUSTOMS UNION?
A customs union is a form of trade agreement. 
In essence, two or more countries agree not 
to impose tariffs (taxes on imports) on each 
other's goods and, in addition, they agree to 
impose common external tariffs on goods 
from countries outside the customs union. 
A customs union therefore goes beyond a 
free trade area, which allows participants to 

trade freely with each other (without tariffs) 
but leaves them free to set tariffs on goods 
from the rest of the world.

The objective of a customs union is to 
reduce administrative trade barriers, such as 
customs checks, and financial trade barriers, 
such as customs charges.

WHAT IS THE EU CUSTOMS UNION?
In the case of the EU, the customs union 
includes the 28 Member States, plus 
Monaco. Turkey has a different customs 
union agreement with the EU, as do Andorra 
and San Marino. 

The Common Commercial Policy, which 
incorporates the Common External Tariff, 
essentially means that EU Member States 
agree to adopt a uniform approach in 
respect of trade relations with countries 
outside the EU. They do this through a 
common customs tariff and common import 
and export regimes. 

BREXIT'S IMPACT ON 
CUSTOMS REGULATION
WHAT IS THE LIKELY FRAMEWORK FOR UK /EU 
CUSTOMS POST-BREXIT?
Daniel Martin, Partner, Holman Fenwick Willan
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WHAT ARE THE BENEFITS OF MEMBERSHIP 
OF THE EU CUSTOMS UNION?
Two key principles underpin the customs 
union. The first key principle is that all goods 
that have been imported into one EU country 
can then be moved freely within the EU 
without further customs checks or charges. 
A single customs entry is completed at the 
point when goods enter the EU, and customs 
declarations are not required when goods 
pass internal borders within the EU. This is 
obviously important in reducing delays and 
congestion at EU ports.

The second key principle is that all EU 
countries must apply the EU common rate 
of customs tariffs to all goods entering them 
from outside the EU. Member States are not 
allowed to vary from those rates, whether 
upwards or downwards, as this would 
lead to goods entering the EU through the 
country with the lowest import tariff and 
then being re-exported to other Member 
States tariff free.

The benefit of applying a common rate of 
customs tariffs to all goods entering the EU 
is that once an importer has a decision from 
one EU customs authority on the rate of duty 
which is payable, known as a Binding Tariff 
Indication (BTI), that decision is binding on 
all customs authorities across the customs 
union, giving the importer certainty across 
the customs union.

Membership of the customs union 
therefore gives UK importers and exporters 
certainty about customs duty, reduces non-
tariff barriers to trade, due to the removal of 
customs documents and checks at borders 
between member states, and avoids some of 
the costs associated with cross-border trade.

WHY WOULD THE UK LEAVE THE EU 
CUSTOMS UNION?
The significant downside of membership of 
the customs union is that members are not 
free to negotiate trade deals with countries 
outside the EU, such as the United States. 
Therefore, if the UK Government wants the 
UK to be free to set its own trade tariffs with 
other states, the UK will have to leave the 
customs union.

The other issue with membership of the 
customs union is that the UK would remain 
subject to the continuing jurisdiction of 
the European Court of Justice over the 
interpretation and application of the 
common rules which regulate the customs 
union.

WHAT IS THE LIKELY FRAMEWORK IF THE 
UK LEAVES THE EU CUSTOMS UNION? 
When Theresa May ruled out full membership 
of the customs union, she talked about a 
new customs arrangement, potentially some 
form of associate membership to ensure 
that the UK would retain tariff-free trade 
with the EU and ensure that cross-border EU 

trade would be as frictionless as possible. 
There is some precedent for a customs 

cooperation agreement outside the single 
market and customs union, with the EU 
having reached an agreement with Canada 
on Customs Cooperation and Mutual 
Assistance in Customs Matters in 1997, and 
there are also customs agreements with 
India  and Switzerland .

Some are looking most closely at the 
arrangements with Turkey, which is in the EU 
customs union but outside the single market. 
Turkey is therefore not required to comply 
with EU rules on freedom of movement but 
benefits from tariff free, border free, and 
rules of origin free trade in most goods. The 
arrangement only relates to industrial goods 
(not agriculture) and does not cover services. 

But the arrangement has a number of 
disadvantages for Turkey. The country has 
no say on EU rules on tariffs or product 
standards, but is bound by them, and, in 
what is likely to be a deal breaker for Theresa 
May's government, it cannot negotiate its 
own free trade deals with countries outside 
the EU and is required to accept whatever 
agreement the EU reaches with other 
nations. 

As a result, it looks as if the UK will need 
to negotiate a novel customs agreement 
with the EU and it is therefore possible that 
the UK will fall out of the customs union and 
back on WTO rules.

