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Welcome to the first PTI issue of 2015 – the Navis 
World Edition – the first in our 20th anniversary 
year. The whole PTI team is eager to provide 
unrivalled exposure for Navis World 2015, which 
is taking place in the iconic city of San Francisco 
from March 29 – April 1. I look forward to meeting 
the sponsors, exhibitors and speakers attending, as 
well as friends and colleagues old and new. Together 
we are at the cutting-edge of the port and terminal 
industry and it’s an exciting time for us all.  

To open this edition we have an exclusive section 
from Navis outlining what promises to be the most 
dynamic event on the industry calendar. I can only 
see Navis World building in importance over the 
next few years and growing into the seminal arena 
for the people of the port industry to network and innovate. Later in the edition, this section 
is followed with a technical paper from Oscar Pernia and Manuel Perez, Directors of Product 
Management at Navis and XVELA, respectively. Oscar and Manuel have supplied a paper 
which charts contemporary developments and new paradigms that define the industry today. 
It’s a showcase piece and one of many must-reads in this edition.  

In order to mark the occasion of our 20th anniversary, we have a host of projects, initiatives 
and special features planned throughout the year, all revolving around the theme of 20. Be 
sure to keep your eyes peeled as we venture to bring you fresh specialist insight in a unique 
format from the biggest ports, terminals and industry names. 

Our first innovation for 2015 has been bubbling away in the pipeline since last year when a new 
trend penetrated the daily atmosphere of both our online news and journal output. A tangible 
shift in the waters of the industry was then borne, and it became clear that this trend warranted 
a section dedicated to developments in the field. This trend carries the potential to completely 
reenergise our industry; in fact, it’s gone quite some way in doing so already! This trend also 
fits harmoniously alongside Mega-Ship Ready, the section we launched in our November 2014 
edition to an excellent response. The trend I’m referring to is, of course, automation. 

As you will see, the new Automation and Optimisation section is packed with contributors 
from around the world, and if we didn’t have to limit the submissions going in, we’d still be 
piling in new articles now. I’m very confident that this new section will be as well-received as 
our Mega-Ship Ready section was in our last edition. 

In the excitement of the new, we haven’t forgotten about the value of our previous 
sections, either. This edition’s Mega-Ship Ready section features an excellent article from 
Drewry’s Neil Davidson, and sees the welcome return of Andy Lane and Charles Moret of 
CTI Consultancy, as well as a special something from the Port of Hamburg. Amongst our 
variety of sections you will also find a selection of brilliant articles from the academics at 
PortEconomics, who never fail to impress and have been model partners in publishing for 
PTI since the beginning of our working relationship. 

Before I leave you to enjoy this Navis World Edition, I’d also like to welcome our new 
Editor Richard Joy into his position. He has recently assumed the role after learning the ropes 
in the world of ports and terminals and is ever-hungry to learn, develop and investigate more 
into this rapidly developing industry. 

Continued thanks are due to all of the PTI Preferred Partners for their lasting support and 
commitment to our publication, and finally, I’d like to extend a very special warm welcome 
to Konecranes and Navicom Dynamics, after both companies became Preferred Partners 
recently. Both bring great esteem and expertise to PTI. Konecranes is a world leader in 
container handling innovation, whilst Navicom Dynamics brings the latest in precision 
navigational technology with portable pilot units you can read about in this very issue. 

James AA Khan
Managing Director 

From the MD

T @PortTechnology

l http://linkd.in/porttech

jkhan@porttechnology.org
www.porttechnology.org
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The Globe Tracker® Communications Unit 
is the industry’s most advanced real-time 
tracking, monitoring and communications 
device designed specifically for our industry. 
The strategic footprint, profile, battery lifespan, 
and embedded components provide the right 
combination of flexibility and sophistication.

The Globe Tracker® eSeal works as a peripheral 
to the GT Communications Unit. The GT eSeal is 
designed to be inserted into the lock loops of a 
container or truck trailer door, have its locking 
cap attached and then continuously report its 

real-time status to its associated GT Commu-
nications Unit as it moves through the supply 
chain. The GT Communications Unit reports this 
status to its owner. The GT eSeal is the “heart” of 
Globe Tracker’s Green Lane initiative.  

The Globe Tracker® Yard & Terminal Infra-
structure Network, I-Network, enhances 
yard and terminal operational efficiency 
and provides a communications link with 
customers to facilitate value-added ser-
vices while enhancing throughput.

The Globe Tracker® 
Yard & Terminal 
Infrastructure Network

The Globe Tracker® 
Communications Unit 

The Globe Tracker® eSeal

Modest, yet mighty, Globe Tracker® International offers Technology You Just Use 

Reliable, durable, easy to deploy, technology for asset and cargo visibility 
anywhere in the world at any time of the day. All information is secure and 
accessible to industry stakeholders in the GT Smart Autonomous Asset 
Network and GT Trade Data Exchange Network Cloud Services.  Whether 
you need to monitor and maintain cargo temperature or know when a 
container arrives at its final destination, Globe Tracker® International 
offers the intermodal industry technology you just use.

Real time wireless 
monitoring and control 
of intermodal assets over 
land, rail, and sea

For more information please visit us at www.globetracker.com

gt_ad_A3_may_2014.indd   2-3 16/05/14   08:30
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www.POLB.com

We are committed to speeding your cargo efficiently and 
affordably through the Port of Long Beach en route to its 
global destination. 

Frequent vessel calls including today’s biggest ships. 
The best on-dock productivity in North America. Coast-
to-coast rail connections. Huge nearby distribution and 
warehousing capacity. Foreign Trade Zone 50. $4 billion 
in infrastructure improvements. A commitment to green 
and sustainable operations. And great weather.

The Port of Long Beach has it all.

To learn more, please visit polb.com/trade.

Your Intermodal Cargo.
Our unparalleled 
productivity.

Better Together.
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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

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, stimulating 
technological advancement and improving professional 
practice. 
www.coprinstitute.org

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

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

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

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

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.

PARTNERS IN PUBLISHING

Our Partners in Publishing

International Association
of Ports and Harbors
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The days of green initiatives in industry 
being viewed as onerous necessities 
enforced by superficial government 
policies are gone. As ports across the 
world countenance increasing pressure 
to proverbially 'clean up their act', several 
novel projects are coming into action as 
port authorities and operators realise that, 
far from truncating smooth operations 
and profitability, green initiatives are 
becoming the most creative, lucrative and 
harmonising policies a port can employ. 
Not only do green initiatives in ports 
provide much-welcome positive exposure 
for the port industry at large, but they also 
help in sanitising the global supply chain 
in our collective mission to create a more 
sustainable and productive future. 

A prime example of the centrality of 
green initiatives in the contemporary 
port is evident in the current projects in 

Singapore, where Jurong Port will soon 
have the largest port-based solar panel 
facility in the world. 

Singapore, famous for being the 
second-busiest port on earth, having only 
recently been supplanted as number one 
by Shanghai, is clearly eager to solidify a 
reputation that includes environmental 
awareness amongst i ts  renown for 
industry, innovation and trade. 

The solar panel will encompass over 
a staggering 95,000 square metres of 
warehouse roof space. That is equivalent 
to around 13 football fields. Furthermore, 
the ‘solar system’ is expected to generate 
about 10 megawatts of electricity at peak 
capacity, with the electricity generated being 
used primarily by Jurong Port and any 
excess electricity being rechanneled into the 
Singapore power grid for other users.

The installation is estimated to come 

to a cost of around US$30 million, a 
significant figure undoubtedly, although 
when one considers the estimated 40,000 
vessel calls Jurong oversees annually, it is a 
figure well within budget that comes with 
several important and long-lasting benefits.

In an expression of inter-industrial 
collaboration, Jurong have partnered 
with Sunseap, the largest provider of 
solar leasing in Singapore and its partner 
SolarPV Exchange which is to install the 
panel. Managing Director of Sunseap, 
Frank Phuan, has outlined his vision 
for this model becoming the blueprint 
for port facilities worldwide to emulate. 
The installation of the panel is expected 
to commence in February 2015 and be 
completed in December.

However, Jurong’s green aims are 
much more holistic than solar panels 
alone; the recent announcement that it 

Singapore goes green  
Richard Joy, Editor,  
Port Technology International, London, United Kingdom

14   Edit ion 65: Februar y 2015 www.por ttechnolog y.org

NEWS ANALYSIS



Symeo at
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San Francisco
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Precision with Radar and GNSS
An accurate and reliable positioning of Container Handling Equipment is the foundation of 

efficient processes and operational safety at containerterminals. More than 700 cranes and 

vehicles in terminals worldwide are using Symeo´s maintenance-free positioning solutions to 

optimize key operational and safety processes. We offer sensors and solutions for:

Position Detection

Distance Measurement

Collision Avoidance

Telemetry/ 
Data Transmission



will also soon be the proprietor 
of the first 'Green Berths' in 
the world is further evidence 
o f  th e  c om m i tmen t  t o  an 
environmentally friendly future. 
Jurong Port has already received 
a Green Mark Award (Gold) 
f rom  S i n g a p o re ’s  B u i l d i n g 
and Construct ion Author ity 
(BCA) for two of its berths, 
which recognises the berths ’ 
green construction methods and 
environmental  susta inabi l i t y 
features.

The berths, originally built 
in the 1960s, have a total area 
of 2.4 hectares and a draft of 10 
metres, although the upgrades, to 
be completed in 2016, involve the 
deepening of the berths to a 13.8 
metre draft and increasing the 
storage area by almost 30% to 3.1 
hectares.

Sustainable methods are central 
in the construction of the berths; 
concrete from existing berths and 
yards is being cut up, crushed and 
recycled for use in the upgrading, 
and pre-cast beams and slabs are 
being used to obviate the need for 
substantial formworks. 

The berths have also been 
certified by Singapore’s Public 
Util it ies Board as an Active 
Beauti ful  and Clean (ABC) 
Waters Project. The ABC features 
for the project include 100% 
irrigation of the local landscape, 
using rainwater collected at the 
site, and slow discharge of water 
into main drains to prevent any 
potential flooding.

Further green features include 
several solar panels located on 
the roof of the berth substations, 
and trees being transplanted to 
other locations to both conserve 
greenery and to embellish the 
landscaping of the area. An air 
quality monitor wil l  also be 
installed to facilitate ongoing 
pollution management. 

As Jurong port moves into a 
green future, it will be exciting to 
see which big name in the port 
industry devises a new scheme 
which could become the definitive 
model for healthy port operations 
in the coming years, and how that 
will influence the port industry’s 
reputation for environmental 
innovation. 

TBA’s Saanen for Engineer of  
the Year? 
Long-time contr ibutor  to P TI and 
Founder/Managing Director of TBA 
Netherlands Dr Yvo Saanen has been 
shortlisted for the Dutch ‘Prince Friso 
Engineering Award’ (Engineer of the 
Year) prize. Saanen was selected for 
changing the world standard in port 
design; his influence on the optimisation 
of ports and terminals worldwide now 
reach ing  a  huge  magni tude. Most 
recently, Saanen has been working on 
projects at the cutting-edge Maasvlakte 
II in Rotterdam. The title is awarded 
by the Royal Institute of Engineers 
and all at PTI would like to send our 
congratulations for the nomination to 
Yvo. We’ll be hoping he can scoop a well-
deserved first prize. 

CMA CGM and Hamburg  
Süd unite
French liner CMA CGM Group and 
the German-owned Hamburg Süd have 
announced that they have reached an 
agreement to further enhance their existing 
cooperation. In addition to the already 
existing joint services between Northern 
Europe and both the east and west coasts 
of South America, various new initiatives 
are in the final stages of preparation in lanes 
between Asia, the Caribbean, the US and 
Europe. The enhanced cooperation allows 
both lines to provide the market with 
higher cost efficiency and explore further 
cooperative opportunities.

Maersk in billion dollar  
mega-ship deal
Maersk Line is allegedly in discussions 
with Asian shipbuilders to order up to 10 
container mega-ships that are worth a 
total of around US$1.5 billion, according 
to the Wall Street Journal. Reportedly, the 
ships under discussion will have a capacity 
of around 20,000 containers each, making 
them the biggest containerships in history. 
Maersk Line Chief Executive Soren Skou 
has already predicted that demand for 
shipping will grow by 4% - 5% over the next 
few years, meaning that slot costs will lessen 
should ships be at full capacity.

London Gateway distribution 
ceremony
In a bid to mark the start of construction 
on a 316,000sqft distribution facility, DP 
World London Gateway held a ceremony 
at its logistics park. The building is being 
developed speculatively as a joint venture 
between DP World and Prologis, the global 
leader in industrial real estate. The new 
distribution centre will be located next to DP 
World London Gateway Port and will benefit 
from tri-modal infrastructure via sea, rail and 
road. The unit is scheduled to be ready for 
occupation by the third quarter of 2015.