WHAT ARE THE CONSEQUENCES IF THE UK 
LEAVES THE CUSTOMS UNION?
Businesses and consumers will bear the 
brunt if the UK leaves the customs union. 

There will be three main consequences. 
The most immediate will be an increase in 
administration and paperwork for cross 
border movements of goods. Open Britain, 
a group campaigning to maintain trade links 
with the EU, estimates that UK businesses 
could have to complete an extra 60 million 
more pieces of paperwork per year for 
imports and exports to and from the EU. 

There are concerns that the new £70 
million computer system, the Customs 
Declaration Service (CDS), which replaces 
the old Customs Handling of Import and 
Export Freight (CHIEF), will be unable to 
cope with the increased volume of customs 
declarations. 

There are also concerns about whether 
the UK and EU electronic customs systems 
will properly integrate after Brexit. In the 
absence of seamless data exchange and 
processing of information between the EU 
and the UK, we would need to fall back on 
physical checks of documentation.

The next consequence is likely to be 
increased costs because of the increased 
paperwork, delays in transportation and at 
ports while paperwork is filed and checks 
are carried out, and potentially increased 

tariffs once the EU and UK no longer apply a 
common rate of customs tariffs.

Norway is not in the EU customs union. 
As a result, goods coming through Norway 
into the EU (via the border with Sweden) 
are subject to customs checks to ensure that 
they originate in Norway, and therefore may 
be traded tariff free within the single market, 
as opposed to originating outside Norway. 
The border is the most technologically 
advanced and cooperatively managed 
border in the world, but even here goods 
must still clear customs and vehicles are 
subject to spot checks.

The thinktank Open Europe estimates that 
the cost of leaving the customs union will be 
around 1% to 1.2% of UK GDP per year in 
the long run, as a result of these delays and 
additional expenses. 

The knock on consequence of the 
increased paperwork, costs and delays may 
be an impact on cross-border supply chains. 
In particular, the increased delays and costs 
may mean that current cross-border supply 
chain models no longer function, or are no 
longer cost-effective. This could result in 
business relocating operations from the UK 
to the EU, potentially leading to job cuts and 
an impact on the volume of goods passing 
through UK ports. 

CONCLUSION
There is currently a great deal of uncertainty 
about the UK's likely relationship with the 
EU post-Brexit. What is clear is that there 
is a significant risk of delays and disruption 
at UK ports if the UK does not have in place 
arrangements which mirror the existing 
customs union. Businesses should continue 
to watch this space. 
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Since the start of this millennium, Dynamar 
has closely followed the annual progress 
of the world’s 25 largest container liner 
operators. One of the most remarkable 
developments has been the enormously 
increasing distance, in terms of fleet size, 
between the numbers one and twenty-five:
• In January 2000, the fleet of Maersk 

Sealand (as it was named the year after 
its merger with the American carrier), 
counted 282 ships with a nominal 
capacity of 620,300 TEU. This was 
12x that of number 25 Cho Yang, then 
deploying 24 vessels/51,900 TEU. The 
latter South Korean carrier failed one 
year later in August.

• By the first month of this year, Maersk 
Line’s (as it was renamed following 
its 2006 acquisition of P&O Nedlloyd) 
fleet had grown to 631 vessels of 
nominal 3,274,000 TEU. This time it 
was 58x that of the 25th largest of that 
moment, Transworld Group with its 34 
units/56,200 TEU.

This paper provides an update of the 
present Top 25’s goings as they enter 2017 
following an utterly hectic 2016. That year 

saw the first steps to retirement of no less 
than eight traditional liner shipping names. 
Some of them are tracing their origins back 
more than 100 years ago:
• APL (American President Lines) - 1848
• China Shipping Container Lines - 1984
• Hamburg Süd - 1871
• Hanjin Shipping - 1945
• K” Line (Kawasaki Kisen Kaisha) - 1919
• MOL (Mitsui OSK Lines) - 1884
• NYK (Nippon Yusen Kabushiki Kaisha) - 

1885
• UASC (United Arab Shipping Company) 

- 1976

FINANCIAL CATASTROPHE IN THE MAKING 
As of January 2017, the Top 25’s overall 
share of global capacity had reached 85%. 
However, company size does not necessarily 
come with good financial results. For the 
first time, as a group, the Top 25 collectively 
posted a net loss in 2015, this running into 
hundreds of millions of dollars. Even more 
monetary horror may be underway: for the 
first 9 months of 2016, the combined net 
result of 12 of the lines having reported 
their financials fell by more than US$13 

billion! For ten of them, the loss came 
down to $163 per TEU one average. 

Little wonder: over the same 9-month 
period, spot rates quoted for the 10,500 
nautical miles Shanghai-Rotterdam leg 
were $618 all-in per TEU on average. This 
equals less than 6 dollar cents per nautical 
mile. Quotations ranged between a nadir of 
$205 in March, and a zenith of USD 699 in 
July… which carrier could survive on that?

A WHOLESALE CHANGE IN THE EAST-WEST 
ALLIANCES SYSTEM
In January 2015, four East-West Alliances 
kicked off:
• 2M - Maersk Line, MSC
• CKYHE Alliance - Coscon, Evergreen, 

Hanjin, “K” Line, Yang Ming
• G6 Alliance - APL, Hapag-Lloyd, Hyundai, 

MOL, NYK, OOCL
• Ocean Three - China Shipping, CMA 

CGM, UASC
Less than one-and-a-half years later, 

in April/May 2016 already, the relevant 
carriers announced drastic re-arrangements 
of their groupings:
• 2M+ - Maersk Line, MSC, plus Hyundai 

WORLD’S LARGEST
CONTAINER CARRIERS

Dirk Visser, Senior Shipping Consultant, Managing Editor Publications & DynaLiners, Dynamar

THE “BARZAN”, 19,900 TEU - 
WORLD’S LARGEST CONTAINER SHIP
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sharing space
• Ocean Alliance  - CMA CGM/APL, Coscon, 

Evergreen, OOCL
• THE Alliance  - Hapag-Lloyd/UASC, 

Hanjin, “K” Line, MOL, NYK, Yang Ming

All being well and with the permission 
of the FMC already in their pockets, these 
three new Alliances will start operations 
effective April 1, 2017.

CONSOLIDATION IN FULL SWING
It is unprecedented developments outside 
of the existing alliances having pushed the 
aforementioned changes. All actualised or 
initiated within the space of the single year 
2016 and involving no less than 12 lines: 
• China Shipping merged into Coscon 

(effectuated in February 2016)
• Acquisition of APL by CMA CGM 

(completed in June 2016)
• Hanjin’s sad going under (filing for 

bankruptcy protection on 31 August)
• Merger-to-be of UASC into Hapag-Lloyd 

(as matters are first quarter 2017)
• The proposed JV between “K” Line, MOL 

and NYK (planned for July 2017)
• Maersk Line’s intended acquisition of 

Hamburg Süd (probably late 2017)
In the course of all the above sweeping, 

powerful changes, smaller liner companies 
have come under great pressure to consider 
consolidation as well: 2017 promises to 
become another exciting year!     

And indeed, the new year had barely 
begun when speculation erupted that OOCL 
would be put up for sale by the Tung family, 
with Coscon as the most likely buyer. Firm 
denials followed from both sides, often the 
not unusual start of an ultimate deal.

ULTRA LARGE CONTAINER SHIPS (ULCS)
Cost reduction, in the form of larger, less gas 
guzzling and more efficient ships has been 
the answer to low rates of the top container 
liner operators. It started with Maersk 
Line’s 2006-launched 15,600 TEU E-class, 
developed and built for the Europe-Far East 
trade. High volumes; an excellent relationship 
between time spent at sea versus time in 
port; capable container terminals: this trade is 
the ideal route for ULCS to reap the maximum 
from their economies of scale.

Worried by the Danish company’s lower 
slot costs eroding their market shares, other 
carriers followed suit in big numbers. By the 
end of 2016, sixteen of the Top 25 lines 
controlled 100% of all ULCS operating and 
89% of the orderbook, representing 387 
ships/5.2 million TEU/13,500 TEU average, 
and 171 vessels/2.6 million TEU/15,300 
TEU average, respectively. Capacities range 
between 10,000 TEU and 21,200 TEU. By 
the end of 2016, 177 ULCS with an average 
capacity of 15,300 TEU operated between 
North Europe and Asia. 

6,000 MOVES PER DAY, PLEASE
The consensus among big ship carriers 
nowadays is that terminals should handle 
6,000 moves a day of 24 hours on a ULCS. 
The universal consent among stevedores is 
that a production of 3,500 moves is a more 
realistic maximum. 

The current largest ULCS is UASC’s 
2015-launched 19,900 TEU “Barzan”. She 
is 400 metres long and has 24x 40’ bays 
(transverse rows of 40’ containers). Thanks 
to the “two islands” deck configuration, the 
ship can be handled with 9 Ship-to-Shore 
gantries at the max. This is not much more 
than the seven StS which could empty or 
fill an 8,000 TEU, 350-metre long ship built 
10 years ago. The difference in capacity 
between the two vessels is not so much in 
length; it is in breadth: 6 deck rows more, 
and in height: extra tiers under and on deck. 

As a sideline: re the quay cranes, the 
differences are much more succinct: on 
the “Barzan”, the crane’s spreaders have 
to travel longer, i.e. wider and deeper. 
Tandem-spreaders will be used whenever 
possible and the cranes need to be much 
taller, minimum 50 metres under the 
spreader. Thus, they are heavier: some 
2,000 tons and therefore requiring stronger 
quays. 