Rotterdam and China  
strengthen ties
Rotterdam has become the first European 
port to handle more than 3 million TEU 
going to or coming from China. The Port 
of Hamburg previously took the lead with 
Chinese container handling at 2.6 million 
TEU, against Rotterdam’s 2.2 million. 
Since then, Rotterdam has become the 
main European port for Chinese container 
trade. The Chinese share of Rotterdam’s 
throughput is likely to increase again in 2015, 
with container services currently at 18 per 
week between Rotterdam and China’s ports.

US ports to reopen after shutdown
US West Coast ports have reopened after 
a recent weekend shutdown. All 29 US 
West Coast ports were closed as a result of 
a labour dispute between the International 
Longshore Workers Union and employers. 
Such events are said to have cost the US 
national economy around US$1bn a day 
in lost revenue – the worst hit since 2002, 
when a full US West Coast port shutdown 
cost the US economy around $20bn. It is 
still unclear as to how much revenue was 
lost in the most recent shutdown.

In Brief

For the latest news, 
and to register for 
our free daily news 
email service, visit 

www.porttechnology.org

News, Headlines &amp; Insights for the global P...
http://www.porttechnology.org/

http://kaywa.me/ede0T

Download the Kaywa QR Code Reader (App Store &Android Market) and scan your code!
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Over the past 19 years, Navis has 
welcomed its customers and industry 
partners to San Francisco for its biennial 
Navis World conference. Since its launch 
in 1996, Navis World has become a 
preeminent event for container terminal 
operators, executives and other industry 
leaders, serving as an important channel 
for the community to gather, network, 
share ideas, demonstrate successes 
and gain the critical insights needed to 
advance operations.

This year, Navis World celebrates its 
tenth anniversary, bringing together more 
than 300 delegates from around the world 
to connect, collaborate and innovate with 
the future of marine container shipping in 
mind.

In honour of the milestone anniversary, 
we ref lect  back on the very f i rst 
conference, review how the terminal 
operating system (TOS) has evolved over 
time, and highlight what’s in store for 
this year’s highly anticipated Navis World 
2015; taking place March 29 – April 1.

The beginning
In May of 1996, sixty delegates from 
seventeen countries traveled to San 
Francisco to participate in the first Navis 
Worldwide Client Conference which 
focused on ‘Uniting People, Technology 
& Ideas’. During the three-day event, 

Navis employees, clients and industry 
experts came together for the first time 
to learn about the latest technology 
developments, gain valuable insight from 
client presentations, participate in product 
forums, consultations and demos, and 
strengthen relationships with industry 
peers. 

Navis founder Jon Shields addressed 
attendees and shared his vision for 
the future, emphasising the need for 
collaboration with customers in order to 
move the industry forward: “We realise 
that we are only one essential part of 
a complete information solution. Our 
strategy is to develop business partners 
that are the best in their respective fields. 
Our goal is to create seamless information 
systems that help you input, access, 
exchange and utilise information to help 
you better manage your business.”  

Shields’ comments are still applicable 
today and set the stage for what would 
become many more successful and 
valuable Navis World conferences for 
Navis, its customers and the container 
terminal industry at large.

The changing world
In the last nineteen years, global trade 
and more broadly, the world, has 
transformed in ways that no one could 
have anticipated. The last two decades 

in shipping have resulted in the operation 
of mega container ships, advancements 
towards carrier alliances, and increased 
industry pressure to move cargo faster 
and more cost-effectively than ever before. 
This has helped to accelerate technology 
adoption, enabling terminals to gain new 
efficiencies, optimise, and in some cases, 
automate key operational processes. 

With that, there have also been significant 
macro-level influences that have facilitated 
change. First and foremost is the internet 
which has revolutionised the way that 
people communicate, consume information 
and conduct business. Mobile devices, 
in particular phones and tablets, have 
evolved from a ‘nice to have’ gadget to 
an essential technology for both personal 
and professional use. Lastly, the rise of 
social media has afforded businesses, 
their customers and the public at large a 
microphone to voice real-time updates, 
perspectives (positive and negative) and 
information – something that was relegated 
to customer call centres and physical 
mailboxes just two short decades ago.

All of these factors and more have 
converged to influence the evolution, 
direction and delivery of subsequent 
Navis World events. From the Navis World 
2000 theme of “Welcome to the Future,” 
to 2008’s “Celebrating 20 Years of Navis 
Innovation,” Navis World continues to 

Navis World celebrates 
10th anniversary

Over the years, Navis World themes have focused on customer success, partnership 
and innovation.
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move the needle for industry collaboration 
and innovation – just as Shields originally 
intended. 

Collaboration Today - 
Innovation Tomorrow
When the tenth Navis World commences 
on March 29, 2015, the conference will be 
a stark contrast for those that participated 
in 1996. 

From a sheer people-perspective, the 
conference has grown exponentially. 
In 2015, Navis will welcome more than 
300 customers, partners and industry 
experts to the Intercontinental Hotel in San 
Francisco, California. While many of the 
foundational tenants of the conference 
remain—general sessions, case studies, 

exper t  p resenta t ions ,  techno logy 
education, workshops and abundant 
networking opportunities—attendees 
will experience Navis technology and 
industry innovation first-hand. Everything 
from groundbreaking communication 
platforms to technology transformations 
and best practices for optimising terminal 
operations will arm attendees for what’s 
next in the industry. 

Navis World promises to provide 
more high-quality content, insights and 
networking opportunities than ever before. 
The theme of ‘Connect. Collaborate. 
Innovate.’ will be woven into the fabric of 
everything offered at the event; sessions, 
demos, technology exhibit ions and 
networking activities. 

With more than fifty sessions to choose 
from in five different tracks, Navis World 
2015 offers something for everyone—
from the N4/SPARCS user to a terminal’s 
executive leadership. Depending on areas 
of interest or expertise, attendees are 
able to follow one track for the duration 
of the conference, or can choose to move 
between sessions to learn about a variety 
of different topics. 

Navis World 2015 will focus content on 
the following tracks:

1. The Move to N4: These sessions 
wil l give terminal TOS and IT 

experts critical information about 
N4 TOS implementat ion and 
functionality, and wil l  provide 
best practices on how to get the 
most from N4 before, during and 
after the go-live. Customers will 
also share best-practices on 
utilising different aspects of N4 
including case studies on N4 
implementations, utilising Business 
Inte l l igence tools,  and what 
terminals are doing to get the most 
from their N4 system

2. Optimizat ion and Terminal 
Productivity: Terminal operations 
managers participating in this 
track will learn what they need 
to do to better optimise the 
movement of containers through 
their terminals. Sessions will focus 
on the technologies that can help 
optimise and improve operations. 
Navis terminal customers will also 
share their stories alongside Navis 
optimisation experts and technical 
partners

3. Maximize Performance with 
Terminal Automation: In this 
track, terminal executives and 
operations managers will learn 
about the current  t rends in 
automation and how the latest 

Over the years, Navis World themes have focused on customer success, partnership and innovation.
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automated solutions can and are 
helping to optimise container 
handling performance

4. Supply Chain Performance 
and Terminal Efficiency: Senior 
t e rm ina l  and  supp l y  cha in 
executives will get leading insights 
on international trade trends, 
container shipping statistics, port 
development, transport logistics 
and their impact on container 
terminal operations

5. Carrier-Terminal Collaboration 
f o r  I m p r o v e d  S t o w a g e 
Efficiency: A new focus for Navis 
World; attendees will be introduced 
to the XVELA solution. Sessions 
wi l l  explore the re lat ionship 
between carriers and terminals 
and the need for  improved 
collaboration and communication 
to drive critical improvements. As 
ships get larger and rapid vessel 
turn-times become a more critical 

part of daily operations, sessions in 
this track will look at how carriers 
and terminals can work together 
to improve the efficiency of vessel 
planning and the execution of 
vessel and terminal stowage 
activities

New at Navis World 2015
Navis World 2015 offers new elements to 
make the conference more educational 
and interactive: 

20   Edit ion 65: Februar y 2015 www.por ttechnolog y.org



• In the Navis World Technology 
Exh ib i t i on ,  a t t endees  w i l l 
participate in a range of l ive 
demo and Q&A stations in which 
Navis product experts will offer 
personal ised assistance with 
different aspects of the N4 TOS. 
The exhibition will also enable 
one-on-one interaction with Navis 
partners and sponsors, providing 
a full-view into the technology 
solutions that can help to improve 

terminal operations
• Navis World attendees will also 

notice a bigger shift towards the 
use of mobile and social elements 
throughout the event. The Navis 
World Mobile App will enable 
attendees to manage their own 
schedules, communicate with 
colleagues and arrange meetings 
with Navis and event sponsors

• Navis wil l unveil details of its 
Navis Collaboration Center, a 
supercharged, groundbreaking 
online platform for Navis customers 
to seek product support from 
the  Nav i s  Commun i t y  and 
Navis product experts, as well 
as to collaborate with industry 
colleagues and find solutions to the 
industry’s biggest challenges  

• In addition, attendees can look 
forward to participating in the 
interactive Navis World Trivial 
Pursuit mobile game. Players can 
test their knowledge of the industry 
for a chance to win prizes. If that’s 
not enough, participants will also 
be invited to follow along and 
weigh in on conference highlights 
in event-themed blog posts and 
via the Navis Twitter feed (@
NavisCargo),  the conference 
hashtag being ‘#NavisWorld2015’.  

Navis Inspire Awards

Navis World 2015 will shine an even 
brighter l ight on its customers with 
the first-ever Navis Inspire Awards, 
s p o n s o re d  b y  P o r t  Te c h n o l o g y 
International. This important initiative will 
recognise excellence in container terminal 
operations and celebrate Navis customers 
who are leading the industry in innovation, 
optimisation and delivering value to 
customers.

“Our intention is to recognise the strides 
and successes our customers are making 
to leverage the terminal operating system 
and integrated technologies to help 
optimise productivity and enable further 
enhancement of service delivery to their 
customers,” said Andy Barrons, Senior 
Vice President and Chief Marketing Officer 
at Navis.

Navis customers are able to submit 

Over the years, Navis World themes have focused on customer success, partnership and innovation.
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nominations in four categories: 
• Terminal Operations Improvement
• Innovation 
• Customer Impact 
• Community Impact

Once nominations are received, the 
judging process will be based on a 
combination of peer voting on the Navis 
Online Community and a final selection 
by a joint panel of Navis and Port 
Technology International executives. 
The award winners will be celebrated 
during a special luncheon on the first full 
day of the conference and then promoted 
through features in the Port Technology 
International journal. 

For more information on nominees and 
to participate in voting, visit the Navis 
Online Community at http://community.
navis.com, and for more information on the 
awards, visit http://navisworld.navis.com

The Navis TOS
The past twenty-five years have been 
a time of unprecedented growth in the 
scope and scale of the maritime container 
business. Annual  g lobal  container 
throughput has skyrocketed, from less 
than 76 million TEU at the end of the 
1980s to more than 524 million TEU in 
2008. In order to meet the new capacity 
demands, computer ised conta iner 
handling systems became essential. It 
was from this need that Navis was born; 
a company that continues to lead the 
way in the evolution and innovation of the 
terminal operating system (TOS). 

A TOS biography
It began in the late 1980s when Navis 
unveiled the industry’s first TOS — the 
Navis Synchronous Planning and Real-time 
Control System, aptly named ‘SPARCS’. In 
an era when mainframes and monochrome 
still dominated the business computing 

world, and when most container ship 
stowage and yard planning was done with 
paper and coloured pencils, Navis SPARCS 
was unlike anything the industry had seen 
before. 

In June 1990, the Stevedoring Services 
of America (SSA) terminal in Seattle, 
Washington became the first in the world 
to go-live with SPARCS, and shortly after, 
Argentine operator Exolgan was the first 
to implement EXPRESS, Navis’ solution 
for back-office management of bookings, 
inventory, bill ing and electronic data 
interchange.

From 1990-1999, Navis SPARCS 
was set to notch up 100 installations 
worldwide, with many terminals reporting 
transformative benefits such as greater 
productivity of planning personnel and 
more efficient use of terminal space and 
equipment.

During this time, container traffic growth 
was also accompanied by an exponential 
increase in complexity, taking planning to 
a new level and prompting a significant 
change in market demands. Terminal 
operators and systems once expected 
to cope with fifty moves an hour were 
challenged to double or triple these 
volumes (and more) on larger container 
yards. Operators had to negotiate with 
many tens of thousands of container 
stacking positions, serve more shipping 
routes with growing vessel sizes, and 
contend with many more pieces of 
handling and transport equipment to 
allocate at gate, yard and quayside. Still, 
Navis continued to invest in the TOS to 
meet ever-evolving market need.

The birth of N4
Combining all the features of the previous 
SPARCS and EXPRESS systems in a 
single integrated product, the Navis 
SPARCS N4 TOS was launched in 2006. 