Several of the Top 25 carriers, the four 
largest in particular, are having extensive 
container terminal interests across the 
world. Along the North Europe-Far East 
routes alone, where the world’s largest 
ULCS monsters are operating, Maersk Line 
(APM Terminals/23), MSC (TIL Group/9), 
CMA CGM (APT-T, Terminal Link, CMA 
Terminals/16) and Coscon (Cosco Shipping 
Ports/19) combined are involved in no 
less than sixty-seven terminals. None of 
these has so far be able to achieve a ULCS 
production of 6,000 moves per 24 hours... 

A DAMAGING DELUGE
A Dynamar-developed Carryings/Capacity 
Ratio shows that, since 2005, the indexed 
Top 25 capacity has outgrown indexed 
carryings by no less than 38%. This is what 
leads to the roots of the current liner 
shipping hassles: 

A deluge of large newbuildings combined 
with a faltering market resulting in severe 
overcapacity inducing a bitter rate war 
ensuing dramatic losses: it is the price of 
too many too big ships...  

Aware of the overcapacity damage done 
with their financials turning deep dark red, 
almost no carrier ordered any ULCS in 2016. 
Almost, as in December, IRISL fulfilled an 
earlier “promise” to go for ULCS as well, 
ordering an initial four 14,500 TEU units.  

NOT LINER SHIPPING ALONE
Cold comfort, but it is not container liner 
shipping alone immersed in uncertainty. 

Breakbulk, heavy lift, dry bulk, tankers, 
non-operating owners, you name it, all 
main shipping segments are concurrently 
groaning under a downturn as severe 
as seldom seen before. It can barely get 
worse... 

In addition to maturation, container 
shipping also faces the yet largely unknown 
effects on cargo streams of 3D-printing 
and robotising facilitating near shoring, or 
emerging protectionism.

Interestingly, despite all doom and 
groom, at the very end of 2016 it was 
reported that shipping industry confidence 
had hit its highest level in 15 months. 
That’s the spirit, that’s what typifies 
shipping! 

It may have helped that in the fourth 
quarter of 2016, spot rates in all long haul 
trades from Shanghai saw a recovery, to 
positively influence the level of contract 
rates for the new year. The container ship 
orderbook has shrunk to an equally historic 
low of less than 16%. Scrapping has never 
been as high as last year’s 700,000 TEU, 
expected to continue at the same level in 
2017. Troubles are not, but the worst may 
be over!?

THE TOP 25 FUTURE 
Ongoing container liner consolidation as 
so convincingly initiated in 2016 should 
help addressing all challenges if... the 
resulting larger companies and Alliances 
seriously work on eradicating the current 
excess tonnage while keeping future 
capacity expansion in check. 

And finally, as said, 2006 ended with 
(ultimately) eight companies less than it 
started with. No worry, as long as there 
is worldwide water and trade, there will 
be 25 largest container liner companies 
with all of them worth to know everything 
about them!

THE ULTRA LARGE CONTAINER SHIPS 
TABLES
As of early January the total operated ULCS 
fleet stood at 387 units. Another 171 are 
on order for delivery in 2017 (91 vessels), 
2018 (66) and 2019 (14). Considering the 
present market and its direct perspectives, 
it may be assumed that operators/owners 
will try to (further) postpone delivery, as 
it happened in 2016 when more than 25 
ULCS slipped into this year. This explains 
the unprecedented number of 91 
deliveries formally planned for 2017.

The largest ULCS currently operating 
are six LNG-ready 19,870 TEU units of 
UASC. The biggest ULCS to come are five 
21,100 TEU monsters being built for OOCL, 
of which the first one is to hit the water 
in May. She will be preceded by the first 
ever delivery of a 20,000+ mastodon when 
MOL is to take delivery of the 20,150 TEU, 
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also LNG-ready, “MOL Triumph” in April 
2017. By individual carrier, including newly 
acquired subsidiaries, merged companies 
or sister companies in 2016/17, 10,000+ 
TEU vessel numbers, as well as their 
average and total TEU capacities are as 
follows:  

Sorted by the three new Alliances taking 
effect in March/April, the 10,000+ TEU 
dominance of 2M+ comes to the fore once 
more, when including South America-

specialist Hamburg Süd and Hyundai 
with its current sixteen ships. The future 
operator of these, i.e. the South Koreans 
themselves or the other two partners, 
is yet unknown. For all three Alliances 
goes that not all ships of every individual 
partner may operate on the East-West 
Alliances-routes only. 

The final table here is sorted by ships 
capable of transiting the new set of 
Panama locks, i.e. which have a maximum 

breadth of 49-metres, and those that 
cannot. In the latter category, the so much 
to the imagination speaking 23-boxes 
wide 18,000+ TEU leviathans are listed 
separately. It is clear that the possibility to 
pass through the Panama Canal contributes 
to the trade/schedule flexibility of a 
carrier. The ULCS fleets operated or on 
order by Evergreen, IRISL and Yang Ming 
are lacking this versatility; for the future 
Japan 3 group, only MOL deploys smaller 
than (new)Panamax tonnage. 

By definition, each deepsea newbuilding 
is too large for the trade at the time of its 
delivery and all are built to stay around for 
25 years, at least. Moreover, these modern 
ships, especially those ordered after 
2009, have been constructed according 
to superior specifications, with their 
engines providing the lowest possible fuel 
consumption, amongst others. More than 
30 of the larger units are LNG-ready.
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Total TEU*1,000 - NOO=Non-operating owners - ships sub-chartered, if any, are included in 
the fleets of the current operators

Operators Exist Order Total Ø TEU ∑ TEU

CMA CGM/APL 59 15 74 12,700 941,000

Cosco SL 48 30 78 14,600 1,140,000

Evergreen 15 16 31 16,300 505,000

Hapag/UASC 34 5 39 14,300 556,000

Hyundai 16 0 16 12,000 192,000

IRISL 0 4 4 14,500 58,000

Japan 3 23 22 45 13,900 625,000

Maersk/HambS. 74 20 94 14,700 1,383,000

MSC 76 19 95 14,500 1,380,000

OOCL 10 6 16 16,200 259,000

PIL 0 12 12 11,800 142,000

Yang Ming 14 7 21 13,900 292,000

ZIM  4 0 4 10,100 40,000

NOO 14 15 29 11,000 319,000

Grand Total 387 171 558 14,000 7,832,000

ULCS operated and on order as of early January 2017

Total TEU*1,000 - None=ULCS carriers not a member of any Alliance: IRISL, PIL and ZIM. 
NOO=Non-operating owners.

Future Alliances Exist Order Total Ø TEU ∑ TEU

2M+ 166 39 205 14,400 2,954,000

OA 132 67 199 14,300 2,844,000

THE 71 34 105 14,000 1,474,000

None 4 16 20 12,000 240,000

NOO 14 15 29 11,000 319,000

Grand Total 387 171 558 14,000 7,832,000

ULCS operated and on order as of early January 2017

Total TEU*1,000

Type Exist Order Total Ø TEU ∑ TEU

Up to Panamax 214 65 279 11,700 3,262,000

PostPanamax 126 48 174 14,500 2,517,000

18,000+ 47 58 105 19,500 2,052,000

Grand Total 387 171 558 14,000 7,832,000

ULCS operated and on order by Panamax-NewPostPanamax categories 
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ENVIRONMENT AND 
SUSTAINABILITY

“The EPA estimates that around 39 million people in the US 
live near ports, which means they are at a high risk of air 
pollution from diesel engines. Studies have shown that CO2 
emissions from shipping account for about 2-3% of total 
global emissions, 5-10% of SOx emissions, and 17-31% 
for NOx emissions.” 

Nick Tonsich, Principal, Clean Air Engineering-Maritime, page 134



Over the next 30 years, the Netherlands 
will be faced with the challenge of making 
its economy and society more or less CO₂-
neutral. The Port of Rotterdam Authority 
aims to play a pioneering role in this 
development and turn the port into a shining 
example for the worldwide energy transition. 
And naturally, it will be putting a strong 
focus on the development, and large-scale 
implementation, of methods to dial back 
the carbon emissions of its industrial and 
logistics sectors to virtually zero. But we are 
also looking into all sorts of other avenues for 
possible improvement. That is why the Port 
Authority’s newest patrol boat will actually be 
a hybrid vessel. After all, the best approach is 
to lead by example…

The new ‘RPA 8’ is presently still under 
construction at the shipyard of the Kooiman 
Group in Zwijndrecht, a town just outside 
Rotterdam. At the end of September, the 
25-metre long patrol boat will be succeeding 
the ‘RPA 3’, which is nearing the end of its 
technical and economic lifespan. The key 
innovation found on board the new patrol 
vessel is its parallel hybrid propulsion system, 
built by Hybrid Ship Propulsion BV. This allows 
for efficient patrolling at low speeds and 
a lower number of operational hours. The 
system enables the boat to travel at speeds of 
up to 25 km per hour using the diesel-electric 
thrust generated by one of the vessel’s main 
engines. When the boat is required to travel 
between 25 and 35 km per hour, the crew 
can switch to diesel-direct thrust generated 
by both main engines. This means that 
the two engines are always operated at an 
effective capacity, resulting in more efficient 
combustion and reduced smoke emissions.