New Zealand’s Lytte l ton Port of 
Christchurch (LPC) was the first in the 

world to go live with N4 in April 2006, 
selecting the new N4 TOS for its ability 
to provide integrated real-time gate, yard, 
ship planning and equipment control. 
The TOS would later go on to help LPC 
grow its business from 180,000 TEU to 
240,000 TEU without the need to increase 
the terminal footprint and to increase 
container throughput per hectare/head 
while enabling higher ship productivity and 
reducing gate/truck exchange time from 
20 to 12 minutes. 

By  the  end  o f  2009,  N4 was 
implemented at more than 20 terminals 
worldwide—mainly with smaller operators 
and at greenfield projects. Fast-forward 
five short years later and demand for 
the TOS skyrocketed. In November 
2014, Navis announced that more than 
100 terminals around the world use 
N4 to optimise operations, gain critical 
efficiencies and reduce costs. By the end 
of 2014, 163 terminals have committed to 
or are using N4 to manage their terminal 
operations.

With global container trade volumes 
expected to grow by four to six percent 
in 2015, the investment in modern TOS 
solutions is essential and Navis remains 
the trusted partner for terminals on this 
critical journey. 

Change is coming
Currently, industry pressures—such 
as the introduction of mega vessels, 
changing global economic conditions, 
the attempted formation of carr ier 
alliances and even consumer demand—
have resulted in the need to move 
cargo at unprecedented speeds. While 
container terminals have been able to 
achieve some new efficiencies through 
innovative uses of technology, people 
and processes, further improvements 
on productiv i ty—part icular ly vessel 
s t o w a g e  a n d  p l a n n i n g — r e m a i n 
stalled. Siloed systems, inefficient data 
exchanges, limited visibility and a lack 
of communication between carriers 
and terminal operators are a significant 
reason why.

A TOS biography The birth of N4 Change is coming
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To help address these challenges, 
Navis is introducing XVELA and will offer 
Navis World attendees a first look to learn 
more about this new solution.

Launched in late 2014, XVELA is a 
cloud-based vessel stowage platform 
des igned to  e l im inate  t rad i t iona l 
communication barriers between carriers 
and container terminals, enhancing 
collaboration and vastly improving the 
planning and execution of critical vessel 
stowage operations. With its roots in 
PowerStow, the widely-adopted Navis 
container stowage coordination solution 
for global carriers, the XVELA cloud-based 
collaboration platform offers proprietary 
applications, tools and analytics that 
enable terminals and carriers to share data 
in real-time to gain critical efficiencies, 
reduce waste and increase productivity 
and revenue. 

Navis World participants will have 
the opportunity to meet with XVELA 

leadership—including Vice President 
and Chief Customer Officer Chris Mazza, 
Product Director Manuel Perez and Chief 
Technical Officer Robert Inchausti–to 
discuss features and benefits, future 
product rollout, services and support, and 
more throughout the conference. 

For more information on XVELA, visit 
www.xvela.com

Industry experts share vision 
Navis has a track record of attracting 
some of the brightest minds in the 
container terminal industry as speakers 
for its biennial Navis World conference. 
From research to technology fields, and 
from all corners of the globe, Navis World 
industry guest speakers always deliver 
valuable insights needed to overcome 
challenges, implement best practices.

Some of the industry speakers that 

Navis is proud to have at Navis World 
2015 include:

Ronald Dean Widdows
4 0 - y e a r  c a re e r  h a s 
been pr imar i ly  in the 
container-shipping sector 
w i t h  respons ib i l i t i e s 
t ha t  i nc l ude :  g l oba l 

container shipping, end-to-end supply 
chain management, marine terminal 
operations, international and domestic 
intermodal rail operations, and alliance/
consortium agreement management. 
In the opening day general session, 
Ron wi l l  present a piece ent i t led: 
“The New Reality: Now and Into the 
Future,” which covers key trends in 
terminal productivity and efficiency, the 
importance of collaboration between 
terminals and shipping l ines,  and 
an overview on some of the biggest 
challenges the terminals face today. 
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George A. Kohlrieser is 
a n  i n t e r n a t i o n a l l y 
recognised expert on 
l e a d e r s h i p ,  a  w e l l -
r e s p e c t e d  h o s t a g e 
negotiator, and author of 

two award-winning books, “Hostage at 
the Table” and “Care to Dare.” 
George’s Day 2 keynote sess ion: 
“Leading from the Edge: How to 
Get the Best Out of Yourself and 
Others,” will address critical strategies 
that leaders in the high-stakes world of 
ocean shipping need to employ to ensure 
success for themselves, their teams 
and organisations at large. A follow 
up workshop for terminal executives 
will address how to tackle leadership 
challenges in terminal operations.

Tina Qianwen Liu, a 
Senior Consultant, Tina 
Q i a n w e n  L i u  l e a d s 
D r e w r y ’ s  C h i n a 
operations. She joined 
Drewry  in  2010 and 

focused pr imari ly on var ious port/
shipping market appraisals, due diligence 
and company strategy development. 
T ina’s Navis World 2015 session is 
entitled: “Industry Trends: Challenges 
and Opportunities”

Lars Jensen, CEO of 
Cyberkeel, is recognised 
as a global expert in 
c o n t a i n e r  s h i p p i n g 
markets.  Jensen has 
experience at Maersk 

Line, where he was responsible for global 
intel l igence and analysis as well as 
e-Commerce. Jensen has extensive 
experience in bringing knowledge and 
new processes into companies in the 
maritime industry, with an emphasis on 
practical solutions rooted in everyday 
business needs. Lars wil l present a 
session entitled: “Maritime Cyber Risks: 
How to Mitigate Risks”

Paul Avery is Editorial 
Director at WorldCargo 
News, a leading journal 
for the port and cargo 
handling industry. Paul 
h a s  b e e n  w i t h 

WorldCargo News since 2001 in the roles 

of Correspondent, Associate Editor and, 
from mid-2014, Editorial Director. He has 
been in the industry since 1999, having 
previously been Assistant Editor of Cargo 
Systems. Paul has a BA (Hons) in History 
from Victoria University of Wellington, 
New Zealand.  Paul will present a session 
o n  “ T h e  A u t o m a t e d  Te r m i n a l 
Equipment Market Today”

Customers lead the way 
One of the most exciting things about 
Navis World is hearing first-hand from 
customers about thei r  successes, 
challenges and opportunit ies in the 
ma rke t .  Wha t ’s  more ,  cus tomer 
sessions are often the more interactive 
and collaborative presentations at the 
conference, as attendees are eager to 
hold discussions, ask questions and gain 
insights into the best practices they can 
implement in their own facilities.

Some of the customer speakers will 
include:

Richard Ceci, Global 
Container Terminals
R icha rd  Cec i  j o i ned 
G l o b a l  C o n t a i n e r 
Terminals in August 2010 
as VP of  Informat ion 

Technology and subsequently assumed 
the additional responsibilities of Project 
Manager for the Global Expansion Project 
(GEP). GEP was successfully launched 
in June 2014, and represents a major 
capacity increase for the GCT Bayonne 
facility. This expansion includes advanced 
technology focused on improving both 
safety and productivity at the terminal.
R ich’s  sess ion “Adding a Semi-
Automated RMG to an Operating RTG 
Facility” will be featured in Track 2: 
Optimization and Terminal Productivity.

Mike Westmoreland, 
PD Ports 
Mike  Wes tmore l and , 
i s  Bus iness  Process 
Director for PD Ports, 
and has been employed 

within the port industry for more than 
forty years. Uniquely, he has worked 
solely for one company throughout his 

career—PD Ports, formerly the Tees 
and Hartlepool Port Authority. During 
his tenure, Westmoreland has gained 
considerable knowledge and experience 
in all areas of the port’s business. He has 
held a variety of different positions within 
the business, covering river operations, 
port operations, business analysis, 
IT, project management and business 
process. Mike’s session “N4 in a Multi-
disciplined Operation” will be featured 
in Track 1: The Move to N4.

Ognjen Ruzic is working 
a s  a n  O p e r a t i o n s 
Manager at the Adriatic 
Gate Container Terminal 
( s u b s i d i a r y  o f 
International Container 

Terminal Services) located in the city of 
Rijeka, Croatia. In this position he took a 
role in operations efficiency improvement 
and change management which was 
c r i t i c a l l y  c o n t r i b u t e d  b y  t h e 
implementation of the NAVIS Sparcs N4 
TOS, as wel l  as other operat ional 
implementations Manager of a shipping 
line enables him to give client perspective 
insight during process customisation and 
implementation, along with terminal 
operations perspective. Ognjen wil l 
present a joint-session within Track 1 on 
the latest in Navis Business Intelligence 
Tools.

Michael Yip
Michael heads the IT 
func t ion  fo r  Moder n 
Te r m i n a l s  L i m i t e d 
(MTL), which operates 
container terminals at 

Kwai Tsing Container Port, Hong Kong, 
and has a majority shareholding in Da 
Chan Bay Terminal One in the Pearl 
River Delta and Taicang International 
Gateway in the Yangtze River Delta in 
China.  He is responsible for formulating 
the group IT strategy, as well leading 
an IT transformation initiative. He is 
also part of the Company Strategy 
Board, responsible for formulating and 
driving corporate business plans and 
strategies. At Navis World, Michael will be 
presenting a session on Navigating a N4 
Implementation - Setting your Project up 
for Success.

Over the years, Navis World themes have focused on customer success, partnership and innovation.
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A special thank you
The success of Navis World not only depends on our attendees and programming, but the generous support of our partners and 
sponsors. Without you, none of the past, current or future Navis Worlds would be possible.

Exhibition Sponsors
Navis would also like to thank its exhibition and other event sponsors for their support and participation at Navis World 2015. Attendees 
can collaborate with all exhibitors and key sponsors in the Navis World Technology Exhibition.

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

Marquee Sponsor
Navis extends a special thank 
you to Navis World 2015 
Marquee sponsor Kalmar, the 
industry forerunner in terminal 
automation and in energy-
efficient container handling.

Platinum Sponsor
Thank you to Navis World 2015 
Platinum sponsor ABB and APS 
Technology Group who provide 
automation solutions facilitating the 
movement of containers from ship 
to gate.

Gold Sponsors
Thank you to Navis World Gold 
sponsors, TBA, a provider of 
consultancy and simulation 
software, and ZPMC, a heavy-
duty equipment manufacturer. 

Silver Sponsors
Bromma, the industry’s 
most experienced spreader 
manufacturer, and WiPro, 
a leading Information 
Technology, Consulting and 
Business Process Services 
company.

Other Sponsors

Media & Industry Sponsors
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Guarantee your presence and allow our audience to source you as their next client today!
For more information, contact PTI on +44 (0)20 7871 0123 or email info@porttechnology.org

ARE
YOU
MEGA-SHIP
READY?
PORT-
DIRECTORY.COMw

ith

Edith Maersk dwarfs 
some of the world's 
tallest landmarks

Eiffel Tower 987ft Edith Maersk - 1,302ft Statue of Liberty 305ft

years

The key concerns for shipping lines are whether your terminal can handle the 
sheer volume of containers that they bring to the quayside and how fast your 
terminal can get a ship turned around. There is ample choice in the market 
place, so how do you steal a march on your competition? The common 
denominator has to be the development of terminal infrastructure: dedication 
to this proves that your latest technologies and strategic operations are at the 
cutting-edge of optimising terminal processes and increasing productivity. PTI 
has created a platform that bridges the gap between key shipping executives 
and port and terminal operators, so no information is lost at sea.

Now the only question to ask is: What can your port do about this?
Answer: Utilise the PTI Port Directory & Technical Papers

This offers:
 ❚   Unrivalled global exposure to industry executives for your port or 

terminal
 ❚ Unlimited content on your listing for one whole year
 ❚ Unique company information through dynamic multimedia outlets
 ❚  Case studies, white papers and specialist features for facilities and 

practices across the port and terminal arena
 ❚  The opportunity to contribute to the journal, which allows you to 

record a piece of history and gain industry notoriety in print and online
 ❚  Carefully archived online content that is distributed through various 

expanding channels
 ❚  Content that is search engine optimised by our in-house experts to 

ensure maximum online exposure



Global Issues

“There is a dichotomy between the actors who benefit from economies of 
scale and those that assume some of the negative impacts.”

‘Not your grandma’s shipping market: new global principles for shipping and ports’, page 30



Grandma’s shipping market
Maritime shipping and port operations 
are both facing economic and commercial 
changes in the post-recession era. 
From strategic changes in trade flows 
to the operational fickleness of supply 
chains, maritime shipping has shown a 
propensity to adapt by capturing new 
commercial opportunities. In the previous 
environment in which international 
trade was continuously growing in terms 
of volumes and distances travelled, and 
where additional capacity was constantly 
required, the principles followed by the 
industry (grandma’s shipping market) 
were relatively straightforward: ships and 
terminals needed to be built to increase 
capacity and expand economies of scale. 
Embracing this trend, shipping companies, 
terminal operators and even the financial 
sector (such as sovereign wealth funds) 
expanded their existing portfolios through 
investments, mergers, acquisitions, joint 
ventures and alliances. Maritime shipping 
networks were organised to maximise the 
usage of ship and port assets in view of the 
global distribution of demand. There was 
also ample capital provided by financial 
institutions to fund the expansion of an 
industry content in capturing the low 
hanging fruits of ongoing globalisation.

Questioning grandma’s sanity
Since the financial crisis of 2008-09, 
the port and shipping environment has 
substantially changed, often to the dismay 
of the industry. Overall positive long term 
growth prospects have been replaced by 
uncertainty and even rationalisation in 
some markets. Conditions that propelled 
the growth of the industry are shifting and 
the foundations of its development may 
not be the same. Adding further capacity 
and promoting economies of scale were 

logical strategies in a growing market, but 
this has led to limited options for pricing 
power. For instance, for the last 10 years 
container shipping rates have declined by 
about 1.2% annually. There is something 
of a vicious cycle at play here. The decline 
of shipping rates further induces the 
application of economies of scale, which 
adds capacity that tends to depress rates.

Pushing for economies of scale has 
also led to unintended consequences that 
can be labelled as ‘disadvantages of scale’. 
While larger ships help maritime shipping 
companies improve their operational costs, 
the externalities of such ships are mostly 
assumed by ports and inland distribution 
as well as the performance of the supply 
chains they service. Thus, there is a 
dichotomy between the actors who benefit 
from economies of scale and those that 
assume some of the negative impacts. 
Furthermore, the financialisation of the 
industry is shifting strategies and priorities 
since shipping and port assets are viewed 
as elements of investment portfolios. Long 
term strategic investments can be skewed 
by short or medium term time horizons of 
financial returns. All of the above collate to 
raise the question: to what extent are the 
core principles of global maritime shipping 
being challenged, and to what extent are 
new principles emerging?

The core principles of maritime 
shipping
It is worth reminiscing on the core 
pr inciples that dr ive the industr y. 
First and foremost, maritime shipping 
is a derived demand implying that 
operations and growth prospects are 
tied to larger macroeconomic factors. 
This big picture is often lost, or worse, 
taken for granted because the industry 
assumes that what happened in the last 

20 years can be extrapolated into the 
foreseeable future. Secondly, maritime 
transportation systematical ly seeks 
massification (economies of scale) but is 
constrained by atomisation. In the end, 
each single container reaches a separate 
destination either in terms of geography 
(location) or time (delivery sequence). 
Thirdly, competition (or complementarity) 
takes place on both the foreland and the 
hinterland since they are inseparable 
elements of maritime transport chains. 
Thus, port performance is jointly a matter 
of terminal efficiency and hinterland 
access. Finally, a port can be a central 
or intermediate element of a shipping 
network. It is central when it is an origin 
or a destination for maritime traffic, and it 
is intermediate when used as a connector 
within maritime shipping networks.

Derived demand: a divergence
Containerisation, like any innovation, 
is subject to a diffusion cycle which 
eventually reaches a phase of maturity 
when the bulk of the commercial 
opportunities have been captured. The 
substantial growth in international trade 
supported by outsourcing and offshoring 
has generated a lot of derived demand 
for maritime transport (Figure 1). Yet, 
since the financial crisis of 2008-09, the 
demand for containerised cargo has been 
diverging. While there has been little, 
if any, growth in advanced economies 
(particularly Europe and North America), 
developing economies have resumed 
with a more consistent growth since the 
financial crisis. Yet, traffic expectations 
are much less than those assumed before 
the financial crisis; actual 2012 figures 
are about 25% below most pre-financial 
crisis expectations. Furthermore, lesser 
levels of association between the growth 
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of trade and the growth of container 
traffic have been observed in recent years. 
‘Peak containerisation’ remains a distinct 
possibility.

The disadvantages of scale
Economies of  scale are a double-
edged sword since they can involve an 
internalisation of the benefits and an 
externalisation of the costs. For instance, 
larger containerships imply port of call 
limitations as the larger the ships, the 
fewer the ports able to accommodate 
them from a physical (draft or equipment 
l im i t a t i on s )  o r  commerc i a l  (no t 
enough cargo generation per port call) 
perspective. This puts pressure on ports to 
upgrade and expand their infrastructure, 
a cost commonly assumed by the public 
sector (port authorities) being pressured 
to improve infrastructure in order to 
‘serve national commercial interests’. 
Such improvements do not necessarily 
transcribe into significant additional 
traffic.

Larger ships are also contingent upon 
service changes with higher volumes per 
port call and the lower frequency of these 
calls. For the same volume a port is now 
facing a greater compression level of its 
activities, which creates issues related to 
equipment, yard management, gate access 
(more trucks at peak times) and hinterland 
connections. Furthermore, from a supply 
chain perspective, economies of scale can 
be disadvantageous. Lower frequencies 
impose a reorganisation of the supply 
chain and force higher inventory levels 
(a process further exacerbated by slow 
steaming). Furthermore, more cargo, either 
in transit on a single ship or in distribution 
centres, is associated with higher insurance 
rates (because of higher risk, since ‘more 
eggs are in the same basket’).

The port performance value 
chain
The growing level of integration between 
marit ime, terminal and hinter land 
operations is inciting the consideration 
of ports as elements of a value chain 
(sequences of transportation activities 
supporting the requirements of supply 
chains). Under such circumstances 
performance becomes interdependent 
of the relative efficiency of maritime 
shipping, terminal  operat ions and 
hinterland accessibility. The benefits 
of improving one segment can be 
undermined by deficiencies in others. 
For instance, improvement in port 
terminal performance may not lead to 
effective supply chain benefits if the 
port is impacted by schedule reliability 
(port calls arriving consistently late 
according to schedule) or local access 

issues (difficulties getting to the terminal). 
Alternatively, improvements in schedule 
reliability bear limited consequences for 
inland distribution if terminal operations 
are lacking. These issues are particularly 
exacerbated with economies of scale that 
are multiplying the negative performance 
feedbacks that segments can have.

An emerging hierarchy
The growth in  both  the  vo lume 
and the network extent of maritime 
shipping has been accompanied by the 
increasing reliance on transhipment 
and correspondingly of specialised 
transhipment hubs. From 19% of the total 
container traffic in 1990, transhipment 
now accounts for about 30%. Under such 
circumstances, several pure transhipment 
hubs have emerged to support the 
connectivity of the global shipping 
network (Figure 2). This also favoured a 

Figure 1: Containerisation as a diffusion cycle: World Container Traffic (1980-2012)
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concentration of large vessels on long 
distance high capacity routes, while 
smaller ports can be serviced with lower 
capacity ships. Economies of scale over 
long distances are thus reinforced. The 
emergence of intermediate hubs permitted 
liner services that would otherwise be 
economically unfeasible. Under these 
circumstances, economies of scale will 
further reinforce the hierarchy of gateways, 
hubs and feeders.

Maritime shipping: same 
principles, different dynamics
The last few years have left the maritime 
and port industry at a turning point: 
‘grandma’s shipping market ’ is being 
driven by the same principles but with 
new dynamics. Firstly, maritime shipping 
remains a derived demand, but there is a 
geographical and functional divergence 
of this demand. The trade factors that 
have supported the growth of maritime 

shipping are much less dynamic than 
before the financial crisis. The growth 
prospects that the industry has been 
familiar with and has come to expect are 
now much more uncertain. Secondly, 
the application of economies of scale 
in maritime shipping had led to a 
growing gap between massification and 
atomisation; maritime shipping benefits 
from lower operational costs while port 
and inland operations are pressed to follow 
through. This is leading to ‘disadvantages 
of scale’ that are likely to play a greater 
role in the future, particularly if they have 
an impact on the demand. Thirdly, the 
port performance value chain underlines 
the interdependency between maritime, 
terminal and hinter land operations. 
This interdependency goes beyond the 
conventional issues of port competition, 
since it overlays the complementarity of 
the involved transport chains. Deficiencies 
in each segment undermine the efficiency 

of others. Fourth, there is an emerging 
functional hierarchy between ports that 
are hinterland dependent and ports that 
are transhipment dependent, particularly 
between gateways and pure transhipment 
hubs. This hierarchy is reinforced by the 
application of economies of scale, as the 
greater the economies of scale, the more 
likely transhipment becomes. That said, 
the shipping industry will continue to 
adapt to changing market conditions. 
However, these conditions may lead to less 
opportunity for growth in the standard 
trades that have benefited maritime 
shipping companies (such as Asia-Europe 
and Asia-North America).

This piece is a summary of a keynote speech 
delivered at TOC Container Supply Chain: 
Americas, October 15 2014, Cartagena, 
Colombia. The author would like to thank 
TOC for the opportunity to give the 
presentation which resulted in this paper.

Figure 2: Transhipment volume and incidence by major ports, 2007-12. Source: Data from the 
web sites of port authorities
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As every ship operator will be well aware, 
important and potentially game changing 
new rules began to be implemented from 
January 1, 2015 as a result of International 
M a r i t i m e  O r g a n i z a t i o n  ( I M O ) 
requirements with respect to the use of fuel 
with a sulphur content of less than 0.1%.    

With IMO approval, and as permitted 
by Annex VI of the IMO MARPOL 
Convention, sulphur Emission Control 
Areas (ECAs) have so far been established 
in the North Sea and the Baltic, and 
within 200 miles of most of the US and 
Canada.  

At some point in the future, the EU may 
decide that ECAs should be extended into 
the Mediterranean, but at the moment 
there are no definite plans to do so. It is 
also possible that China may eventually 
decide to establish an ECA, perhaps in the 
Pearl River Delta and around Shanghai. 
But for now, the ECAs only exist in North 
West Europe and North America.

In 2020, however – unless the IMO 
decides to postpone – the additional global 
cap will also apply, so that the permitted 
sulphur content in fuel, in all waters 
outside of ECAs, will be reduced to 0.5%.  

Shipping industry compliance
The shipping industry is fully committed 
to total compliance with the 0.1% sulphur 
in fuel requirements, in Emission Control 
Areas, from January, 2015, and there is no 
reason to suggest that there will not be 
full compliance. But there is nevertheless 
concern amongst those owners who know 
that they themselves will comply but who 
may worry about their competitors.

The shipping industry will be investing 
billions of dollars in order to ensure 
compliance with this major regulatory 
change. It therefore seems only fair that 
governments should implement the rules 
in a uniform manner as we enter a brave 
new world in which fuel costs, for some 
ships, will increase overnight by around 
50%.

Port State Control
At the level of Port State Control (PSC), 
the national authorities covered by the 
Paris Memorandum of Understanding 
(the official document in which the 27 
participating Maritime Authorities agreed 
to implement a harmonised system of Port 
State Control), which includes Canada, 
Russia and the EU Member States, have 
made it clear that PSC enforcement will 
also take place outside of the Emission 
Control Areas. For example, in the 
Mediterranean it will apply in the first 
port of call following transit through 
an ECA. However, it will be vital for the 
maintenance of fair competition that 
implementation occurs throughout the Paris 
Memorandum of Understanding region in a 
consistent way. But the extent to which this 
will happen in practice immediately after 
January 1 is still unknown.

Unlike some of the national authorities 

in Europe, the US has made its approach 
to enforcement relatively clear. The real 
crime in the US is to be caught providing 
false information to the federal authorities. 
This is a criminal offence, attracting the 
possibility of multi-million dollar fines. 
If a ship has been found to supply false 
information, the US Department of Justice 
(DOJ) can be expected to throw the 
book at the operator. The DOJ is always 
very motivated by the chance to secure 
relatively easy prosecutions and shipping 
companies are easy pickings.

Sulphur and alternative fuels 
Looking forward to the implementation of 
the global sulphur cap, most likely in 2020, 
it is still unknown whether significant 
numbers of ships will make use of options 
for alternative compliance instead of 
burning low sulphur fuel, a provision 
which ICS had fought hard for during the 

Game changer: 
new IMO sulphur rules 

Simon Bennett, Director of Policy & External Relations, 
International Chamber of Shipping (ICS), London, UK 
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negotiations at IMO when the MARPOL 
amendments were adopted in 2008.  

With respect to Port State Control 
and scrubbers, there is still a need 
for a harmonised approach about the 
acceptability of ‘closed loop’ and ‘open loop’ 
systems, and the extent to which overboard 
discharges will be subject to inspection.

With respect to sulphur-free LNG, 
while some new ships are being fitted with 
dual fuel systems, for most existing vessels, 
the engineering involved will probably 
be too costly to encourage retrofitting. 
The other major unknown is the extent 
to which the current lack of LNG 
infrastructure will be addressed before 
2020. Apart from uncertainly about the 
comparative costs of LNG and distillate, 
there are also uncertainties about the 
future of the US shale gas revolution.