HYDROFOIL
The boat’s hybrid propulsion system is not 
the only feature to save fuel and reduces 
the amount of CO₂, particulates and NOx 
released into the atmosphere. Its hull 
shape, designed by Van Oossanen Naval 
Architects, is intended to minimise wave 
generation and lower the vessel’s overall 
drag. The design is a combination of the 
Fast Displacement Hull Form (FDHF) and 
the Hull Vane. This fuel-saving device is a 
fixed ‘hydrofoil’ that is placed below the 
stern of a ship. It influences the stern wave 
pattern and creates a partly forward-oriented 
hydrodynamic lift. The ‘hydrofoil’ reduces the 
ship’s resistance and improves its seakeeping. 
The FDHF was designed to maintain clean 
water displacement patterns at high speeds, 
without trimming or a pronounced hump 
in the vessel’s resistance curve. Model tests 
conducted by the Maritime Research Institute 
Netherlands (MARIN) show that if a vessel 
moves at 35 km per hour without a Hull Vane, 
this results in a capacity reduction of 22%. At 
a speed of 20 km per hour, this even goes up 
to 25%.

The Hull Vane also has a strong impact on the 
wave pattern produced by the vessel. MARIN 
has measured this pattern – both directly in 
the boat’s wake and at some distance. This is 
important for avoiding damage to the nearby 
banks. The model tests showed that when the 
Hull Vane was in place, the waves were only 
7 cm tall, while without the ‘hydrofoil’ the 
vessel produced wave heights of 10 cm. This 
is well within the margins set out in the ITT, 
which specifies maximum wave heights of 40 
cm at a distance of 30 metres from a vessel 
moving at 20 km per hour.

8,000 TREES
The innovative hull design also allows 
the vessel to use smaller main engines to 
achieve the prescribed top speed (736 kW 
instead of 939 kW). In addition to reducing 
fuel consumption, this yields a number of 
secondary advantages, including cost savings, 
smaller exhaust mufflers, more compact 
ventilation ducts, a lower noise rating and 
more space in the engine room. All in all, this 
means that assuming 5,600 operational hours 
per year, the ‘RPA 8’ will consume around 15 
to 20 percent less fuel than its predecessor, 
and produce approximately 162 tonnes fewer 
CO2 emissions. This is roughly equivalent to 
the annual CO2 uptake of 8,000 trees.

TRAINING
The crew will need extensive training to 
effectively operate the new propulsion 
system. This is the first time the Port 
Authority will be putting a hybrid vessel 
into service. The ship is expected to behave 
differently to conventional craft, and the 
Harbour Masters need to be prepared for 
this change. In practical terms, this means 
learning to manoeuvre with the hybrid 
system – both under normal conditions and 
during more demanding circumstances and 
incidents. In addition to field training, the 
crew will also need to develop new expertise 
in areas like operational use, fuel efficiency 
and environmental awareness. The Harbour 
Master will continue to have the final word 
on whether the patrol boat engages its hybrid 
propulsion system or not.

FIRE-EXTINGUISHING CAPACITY
Besides featuring a new hybrid propulsion 

GREEN PATROL
ROTTERDAM TO TAKE FIRST HYBRID PATROL 
BOAT INTO SERVICE THIS YEAR

Marcel van Mourik, Project Manager at the Port of Rotterdam Authority
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system and groundbreaking hull design, the ‘RPA 8’ is also fi tt ed with a range 
of other innovati ve soluti ons and procedures. For example, the patrol boat’s 
fi re-exti nguishing capacity has been increased from 30,000 to 45,000 litres per 
minute, and the vessel will have new fi re-fi ghti ng monitors on board. In additi on, 
the designers have paid a great deal of att enti on to ergonomics, to ensure that 
the crew can work safely and comfortably on board the vessel. The new patrol 
boat also has far more automated features than its predecessor, and the various 
displays will be laid out diff erently. As a result, the vessel’s 26-inch monitors can 
present more informati on than could be reviewed on the old displays.

Many of the innovati ons found on board the ‘RPA 8’ will also be implemented 
on board the incident control vessels ‘RPA 13’, ‘RPA 12’, ‘RPA 11’, ‘RPA 10’ and 
‘RPA 16’ – a number of which will be refi tt ed in the same period. Indeed, the ‘11’ 
and ‘12’ will even gain a hybrid propulsion system of their own. The basic point 
of departure during these refi ts is the management vision formulated by the 
Port of Rott erdam Authority’s Harbour Master division (Dienst Havenmeester 
Rott erdam, DHMR). In DHMR’s view, professional specialisati on will ulti mately 
result in stronger performance as a team. Among other things, this has led to 
changes to the wheelhouse. From now on, the crew members on the bridge no 
longer sit side by side. The new lay-out features one navigati on positi on at the 
front, with specifi c DHMR tasks being carried out to the rear. 