In the medium term, there was also 
the possibility of alternative fuels such 
as methanol, which for some ships might 
produce a clean and economically viable 
alternative. There are genuine concerns 
about safety, although if handled correctly 
these are arguably little different to the risks 
surrounding LNG, and trials using such 
alternatives should therefore be permitted. 

It  has also been suggested that 
the availability of distillate could be 
immediately increased by lowering the 
minimum permitted flashpoint from 60 
degrees, which is the requirement under the 
IMO SOLAS Convention, to something 
comparable to conventional diesel. It 
should be stressed that this is still a highly 
controversial subject because of the danger 
of fuel coming into contact with hot 
surfaces in ships’ engine rooms, with the 

potential for catastrophic explosions and 
loss of life. However, the question of the 
higher flashpoint required by SOLAS is 
now being looked at again by the IMO.

Because of legitimate concerns about 
safety, simply lowering the flashpoint of 
diesel on existing ships, in the belief that 
it will lower the price, may well prove a 
step too far for the regulators. But there is 
a school of thought that says that a future 
generation of ships, with appropriately 
trained crews, could be constructed or 
operated in a manner such that use of 
low flashpoint diesel would be safe, just 
in the same way that LNG has proven to 
be a safe and cost effective fuel. This is 
not yet the current position of ICS, but a 
discussion is starting to take place.  

The shift to low sulphur fuel represents 
one of the most pressing regulatory 
challenges now confronting the shipping 
industry. Many in the industry believe that 
the global cap, in particular, could be a 
real game changer, similar to the oil price 
shock in the 1970s and the closure and 
reopening of the Suez Canal.    

The future for shipping
As we all know, shipping still faces very 
difficult markets. But to the extent that we 
may be just about to turn a corner, there is 
real concern that the need to comply with 
an avalanche of new rules – including the 
IMO sulphur regulations - may inhibit a 
sustainable recovery just as soon as it gets 
started.   

The estimated cost of compliance by the 
global industry with new environmental 
regulation for ships is expected to 
amount to over US$500 billion dollars 

over the next ten years, and this is a very 
conservative estimate given the uncertainty 
about the long term costs of low sulphur 
fuel. Indeed the cost of implementing the 
global cap after 2020 could easily be $70 
billion a year. 

However, these are very much ‘back of 
an envelope’ calculations, based on current 
fuel costs and the present 50% differential 
between distillate and residual fuel, and we 
currently lack any authoritative study on 
fuel availability in 2020.  

Despite numerous industry requests, 
the IMO has decided it will not complete 
the study, which MARPOL requires it to 
complete, until 2018, and ICS fears this 
may be far too late for governments to 
take any necessary action, should refining 
capacity be insufficient.  
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Macroscopic patterns of global 
maritime flows
Global trade growth has inevitably 
resulted in a regular increase in the 
number of ports and vessels since the 
late nineteenth century (Figure 1a). Yet 
the number of inter-port links and vessel 
calls has fluctuated much more widely 
(Figure 1b). Over the last 125 years, 
three peaks of global maritime activity 
have coincided with periods of relative 

economic prosperity and great and the 
large-scale diffusion of technological 
innovations: steam shipping (1890-
1925), diesel engines (1960-1970) and 
massive containerships (1985-present). 
The reduction of links and calls since 
1990 underlines the effects of network 
rationalisation associated with growing 
vessel sizes, further sailing distances, and 
an increased concentration of services on 
fewer ports. 

The latter trend is confirmed by the 
evolution of network indices (Figure 
2). The average shortest path length has 
increased relatively fast in recent times 
which implies a lesser ease of circulation 
across the network. A similar evolution is 
illustrated by the power-law exponent, as 
fewer ports concentrate a larger number 
of links over time. In parallel, the regular 
decline of the Gini index and clustering 
coeffic ients  suggest  an increas ing 

Global maritime 
connectivity:  
a long-term perspective

Dr César Ducruet, Research Fellow,  
CNRS Géographie-Cités Research Unit, Paris, France

Figure 1: Evolution of global maritime traffic, 1890-2008

Figure 2. Evolution of global maritime connectivity, 1890-2008
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centralisation of the shipping network 
around large hubs, which are becoming 
more numerous. The morphology of the 
global maritime network is increasingly 
a star-shaped structure whereby a few 
large hubs dominate a majority of 
peripheral nodes, as in a typical hub-and-
spoke system centered upon large and 
multifunctional distribution platforms. 
The spread of containerisation has also 
accelerated rather than disrupted ongoing 
trends of network evolution. This suggests 
a strong path and place-dependency of 
technological change because already 
established ports have a higher probability 
to sustain their dominance and to grow 
than other ports. 

Regional shifts in the global port 
hierarchy
Important changes are felt geographically 
(Figure 3). Among world regions, there is 
a clear shift from Euro/Atlantic to Asia/
Pacific dominance. Asia exhibited growth 
from 6% to 38% of global vessel calls in 
the 1890 – 2008 period, reaching the 
highest number of vessel calls in 1995. In 
2008, Europe goes back to the initial share 
of world calls it had back in 1890 (about 
35%) after a period of overwhelming 
dominance marked by strong traffic 
fluctuations, which lasted until 1970 and 
was followed by stagnation and rapid 
decline. 

In comparison, Africa, Oceania and 
Latin America are relatively stable, 
whereas North America shifted from 
17% in 1890 to 6% in 2008. In parallel, 
maritime connectivity has increasingly 

been intra-continental, from 63% to 87% 
on average over the period. This is due to 
growing regional integration but also to 
increasing transshipment within regions 
via intermediate hubs. More than 90% 
of European and Asian flows were intra-
continental by 2008, and this is largely 
due to the centralisation upon large hubs 
internally. The rapid decline of North 
American connectivity is explained by the 
growing size of ships elsewhere, but also 
by the shift of traffic towards external, 
Caribbean hub ports, as well as, until the 
Panama Canal is expanded, the dominance 
of US West Coast ports for Asian imports. 

Comparing port growth 
trajectories
Another aspect of change is the evolution 
of individual ports between 1890 and 2008 
(Figure 4). Based on the same scale and 
measurement unit, it is possible to offer a 
direct comparison of the number of calls 
from one port to another. Before the age of 
megaships, variations of vessel calls directly 
illustrated the vitality of ports and their 
hinterlands, but since the 1970s, a decline 
of vessel calls might relate to either traffic 
decline or increasing ship size. 

The impact of major events has been 
clearly visible on ports and shipping, 
with some port cities fairing worse than 
others. Hamburg, Yokohama, and, to a 
lesser extent, London all struggled greatly 
after the destruction of WWII, however, 
during this period of history, New York 
was growing, whilst Buenos Aires and 
Singapore offer two contrasted pathways, 
with continuous decline and continuous 

growth respectively. If more ports were 
included in Figure 4, the figure would 
have displayed that ports in proximity 
often share similar trajectories as they went 
through identical events. 

However, every port responds differently 
to shocks and transitions in terms of 
speed of traffic recovery and technological 
adaptation. This is the goal of this article, 
to go further by identifying possible factors 
of ports’ resilience. Long-distance linkages 
also create distant proximities, such as in 
the era of colonial rule, which is marked by 
certain permanencies, until nowadays, in 
terms of North-South exchanges and core-
periphery trade patterns. 

Towards new horizons
By real igning the academic focus 
onto a more in-depth analyses of the 
uneven effects of large-scale shocks and 
transitions, such as wars, decolonisation, 
f inancia l  cr ises  and technological 
breakthroughs, on the global maritime 
network, one can re-imagine the way in 
which growth is fostered within the port 
and shipping industry. Other examples of 
possible new opportunity consist of the 
retro-simulation of past events such as 
the opening, closing, and re-opening of 
the Suez and Panama Canals. Also, more 
information about vessels is necessary. 

By utilising the historical data of the 
past, we can forecast future possible 
changes in port and maritime traffic. There 
are certain rules by which ports gain or lose 
connectivity and these can be measured 
and compared in different contexts. 
The ability of ports to absorb economic 

Figure 3. Spatial distribution of vessel calls, 1890-2008
N.B. circles are proportional in size to the volume of vessel calls
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Figure 4. Traffic evolution at selected world ports, 1890-2008

transitions and technological innovations 
in a long-term perspective is at centre 
stage in the port and maritime business. 
A better definition and understanding 
of port growth mechanisms will provide 
potentially revolutionary views on such 

matters. Can such investigations provide 
useful support to the decision-making 
imperatives of contemporary ports and 
transport chain operators? Answering 
these questions will require further analyses 
of past events and trajectories, without 

ignoring the diversity of local contexts and 
the complexity of local-global interactions 
in the contemporary world economy and 
society, yet taking the first steps on the path 
could breed a whole new dimension to the 
practice of good port governance. 
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Mega-Ship Ready

“There are 139 vessels of 14,000+ TEU due to be delivered by the end 
of 2016 and they will push even more ‘smaller’ vessels in the 8-10,000 
TEU size range into cascaded routes.”

‘Implications of mega-ships on ports and terminals’, page 38



Growth of ship sizes 
The rapid and dramatic growth in 
container ship sizes over the last few years 
has been well documented. The largest 
ships are deployed on the Asia-Europe 
trade route and Maersk Line’s 18,000 
TEU Triple E vessels have already been 
surpassed by China Shipping Container 
Lines’ new 19,000 TEU vessels. These 
mega-ships, on one of the primary east-
west trade routes, naturally grab the 
headlines. However, what is just as 
important is that their introduction has 
caused the cascading of many large vessels 
into secondary/north-south trade routes. 
As Table 1 shows, in the last three years, 
average ship sizes have increased markedly 
on all the routes shown, but the biggest 
growth is actually in the secondary/north-
south trades.

The container ship order book is set 
to reinforce this. There are 139 vessels of 
14,000+ TEU due to be delivered by the 
end of 2016 and they will push even more 
‘smaller’ vessels in the 8-10,000 TEU size 
range into cascaded routes. However, there 
are also over 100 vessels of 8-10,000 TEU 

on order in the same time period. These 
vessels will go straight to secondary/north-
south routes such as those involving Latin 
America, the Middle East and perhaps 
the Asia-US East Coast route via the 
expanded Suez Canal. 

Growth in alliances 
Hand-in-hand with ship size growth is an 
increase in the scale of liner alliances. The 
only way to fill ever-larger container ships, 
and obtain the potential economies of scale 
that they offer, is for carriers to pool their 
volumes on particular trade routes and 
share ships. Table 2 shows schematically 
how the 16 main carriers are coming 
together into just four main groupings. 
It is important to note that these are 
operational vessel sharing agreements 
though, commercially, carriers remain 
separate and in competition. 

Not only are alliances growing in terms 
of the number of member lines, they are 
also seeking to expand their geographical 
coverage. For example, Evergreen has 
joined the CKYH Alliance on the 
Asia-Europe trade route, and now the 

rebranded CKYHE is seeking to extend 
this arrangement to the Transatlantic and 
Transpacific trade routes.

In addition, besides shipping lines 
operating on the same trade route opting 
to share ships, other forms of alliances are 
emerging too, with a recent agreement 
between UASC and Hamburg Sud to 
cooperate a pertinent example. UASC is 
primarily in the east-west trades, and 
Hamburg Sud primarily in the north-
south trades, so in this case, each carrier is 
looking to expand its network coverage at 
a stroke by teaming up. 

Implications for ports and 
terminals

Infrastructure and equipment 
The need for enhanced infrastructure 
and equipment is across the board and 
not just an issue for ports handling the 
world’s biggest ships, because ship sizes are 
increasing across the board. This means 
larger (and more) cranes, longer and deeper 
berths, deeper and wider approach channels 
and turning basins, and greater air draft. 

Implications of  
mega-ships on ports 
and terminals

Neil Davidson, Senior Analyst - Ports & Terminals, 
Drewry Maritime Research, London, UK

Average vessel size 
(teu)

Trade route type Trade route Mid 2011 Mid 2014 Increase

Primary (east-west)
Asia-North Europe 9,158 11,638 27%
Asia-Mediterranean 6,379 8,669 36%
Asia-US West Coast 5,858 7,115 21%

Secondary/north-south

Asia-East Coast South America 4,600 7,303 59%
Europe-East Coast South America 4,243 7,427 75%
Asia-West Coast South America 4,525 6,671 47%
Asia-Middle East 4,553 6,707 47%

Table 1: Development of average container ship size, 2011-2014
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The future is big. 
And we’re ready for it.  
No terminal is more prepared than GCT Bayonne to handle the big ships transiting the Panama and Suez Canals on the US East 

Coast. Currently North America’s most advanced facility, our terminal efficiently serves one of the densest consumer markets 

worldwide. In 2015, GCT Bayonne is developing a truck appointment system in the port of NY/NJ, proving once again to be an 

early adopter of trucker-friendly technology.

globalterminals.com     |     globalterminalsbayonne.com     |           @BigShipReady Safety. Pride. Professionalism. 



Capacity
Equally imperative is the accompanying 
need for a yard/landside operation capable 
of coping with larger loads and sufficient 
inland transport capacity. The question 
has to be raised: who will pay for all these 
increased requirements? At present, it is 
not clear. 

With the rapid increase in ship sizes and 
the issues this creates for ports, it might be 
easy to assume that many traditional ports 
can no longer participate in the container 

trades. However, in fact, very few ports 
have been sized out of the game and ever 
larger ships are still squeezing into ports 
with navigational and access restrictions. 
For example, ports such as Antwerp and 
Hamburg have long river passages and 
draught restrictions, but are still seeing 
calls by the very largest of ships. 

In the secondary/north-south trades, 
numerous smaller ports are seeing calls 
by relatively large vessels in the 8-10,000 
TEU size range as Table 3 shows. Many 

of these are ports which might easily 
have been written off as being unable to 
accommodate such ships. The reason why 
such big ships are still calling is simple - 
cargo. At the end of the day, if the cargo 
demand is there, then lines have to find a 
way to continue calling, preferably directly. 

Bigger ships and alliances are having a 
profound effect on the nature of capacity 
which is needed in ports. The ever larger 
combined volumes of bigger alliances 
demands fewer and larger terminals in 

Shipping line Alliances/vessel sharing agreements (VSAs)
Maersk

P3 (denied)
2M 

MSC

Ocean Three
CMA CGM
China Shipping 

China Shipping/UASC
UASC
NYK

Grand Alliance

G6 Alliance

OOCL
Hapag-Lloyd
APL

New World AllianceMOL
Hyundai
Cosco

 CKYH Alliance
CKYHE Alliance

K Line
Yang Ming
Hanjin
Evergreen Independent

16 6 4
Table 2: Schematic illustration of container line alliance development
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Table 3: Ports in secondary/north-south 
trade lanes currently receiving calls by 
8-10,000 teu sized vessels

Latin America Black Sea
Buenaventura Constanza
Buenos Aires Ilychevsk

Callao Odessa
Coronel
Iquique Adriatic

Itajai Koper 
Itapoa Rijeka

Montevideo Trieste
Navegantes
Paranagua Africa

Rio Grande Cape Town
Salvador Coega (Ngqura)

San Antonio Durban
San Vicente Port Elizabeth

Santos Port Louis
Sepetiba  
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each port. However, in many ports, due 
to historical development and physical 
constraints, capacity is fragmented, both 
physically and in terms of ownership, 
across a number of smaller terminals. 

Streamlining
The formation and expansion of alliances 
has also resulted in many carriers (or 
related terminal companies) having 
terminal interests which do not neatly 
correspond with those of their alliance 
partners. Streamlining and unifying 
terminal facilities, ownership and usage 
by alliances is not a straightforward task. 
This is especially challenging on the US 
West Coast with its history of each carrier 
having its own terminal in each main 
port, but the complexity is also evident 
elsewhere. In the US, the Port of Oakland 
has facilitated the expansion of SSA 
Marine’s Oakland International Container 
Terminal, taking over the former APL 
and Hanjin terminals, and creating a 
single, much larger terminal with a linear 
berthing line able to accommodate bigger 
ships and greater volumes.

Numerous other reshuffles of terminals 
both physically (in terms of layout and 
location) and in terms of ownership are 
being triggered. For example, in Antwerp, 
MSC has been given the go ahead to 
move its traffic from its terminal behind 
the locks to an enhanced riverside facility 
in the Deurganckdok. The move will see 
the redevelopment and expansion of the 
existing PSA terminal to create the MSC 
PSA European Terminal (MPET) with an 
initial capacity of more than seven million 

TEU per annum. MSC alone accounts 
for a massive throughput of 4.5 million 
TEU per annum, which is around half of 
Antwerp’s container traffic – and that’s not 
even taking into account its 2M alliance 
partner, Maersk Line.  

Peak volumes
Another profound effect of bigger ships 
is increased peaking of volumes at ports 
and terminals. Bigger ships are translating 
into less frequent port calls, and therefore 
greater volume peaks and troughs. 
This increased surging of volumes puts 
pressure on terminals and leads to a need 
to provide infrastructure, equipment and 
human resources to be able to meet the 
peak, which may well then be significantly 
under-utilised in the troughs. Again, the 
question has to be raised: who will pay for 
these increased requirements?

Linked to the issue of peaking is that of 
speed of handling and vessel turnaround 
times. Shipping lines are deploying larger 
vessels with bigger container exchanges 
per port call and are looking to receive 
faster handling in order to limit the 
extra time spent in port. It used to be 
the case that the typical port stay was 
12, 24 or 36 hours, but even 36 hours 
is a challenge given the size of some 
exchanges. For example, in October 2014, 
the ECT terminal in Rotterdam handled 
an Evergreen vessel with an exchange 
of 10,557 containers. This was done at 
an average of over 150 berth moves per 
hour, a creditable performance by world 
standards. However, this still resulted in a 
vessel stay of 67 hours. 

Conclusion
The larger the ship, the longer the physical 
distance the crane trolley has to travel, 
both outwards across the vessel, and down 
into it, and so just maintaining handling 
speeds per crane has challenges. Add 
to this the fact that the biggest ships are 
not (at present) any longer than their 
predecessors and it means that the number 
of cranes deployed per vessel cannot be 
increased in direct proportion to vessel 
TEU intake.

In any case, speed of handling is not 
just an operational issue but a commercial 
one as well, as Table 4 shows. Speed of 
handling is closely linked to the cost of 
handling. The question has to be therefore: 
what level of productivity does the 
shipping line want (they may or may not 
want the fastest) and, once again, are they 
prepared to pay for it?

Table 4: Factors influencing speed of container vessel handling

Operational factors Commercial factors
How the ship is stowed for the port in 
question  

Speed of turnaround required or 
guaranteed

Size of the container exchange per vessel 
call

Flexibility, availability and cost of dock 
labour (and their normal hours of 
working)

So
ur

ce:
 D

re
w

ry
 M

ar
iti

m
e R

ese
ar

ch

Edit ion 65: Februar y 2015   41 

MEGA-SHIP READY



Over the past 40 years container ship 
capacities have progressively increased by 
around eightfold (2,400 to 19,000 TEU). 
We define a new generation as being either 
an upsize in capacity by 25% or more, or 
an industry breakthrough, of which there 
have essentially been only two – the 
introduction of the post-Panamax and the 
inauguration of the Maersk Triple-E. 

Until 2007 the world’s container ship 
fleet growth was barely sufficient to match 
demand in an industry which regularly 
grew by 10% or more year-on-year, ever-
driven by the requirements of global 
commerce and outsourcing trends. Much 
of the growth in ship capacities has been 
somewhat organic; ship yards have found 
ways to optimise space within a similar 
sized hull of an existing generation, 
increasing capacity by a few percentage 
points incrementally. 

Container ship generations
During the past 40 years, the industry 
has witnessed seven major container ship 
generations as depicted in the below table.

Panamax breakthrough
Until 1995, with just a few exceptions, 
container vessels were built with a maximum 
beam of 32.3m in order to be capable of 
transiting the Panama Canal. This kept 

deployment options flexible. But once the 
maximum length for the Panama Canal 
(294 metres) had also been reached, the 
next generation vessel was built to greatly 
exceed the Panama width restrictions and 
cater for the explosive growth on the Asia-
Europe trade lane. We then experienced 
a 33% increase in beam as width grew to 
nearly 43 metres; accommodating 17 rows of 
containers on deck. Ship yards then reverted 
to length increases to expand capacity even 
further, producing 8,000 TEU ships which 
would become the stock vessel size on the 
Asia-Europe route.

By 2006 Maersk Line had launched 
the Emma Maersk which boasted 78% 
more capacity than any existing container 
ship, with a 56 metre beam and a length 
increase to nearly 400 metres, this vessel 
smashed shipbuilding conventions. The 
vessel class sailed for six years before being 
surpassed in nominal capacity by CMA-
CGM’s 16,020 TEU Marco Polo, which 
despite having a smaller hull, was able to 
increase container intake through moving 
the bridge forward and having a separate 
smoke-stack further aft. 

By the end of 2007, the world suddenly 
changed. Ships designed to steam on the 
head-haul at 24 knots were now required 
to sail below 20 knots, and even as low as 

12 knots on some legs to conserve fuel, as 
the explosive growth in demand eased and 
fuel costs spiralled by more than 300%. 
Simultaneously, freight revenues free-fell, 
and the idle cellular fleet grew beyond 20% 
of all container ship capacity. Therefore, 
focus shifted towards cost reductions in 
order to survive. Many owners turned to 
engine de-rating, bulbous bow changes and 
many other technical innovations to make 
their existing ships more economical.

Triple-E breakthrough
The next generation of ship, Maersk’s 
Triple-E (launched 7 years after the 
Emma Maersk), was of radical new 
design. It was marginally larger (by a few 
metres long and one metre wide) than 
the previous generation, yet still capable 
of lifting 16% more cargo with its clever 
design featuring a rounded hull and the 
placement of the accommodation block 
toward the front. Another aspect which 
rendered the Triple-E as a generation-
changer was the reduction in fuel 
consumption it offered. This was achieved 
by utilising twin engines with ultra-long 
strokes, twin propellers and advanced 
waste heat recovery systems. These features 
facilitate a slot cost reduction which 
traditionally was only possible through a 
30% plus increase in capacity. 

Generational shifts:  
the growth of containerships

Andy Lane, CTI Consultancy, Singapore 
Charles Moret, CTI Consultancy, Marseille, France  

YEAR CYCLE 
(YEARS)

CAPACITY 
(TEU)

LENGTH 
(M)

TEU/M Rows on 
deck

Beam Max 
Draft

Increased percentage in…

Capacity Length Beam Draft

1974 -  2,400 239  10.0 11  30.0 10.8 - - - -

1981 7  3,600 267  13.5 13  32.3 12.0 50% 12% 8% 11%

1988 7  4,800 294  16.3 13  32.3 13.0 33% 10% 0% 8%

1995 7  6,600 318  20.8 17  42.9 14.0 38% 8% 33% 8%

2001 6  8,724 352  24.8 17  42.9 15.0 32% 11% 0% 7%

2006 5  15,500 397  39.0 22  56.5 16.0 78% 13% 32% 7%

2013 7  18,000 400  45.0 23  59.0 16.5 16% 1% 4% 3%

2020 7  24,000 456  52.6 25  65.0 17.0 33% 14% 10% 3%
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The next generation 
Current l y  as  an  indust r y  we are 
exper ienc ing  a  per iod  o f  micro-
optimisation in new ship design. We are 
gaining additional capacity from within 
an overall hull size very similar to the 
Triple-E. The next generation will need 
to be around 24,000 TEU (a 33% capacity 
increase) to generate sufficient cost 
reductions to justify operating such a large 
vessel. Furthermore, hull size will need 
to grow by 3 x 40 foot bays longer and 2 
rows wider. This would mean a ship of 455 
metres long with a beam of 65 metres. 

Next generation challenges
Whilst there are rumours of 24,000 TEU 
vessels, there are potentially challenges well 
beyond maritime architecture capability. A 
container vessel with a beam of 65 metres 
will require a higher gauge steel in its 
primary structure, not only increasing new 
build costs but also adding weight whilst 
losing space for cargo.  

Economies of scale 
Economies of scale associated with 
new vessel generations are not linear. 
As ship sizes increase, the slot cost 
economy increases proportionately less as 
demonstrated by the below graph – in 
short, it has a plateau effect. However, risk 
increases at the same time, not only in terms 
of protection and indemnity or insurance, 
but in the many areas highlighted right:

Fuel price uncertainty
All of our calculations have been based 
on a Heavy Fuel Oil 380cst price per 

metric tonne of US$600. If a price of 
sub-US$300 is applied, this reduces 
the slot cost gains associated with the 
deployment of larger vessels.

Utilisation
Larger container ships are only more 
economical and profitable if they are full. 
Based on our calculations and analysis, a 
24,000 TEU vessel (deployed on the Asia-
Europe trade) would need to achieve 85% 
year-round utilisation to produce the same 
slot-cost as a 100% full 18,000 TEU vessel. 

If Maersk Line and MSC need to 
partner to fill their existing vessels, without 
suffering loss of service frequency, direct 
ports-pairs, product range and so forth, 
then this might give some indications as to 
the overall market share required to fill an 
18,000 TEU ship, let alone one of 24,000.