MOCK-UP
The project is managed using scrum project management methodologies. This 
allows the project team to work ‘from sprint to sprint’. Everything is realised in a 
harmonious partnership with the Kooiman Group, which already has extensive 
experience working on Port Authority projects. In additi on, members of the 
Port Authority team pay a site visit to the Kooiman shipyard every week. The 
Harbour Masters have a close interest in the progress made in the realisati on of 
the new patrol boat and the refi ts. The overall process takes close account of the 
wishes and experiences in the fi eld of the DHMR organisati on. They have been 
incorporated in the project brief, with each of the division’s 160 employees having 
the opportunity to provide input. This has resulted in the introducti on of a number 
of far-reaching changes. These will undoubtedly take some getti  ng used to, but 
the fact that everyone was given the opportunity to think along and contribute to 
the fi nal design means that the adopted changes are both possible and feasible. 

HARBOUR MASTER DIVISION
Every year, some 30,000 sea-going vessels and 110,000 inland vessels call on the 
port of Rott erdam. The Port of Rott erdam Authority’s Harbour Master division 
(Dienst Havenmeester Rott erdam, DHMR) bears responsibility for the safe, effi  cient, 
sustainable and secure management of shipping traffi  c in Rott erdam’s port area. 
The division strengthens Rott erdam’s competi ti ve positi on as a port, by ensuring 
that vessels move through the area as effi  ciently as possible. In this undertaking, 
DHMR works together with pilots, towing services, linesmen, terminals and other 
partners in the port. The Harbour Master division is involved in a large number of 
innovati ve soluti ons that help increase the port’s added value for its clients.
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The ports industry is one of the most 
competitive in the world, a crucial part of 
keeping our economy thriving, it employs 
thousands of people around the globe. 
There will always be a need for ports: every 
single day they transport cargo, breakbulk, 
and people around the world. But all this 
success does come with downsides, one of 
them being the problem of emissions that 
are increasing at an alarming rate.

 Emissions in ports cause a lot of 
environmental and public health problems. 
The EPA estimates that around 39 million 
people in the US live near ports, which 
means they are at a high risk of air pollution 
from diesel engines. Studies have shown 
that CO2 emissions from shipping account 
for about 2-3% of total global emissions, 
5-10% of SOx emissions, and 17-31% for 
NOx emissions. These figures are only 
going up, so now is the time to act and fix 
this problem. 

When you look at the port as a whole, 
shipping emissions are the cause of most 
concern. NO2 and CO2 emissions in 
ports have been correlated to bronchitis 
symptoms and SO2 emissions have been 

related to respiratory issues and premature 
births. Furthermore, it is estimated that 
particulate matter emissions from ships 
are to blame for 60,000 cardiopulmonary 
and lung cancer deaths each year. Europe, 
East Asia, and South Asia are some of the 
countries with the highest death rates, 
but luckily there is a lot of headway being 
made to improve these environmental and 
public health problems.  

THE IMPETUS FOR IMPROVING AIR 
QUALITY IN PORTS
Not only can public health be improved 
by reducing emissions in ports, but also 
environmental problems such as climate 
change., which doesn’t just impact one 
aspect of life, it is having a negative effect 
on air and water quality, weather patterns, 
sea levels, human health, ecosystems, 
crop yields, and critical infrastructure. 
Research also indicates that these effects 
are expected to continue if we do not 
make substantial changes. Luckily, this 
motivation has created a legal obligation 
as well as a community obligation to find 
sustainable solutions to improve air quality. 

The California Air Resources Board 
(CARB) is the clean air agency of the 
government of California, which sets strict 
rules and regulations that ports must 
comply with. CARB and other agencies like 
the Air Quality Management District have 
created grant and funding opportunities 
for ports, which has given them an even 
greater incentive to find solutions to 
improve air quality. 

The Port of Los Angeles and Long Beach 
have served as a model to other ports 
and countries for taking drastic measures 
to improve air quality. Back in 2006, both 
ports agreed on the San Pedro Bay Ports 
Clean Air Action plan, a strategy to reduce 
air pollution and health risks. Within the 
plan they vowed to reduce pollution by at 
least 45% within five years, using in part 
a Technology Advancement Program to 
reduce emissions, which has created many 
successful “green” technologies. 

Ocean-going vessels are the biggest 
source of Southern California goods 
movement emissions and make up half 
of all air emissions related to the port. To 
help improve this problem, the Port of Los 

THE PROBLEMS 
OF EMISSIONS IN PORTS

Nick Tonsich, Principal, 
Clean Air Engineering-Maritime 
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Angeles has a voluntary Environmental 
Ship Index Program that rewards ships for 
going above and beyond compliance by 
using new and environmentally friendly 
technologies on their vessels. One 
particularly effective technology has been 
the Marine Exhaust Treatment System 
(METS-1). 

AN EXPLANATION OF THE INSTALLATION 
OF THE SYSTEM AT THE PORT OF LOS 
ANGELES
Clean Air Engineering-Maritime (CAE-M) 
has created METS-1, a sustainable 
alternative solution to “plugging in” to 
shore-side power for ocean going vessels 
that cannot or choose not to use shore 
power, which captures at-berth vessel 
emissions without plugging in. CAE-M 
tested ceramic filters on diesel exhaust and 
worked with Tri-Mer Corporation to utilise 
the ceramic filters in a pollution control 
system, which captures and processes 
emissions such as PM, NOx, and SOx. The 
treatment system is mounted on a barge 
and the exhaust from a container ship’s 
auxiliary generator is captured using a 
capture device mounted through the 
boom of a crane. The METS employs a two-
person crew.   

The Marine Exhaust Treatment System 
received a $1.5 million grant from TraPac, 
LLC, through the Port of Los Angeles’s 
Technology Advancement Program and 
is the first California Air Resources Board 
approved Alternative Maritime Power in the 
port. The Air Resources Board approved the 
METS-1 on June 25, 2015, and it is currently 
the only commercial operation of a barge-
based diesel emissions treatment system.  

SHOREKAT AND PASHA STEVEDORING AND 
TERMINALS L.P.
CAE-M has also been awarded $3.7 million 
grant to launch the ShoreKat technology, 
the next generation of the METS-1 and 
has the capability to capture over 90% 
of emissions, including NOx, SOx and 
PM emissions, from berthed ships at the 
terminal. The shore-based, multi-pollutant 
treatment system is specifically designed to 
reduce diesel particulate matter (PM) and 
nitrogen oxides (NOx) from the exhaust 
of shipboard auxiliary engines. Pasha 
Stevedoring and Terminals has partnered 
with the Port of Los Angeles on their Green 
Omni Terminal Demonstration Project. The 
project will demonstrate the use of zero 
and near-zero emission technologies, one 
of these technologies being the ShoreKat 
Marine Exhaust Treatment System. 

SUCCESS STORY
With the METS-1 being approved by 
CARB and tested at TraPac, it has already 
demonstrated the success it has on ocean 

going vessels. The system can capture 
and treat up to a ton of NOx emissions 
per vessel per 24-hour period. With these 
outstanding results, the METS is now being 
used at multiple terminals at the Port of 
Los Angeles and Long Beach. 

The South Coast Air Quality Management 
District (AQMD) is an air pollution control 
agency for the areas of Los Angeles, 
Riverside, San Bernardino, and Orange 
County, which protects human health 
while keeping businesses in mind. AQMD’s 
28th annual Clean Air Awards Program 
awarded CAE-M with an Innovative 
Clean Air Technology award. According 
to AQMD, “The award is presented for 
an extraordinary contribution to the 
development and application of a new 
and innovative technology to reduce 
emissions.” 

In addition to gaining approval and 
recognition from agencies like CARB and 
AQMD, CAE-M technologies are more cost 
effective and environmentally friendly 
than Alternative Maritime Power. With the 
rules and regulations becoming harsher 
both domestically and internationally, it is 
foreseeable that CAE-M technology will go 
above and beyond in meeting the global 
environment and port industry’s needs. 

CONCLUSION
The shipping industry has become a crucial 
element of the world’s economy; with well 
over 90% of global trade travelling via the 
sea. Since vessel’s engines require fossil 
fuel to operate, the industry produces a 
great amount of greenhouse gases as well 
as non- GHG emissions. With shipping 
emissions expected to double by 2050, the 
social and environmental effects will also 
worsen. Our world is finally starting to feel 
the repercussions of these emissions, and 
regulators are ready to find a solution. 

Regulators like the International Maritime 
Organization (IMO) and the European Union 
(EU) have shed light on our environmental 

and social problems due to ship emissions. 
Thus, they have created strict rules that will 
cut emissions and increase energy efficiency. 
One of the biggest changes we will see is 
the 2020 global sulphur cap, which will the 
proportion of sulphur in marine fuel reduced 
from 3.5% to 0.5%, cutting SO2 emissions 
in the shipping industry by 85% compared 
with today’s levels. This new regulation may 
seem strict, but it is necessary to achieve 
an improvement in air quality. More strict 
rules and regulations are expected to come 
into play soon to help pave the way to a 
sustainable shipping industry. 
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WHY YOU
NEED TO ATTEND

Ask your questions and walk 
away with the knowledge, 
road map and sustainable 
transformation to a competitive 
future

All C-Level delegates are able 
to submit two questions 
at the time of registration. 
The most pertinent of these 
questions will be selected 
to be put to our dynamic 
speakers during the expert 
panel sessions
 

Finally you will network with 
industry ‘gurus’ who have 
been successful in all port 
and terminal environments. 
Find the best solutions and 
get introduced to our expert 
guest speakers and solution 
providers
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