Alliances
The ability of a mega-alliance to be able 
to fill a 24,000 TEU vessel is something 
a single line cannot do alone. However, 
there are many events  which can 
potentially disrupt an alliance in a quest 
to build a record-breaking ship; mergers 
or acquisitions, bankruptcy, state control, 
antitrust rulings and so forth. Furthermore, 
a new build will be depreciated over 15 or 
more years and have a usefulness of 20 or 
more, which is well beyond the duration of 
alliance agreements presently in place. 

For any operator outside of the six 
largest, a complete string of 24,000 TEU 
vessels would increase its total fleet size 
by more than 40%, and this is in an 
already over-supplied market. Increasing 
a fleet in this way would amount to 
a US$2.5bn investment in what is 

The record-breaking MSC Oscar
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an at best marginal returns industry. 
Collaborating with partners, whereby 
two or three or more would acquire 
a percentage of an entire string, can 
mitigate this. However, if you then are 
forced to become independent or alliances 
change, 6 or 4 x 24,000 TEU ships would 
need to be complimented by far smaller 
ships within a string, therefore causing 
significant challenges in achieving goods 
utilisation levels. 24,000 TEU ships are 
only suited to the Asia-North Europe 
trade-lane, and therefore owning these 
would greatly reduce network flexibility.

Suez limitations
24,000 TEU ships will test the limits 
of Suez Canal, primarily due to their 
additional 5 metres of beam. The present 
restrictions in place permit a 60 metre 
beam vessel to have a maximum draught of 
15.72 metres. The restriction for ships with 
a 65 metre beam is a maximum draught of 
only 14.53 metres, despite an increase in 
draught of only 30 additional centimetres 
per degree of list for a 65 metre beam 
vessel versus that for one of 60 metres. The 
present generation of container ships have 
a scantling draught of 16.5 metres, and 
unless Suez limits can be increased then 
it might not be possible to fully utilise a 
24,000 TEU vessel on the Asia-Europe 
route.

Ports and terminals 
Many terminals claim to be facing major 
challenges in handling existing generation 
vessels already. The next generation will 
push all major terminals and ports to 
extreme limits in terms of crane outreach 
and height, turning basin diametres and 
channel (or alongside) depths. There will 
also be further impact on the yard and gate 
which will require radical new processes 
and potentially some infrastructure 
enhancements. 

Port productivity
We have witnessed average vessel sizes and 
average call sizes increasing dramatically in 
recent years. During this same period we 
have not experienced an on par increase in 
terminal productivity; very few terminals 

are able to produce in excess of 130 berth 
moves per hour on the largest vessels. 
The result is that the percentage of total 
rotation time that vessels need to remain 
in port has increased, this has therefore 
eroded sea buffers and further contributed 
to variable schedule reliability. 

An 18,000 TEU vessel is expected to 
produce around 44,000 container terminal 
moves per round-trip rotation. A 24,000 
TEU ship would require roughly 66,000. 
With no significant improvement in 
terminal productivity, this will equate to 
an additional seven days of port time and 
therefore an additional vessel per string. 
Not only does this increase capital outlay 
and costs, therefore eroding cost savings, 
but it also increases the transit times for 
cargo. 

Schedule reliability
When a vessel arrives outside of its pro-
forma and agreed berthing window, this 
will cause problems for terminals, and the 
larger the ship, the larger the problem. 
This can result in short-term congestion 
issues, further deteriorating the quality of 
the sold product to a liner’s customers.

Conclusion
Considering the numerous challenges and 
risks concerning the buying and operating 
of a 24,000 TEU vessel, it is likely that 
the next generation will not be launched 
before 2020. In the meantime, terminals 
need to learn to service the present 
generations with far greater efficiency, 
whilst at the same time preparing for the 
inevitable day ship capacities make the 
next generational leap. 

Adding masses of ever-larger vessels is 
not sustainable and cannot be a liner’s only 
strategy. This will only prolong the pain of 
low revenues due to the supply-demand 
imbalance. Liners need to focus on using 
existing assets with greater efficiency to 
reduce costs further, focussing on network 
and cost optimisation across all areas of 
their business.

Methodology
We have based our calculations in 
this article on deployment in typical 

Asia-North Europe rotations (11 port 
calls), with a total sailing distance of 
23,000 nautical miles at 17 knots in the 
head-haul and 13 knots for the return. 
Calculations include the assumed costs 
for depreciation (based on historical new-
build prices and 15 years), daily running 
costs, port and canal dues and fuel costs. 
Modestly increasing port productivity has 
been applied. 

Right and middle: MSC Oscar; Left: CMA CGM Corte Real
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PROOF
The Port of Hamburg is one of the biggest 
hot-spots for the movement of goods in 
Germany, and Europe’s second largest 
container hub. In 2013, around 130 
million tonnes were handled at Hamburg 
in seaborne foreign trade. Container 
throughput was the strongest segment 
of this, with 9.3 million TEU handled over 
the year. Since 2008, the number of ultra 
large vessels (which are at minimum 330m 
long and 45m wide) calling at the Port 
of Hamburg increased from 621 to 989. 
This figure includes not only container 
ships, but also bulk carriers and cruise 
ships, as well as other vessels. Therefore, 
each ship is subject to unique restrictions 
when navigating the estuary to and from 
Hamburg, and the different restrictions are 
subject to changes in water level in the 
river Elbe or the width of the navigation 
channel leading to the port.

The dimensions of mega-ships call for 
a special nautical knowhow in the run 
up the Elbe towards the port, something 
possessed by the Elbe and Port of 
Hamburg pilots after extensive training. 
For turning and berthing within the port, 
Hamburg-based tugs are there twenty 
four hours a day to assist where and when 
required. Each terminal at the port has 
optimised each of its berths and gantry 
cranes for mega-ships so that the mass 
of containers can be handled rapidly and 
efficiently. The key to handling the vast 
amount of containers coming off a mega-
ship is through coordinated working 
processes and cutting-edge IT. 

Terminals tackle 18,000  
TEU ships
Hamburg first took delivery of a sizeable 
vessel at the HHLA Container Terminal 
Burchardkai, which is operated by 
Hamburger Hafen und Logistik AG, 

when the fully cellular American Lancer 
containership model was given clearance 
on May 31, 1968. While remaining fully 
operational, since 2005, this facility has 
been fundamentally modernised, partly 
automated and redeveloped in order to 
facilitate the new era of mega-ships.

However, it is important not to stand still 
in this ever-evolving industry, and 2014 
saw the introduction of five additional 
jumbo container gantry cranes which are 
capable of handling two 40 foot, or four 
20 foot, containers simultaneously put 
into service. This meant the Burchardkai 
terminal marked an important milestone in 
its long-term expansion program, as it is 
now capable of handling ships of 18,000 
TEU. Parts of the container yard were also 
switched to automated block storage, 
with HHLA Container Terminal Altenwerder 
as the model. 

By the final stage of redevelopment, 
Burchardkai had boosted its total capacity 
from 2.6 million to around 6 million annual 
TEU throughput. The synergy of tandem 
gantry cranes, a new control stand with 
its integrated terminal control, and storage 
blocks has created an atmosphere for 
optimal performance in handling mega-
ships.

Stringent conditions on the 
Elbe
Well defined and stringent practices are 
especially required on a restricted traffic 
route such as the Elbe. Shipping safety 
is of paramount importance. Close 
cooperation and coordination of al l 
those involved in ship traffic is the basic 
prerequisite for nautical safety during 
passage up and down the river, as well as 
in port.

In the case of mega-ships, the  VTS-
Centre of the Hamburg Port Authority 

(HPA) stays in constant contact with the  
VTS-Centre in Brunsbüttel and Cuxhaven 
in order to meticulously control traffic. This 
is necessary since mega-ships cannot 
pass each other due to the width of the 
fairway 50km down towards the town 
of Glückstadt, and from there, the Elbe 
widens and farther on the characteristic 
estuary emerges on the German Bight and 
flows into the North Sea.

Vessel traffic services 
The  vesse l  su r ve i l l a nce  s ys t em 
implemented by the HPA at Hamburg is 
a key component of its navigational safety 
policy. Internationally known as VTS, the 
system is used to monitor vessel traffic 
in the port and on the River Elbe, and it 
comprises a wide range of technical sub-
systems, including:

• A land-based radar chain in the 
Port of Hamburg

• An AIS base station
• A coastal radio system 
• Var ious  meteoro log ica l  and 

hydrological sensors that the 
HPA instal led throughout the 
port area. The data collected by 
the equipment listed above is 
transmitted to the VTS Centre

The VTS Centre provides the following:
• Information services: the VTS 

Centre captures all data relevant 
to vessel traffic in the port and 
communicates it to shipmasters (if 
required)

• Traffic organisation services: VTS 
operators predict and regulate 
t ra ff ic  f lows to prevent  the 
occurrence of dangerous situations

• Navigational assistance services: 
on request, VTS operators will 
help vessels to safely navigate 
the port. They may give directions 

How the Port of Hamburg 
became ‘Mega-Ship Ready’

Jens Meier, CEO, 
Port of Hamburg Authority, Hamburg, Germany
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or instructions to shipmasters if 
necessary to prevent incidents 
and/or risky situations

State-of-the-art IT 
Terminal operators, pilots and the HPA 
all use electronic aids to ensure the most 
effective possible use can be made of the 
tidal ‘window’. The tools utilised consist of 
ECDIS, the electronic sea charts published 
by the Federal Maritime and Hydrographic 
Agency (BSH) in Hamburg, and al l 
those involved in operations are linked 
via PRISE, the Port River Information 
System Elbe, that is made available by 
DAKOSY, an IT system utilised by the port 
community. 

The new IT platform displays all process 
changes in real-time. Unique in the 
world, the system is simplifying planning 
of passage along the Elbe and of ship 
movements in the Port of Hamburg. It 
was initiated and financed by terminal 
operators HHLA and Eurogate. PRISE 
assembles data from the ship approach 
and departure areas and makes these 
available to entitled participants such as 
handling terminals, tugboats, port and 
Elbe pilots, linesmen, agents and the HPA. 
Among the status data included within 
PRISE is terminal berth planning and 
reporting, data on ship positions on the 
Elbe, ship reports by Elbe pilots, reports 
on which tugboats and linesmen have 
assumed responsibility for a vessel, and 
water level predictions from the Federal 
Maritime and Hydrographic Agency (BSH). 

Even if the number of ship movements 
increases, the great efficiency of ship 
handling in the Port of Hamburg will 
be maintained and improved thanks to 
PRISE. 

Turning circle for mega-ships
For pilots and tugs, turning mega-ships 
as if ‘on a pin’ in minimum time presents 
a great challenge. At Hamburg powerful 
state-of-the-art craft are deployed for 

this. By in-filling basins at the Container 
Terminal Tollerort, the HPA will expand the 
turning circle, while it is also planning a 
larger turning circle for containerships as 
part of the upcoming Western extension 
of the Eurogate Container Terminal in 
Waltershofer docks. The process of turning 
these ships in the Elbe before entering 
Parkhafen could then be transferred deeper 
into the port for the benefit of ship traffic 
and easing congestion.

Pilots training on a simulator
Pilots occupy a key position in ship traffic 
in the Port of Hamburg and
on the Elbe. They ensure the safety of ship 
traffic round the clock and in all weathers. 
For training purposes, pilots practice on a 
ship simulator for all
conceivable traffic scenarios. The Marine 
Training Center (MTC) in Hamburg-
Stellingen has a unit of this type. Here, 
the HPA make careful preparations 
and calculations with the pilots for the 
arrival of new ship types. The MTC 
permits simulation of various different 
ship bridges, and the aim is to approach 
real operational scenarios as closely 
as possible. With the shiphandling 
simulator, precise calculations are made 
for the relevant ship type regarding the 
repercussions of very different wind 
strengths, currents, ice floes, fog, and 
complex situations on the Elbe or in 
port. Along with the HPA, the pilots then 
process the simulation variants to draw up 
a customised deployment plan.
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at Software Design & Management AG 
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Map charts the route mega-ships traverse up the Elbe
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Container shipping operations are changing 
and efficiency is now of paramount 
importance to both shipping lines and 
container terminal operators. Operational 
practices, tools and industry paradigms 
are being tested by fundamental forces at 
every turn. Because of this, shipping lines 
and container terminals are developing 
innovative ways to achieve more reliability, 
connectivity and integration. This is 
pushing out the current boundaries for 
efficiency and removing current beliefs of 
the container shipping industry as operating 
in the ‘Stone Age’.

In the near future, container terminals, 
and ports in general, will operate more like 
airports in terms of real-time management 
and in terms of cost, risk and contingency 
management. With over 90% of all cargo 
being delivered across the world’s oceans, 
it is a vital requirement to use technology 
to improve all shipping related processes 
and to create a ‘pit-stop’ engagement 
and culture between shipping lines and 
container terminals. 

In this article, we will look at industry 
signals, operational strategies and key 
performance indicators (KPIs) that 

conta iner  terminals  and shipping 
lines need to focus on; leading to an 
articulation of how cooperation and 
engagement between shipping lines and 
container terminals will become of critical 
importance. 

Driving forces in the shipping 
industry
The following forces are testing current 
operational practices:
• Globalisation: Today, it is clear that 

we are facing a new economic reality. 
The consolidation of concepts such 
as economies of scale and 'just in 
time' production has opened a new 
framework for trade and logistics 
activities in general, and for container 
shipping in particular

• S er vice excellence:  S h ipp ing 
capacity is consolidating in order to 
optimise shipping costs and offer 
reliable ‘door-to-door’ services, within 
tight cost controls and delivery 
schedules 

• Operational Risk Management: 
Increasing vessel size and capacity, 
tight cost controls and shipping 

line alliances are trends that we see 
continuing. These factors make it 
increasingly difficult for terminal 
operators to effectively manage their 
operational costs while meeting the 
demands of their customers

• Sustainability: Public pressure and 
demand for a ‘green’ and sustainable 
shipping industry will continue, 
pushing many sites to reduce energy 
consumption and pollution

• Technology: New paradigms for 
planning, monitoring, controlling 
and optimising shipping activities 
are today a reality with new tools and 
techniques that can be applied across 
all areas of the supply chain

From these industry signals, it is clear 
that there is a strong need for shipping 
lines and container terminals to collaborate 
and work together to improve the 
efficiencies both are striving for.  

Increased competition for ports 
and terminals
Ports and container terminals now have to 
adapt to increasing competition. Quality 
of service is the determining factor to 
maintain and capture customers. The 
following are metrics that our industry is 
currently focused on achieving:

Driving forces and new 
paradigms: efficiency in 
container shipping

Oscar Pernia, Director of Product Management (Automation), Navis, San Francisco, California, USA
Manuel Perez, Director of Product Management (Engineering), Xvela, San Francisco, California, USA

 Driving Forces Effecting 
Operational Practices

Globalisation 
Service Excellence

Operational Risk Management
Sustainability
Technology

Figure 1
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• Reducing vessel call time: Terminals 
should achieve high performance 
a n d  c o n s i s t e n t  q u a y  c r a n e 
productivity. The new mega-vessels 
are demanding performance above 
40 container moves per hour per 
crane, and berth productivity of 300 
container moves per hour in order to 
move these vessels quickly

• Saving cost: In order to reduce costs, 
shipping lines are building larger 
ships and making alliances with 
other lines. This trend is creating 
competition for ports and container 
terminals to reduce costs and 
improve operational efficiency and 
terminal capacity

• Ensuring schedule reliability : 
Today, terminals offer warranties in 
their contracts for berth windows. 
Also, shipping lines are aiming for a 
‘pit stop’ engagement with container 
terminals across the whole vessel 
voyage and demanding flexibility 
to keep slow steaming strategies. 
There are currently no plans in the 
foreseeable future for the lines to 
speed up

• Delivering full operational control: 
Providing 100% real-time container 
traceability, and full control over the 
vessel voyage and ‘pit-stop’ plans. 
This will ensure delivery quality and 
performance via internal productivity 
and efficient operational procedures 

Within today's highly global and highly 
competitive container shipping industry, 
most players have realised the value of 

investing in operational improvements. 
Of course, wherever investments are made 
on increasing capacity or performance, 
there must be an analysis of the returns. 
Operational risks and contingencies must 
be well managed.

A new reality
For the reasons above, the industry focus 
has turned to big data and business 
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intelligence and how both of these can be 
used to analyse operations and improve 
decision making. Our industry has created 
meaningful and timely metrics that 
document real-world container shipping 
performance, and changes in the metrics 
can be tracked over time. Traditionally, 
there was a lack of connection between 
operational and profitability metrics, 
which was a huge problem for managing 
the trade-off between shipping line and 
container terminal interests.

Tools that support strategic, tactical 
and real-time decisions for shipping lines 
and container terminals must focus on the 
KPIs that we are trying to impact:

KPIs for shipping lines:
• Network optimisation: Reducing 

operational costs around bunker 
consumption, keeping slow steaming 
strategies and minimising terminal/
port expenses

• I n c r e a s e  r a t e s  a n d  v e s s e l 
utilisation: Keep competitiveness 
in an ‘overcapacity market ’, push 
per formance through network 
optimisation, create more reliable 

schedules that are easier to execute
• Minimise port stay: As well as 

subsequent indicators around crane 
split, crane’s make-span, over-stowage 
and stowage density

• Maximise vessel stowage robustness 
for sailing conditions: Special 
emphasis on lashing conditions, 
bottom space and reefer plugs

• Minimise contingency costs: Get 
the required flexibility to handle 
berthing window buffers and stowage 
planning changes 

For container terminals:
• Maximise berth productivity: Vessel 

call sizes are rising and terminals 
need to boost productivity in order 
to accommodate more vessels in their 
congested berths

• Maximise equipment performance: 
Expensive investment in equipment 
needs to be compensated by cranes 
and vehicles performing with new 
levels of speed and efficiency

• Maximise yard utilisation: Terminal 
operators should focus on how 
they are utilising land, as well as 

optimising parameters, including 
dwell  t ime or yard occupancy 
fundamentals

• Minimise operational expenses: 
Manage regional differences in 
stevedoring cost and smooth these 
costs to reach an overall target 
relating to profitability and business 
health

• Improve annual handling capability 
(per area unit and per quay length 
unit): Manage throughput relative 
to the area the terminal occupies, 
and monitor the level of activity in 
creating additional business

So, with these factors in mind, container 
shipping companies are changing their 
organisations to have a patient approach 
with a long-term perspective on process 
improvement. The expected benefits are 
fewer vessel delays, enhanced on-time 
performance, and reduction in lost revenue 
costs due to additional bunker fuel used to 
catch-up from a delay.  

Our industry needs to set operational 
targets that go well beyond our current 
performance and we need to work together 
to meet these goals. 

Shipping line and container 
terminal engagement
The way shipping lines and container 
terminals interact and cooperate with each 
other is improving and this removes the 
traditional barriers for efficiency. Some 
factors supporting the removal of those 
barriers include: 
• Improved and more frequent data 

availability for shipping lines and 
container terminals. Real-time and 
accurate data coming from ships 
and cranes can be used to optimise 
important processes

• Joint planning centres enabling 
the shipping lines and container 
terminals to find the right trade-offs 
between capacity, performance and 
operational costs

• Improved capacity management 
and network cooperation enabling 
shipping lines and terminals the 
f lexibi l i t y  to hand le ber thing 
windows, related timing and capacity 
buffers, and to adapt to operational 
changes coming from schedule 
changes or emerging equipment 
demand changes 

Conclusion
Just twenty years ago, this industry was 
planning vessels with stickers and manually 
monitor ing terminal activit ies and 
container locations. Today is very different 
from a business and cultural perspective. 

Shipping Line & Container Terminal
Shipping Lines Container Terminals

Network Optimisation Maximise Berth Productivity

Increase Rate & Vessel Utilisation Maximise Equipment Performance

Minimise Port Stay Maximise Yard Utilisation

Maximise Vessel Stowage Robustness for 
Sailing Conditions

Minimise Operating Expenses

Minimise Contingency Costs Improve Annual Handling 
Capability

Figure 2
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Only with a high level of intelligent 
operations will the industry:
• Control and reduce operational costs
• Decrease disruption from unplanned 

downtime
• Minimise port stay
• Improve processes
• Manage  the  greater  indust r y 

complexity by managing a shared 
capacity through alliances

• Improve maintenance and uptime of 
container moving equipment

The ocean container shipping industry 
is looking for a much more effective and 
efficient way to utilise vessel and terminal 
equipment assets than the current practices 
allow. To increase operational efficiency 
means looking at  next generation 
technologies  that  wi l l  enable  the 
operations teams to utilise the strengths of 
vessel stowage tools, business intelligence 
tools, and operational performance data 
from the terminal operating systems and 
vessel operations to integrate and optimise 
ocean container shipping operations. 
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In 2012, Google introduced a new type 
of wearable technology called Google 
Glass, a small, smart device that is worn 
the same as any pair of average glasses. 
Google Glass, or simply ‘Glass’, is part of 
the ‘wearables’ revolution that is happening 
in the contemporary era. All kinds of small 
wearable devices are entering the market 
such as smartwatches, smartbands, as well 
as the aforementioned glasses. These new 
devices are not only for recreation, they 
can also assist people in their working 
environments, and what’s more, this type 
of technology can provide new possibilities 
for port software solutions. In this article I 
will elaborate on these possibilities.

The design
Google Glass features a small screen 
above the right eye and is a so called 
optical headmounted display (OHMD). 
This means that the display is transparent 
and in the user’s field of view. The screen 
has a resolution of 640 x 360 pixels and 
the perceived size of the screen can be 
compared to standing three metres in front 
of a 25-inch television screen.

Google Glass features an integrated 
camera for taking pictures and recording 
videos, and with the combination of the 
OHMD and the camera, one can use 
functionalities such as remote first person 
perspective or remote device perspective. 
For example, with remote first person 
perspective, a remote expert can watch 
through the eyes of an employee who is 
working in the field with Google Glass. 
Remote device perspective on the other 
hand makes it possible to display a camera 
stream from another device on the Glass 
screen.

Glass is controlled by voice commands 
and a touchpad on the side of the device. 
The voice commands make it possible to 

control the glass handsfree, a fundamental 
concept of Glass. If you are to say “Okay, 
Glass” the technology is activated and 
Glass will await a voice command. To film 
a video, one should say “Okay, Glass, take a 
video”, and similarly, a picture can be taken 
by saying “Okay, Glass, take a photo”. 
These are examples of what are known as 
microinteractions. Microinteractions are 
contained product moments that revolve 
around a single use case. This is what 
Glass is all about. When you wear Google 
Glass you have short interactions with it 
throughout the day.

Connection
With Bluetooth and WiFi, Glass can 
be connected to other smart devices (for 
instance, a smartphone), and it is possible 
to receive and make calls whilst utilising 
a personal mobile internet connection 
or a GPS. This is why Glass is also 
called 'middleware'. It can take over the 
functionalities of other devices and combine 
the information from multiple sources to 
display relevant information to the user. 
Glass aims to make technology a more 
natural part of daily activities. Through 
the display, the user can access relevant 
information when he needs it. This can 
be done hands free, without the need to 

pick up an extra device. To give the right 
information at the right time, Glass needs 
to know the context of the user (where he 
is, what he is doing and what is happening 
around him). Glass can ascertain a user’s 
context by using all kinds of data sources 
and the sensors of connected devices (again, 
such as a smartphone).

Context 
As the user context is one of the key rules 
for making a good Glass application, it 
is difficult to take an existing mobile or 
desktop application and copy it one-to-
one to a Glass application. There are some 
additional rules to be taken into account. 
For example, information should only be 
displayed when a user needs or asks for 
it. This is because the display is always 
in the user’s field of view and constant 
information is distracting and annoying. 
Another important rule is that the content 
should be short and concise. The screen is 
not that big and not made for reading long 
streams of text. Also, complex views with 
lots of detail should be avoided and greatly 
simplified so only essential information for 
the user remains.

Glass in the Port of Rotterdam
With these specifications in mind, we 

Google Glass 
meets the container 
terminal

Tjerk Smit, Frontend Developer, 
De Voorhoede, Amsterdam, Netherlands 

Schematic representation of Google Glass
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at De Voorhoede did some research 
and made a concept of a Google Glass 
application that can assist a mechanic 
at a container terminal in the Port of 
Rotterdam. When mechanics are working 
at a terminal, a lot of the time they are 
using both of their hands and moving from 
place to place, as a port is an environment 
with a lot of automated moving equipment 
controlled by specialised software, Glass 
can give direct information to a port 
mechanic regarding his immediate 
surroundings. This can be done using the 
data feed from the equipment software, 
a terminal operating system and the 
mechanic's GPS location. With Glass, the 
mechanic can access equipment status, the 
location of automated moving vehicles and 
proposed routes. Combined with his own 
GPS data, Glass can notify the mechanic 
when an automated vehicle approaches.

By utilising Glass the safety of mechanics 
working at ports can be improved and 
potential dangers foreseen before they are 
encountered. With Glass, a mechanic is in 
greater control of his environment as he can 
see what is happening around him at all 
times. Yet Glass can also assist the mechanic 
with other safety issues such as ensuring 
all safety checks have been followed when 
carrying out a specific task. Because the 
display is always in the field of view it 
takes no effort, and with a simple voice 
command, the user can confirm each check.

Improving efficiency 
Besides safety, Glass can also help a 
mechanic to be more efficient. For 
instance, a mechanic can be notified when 
there is a mechanical equipment failure, 
and directly see what the exact failure is 
and the location of where it occurred. 
Furthermore, equipment status can be 
in the form of a direct feed in real-time 
data consisting of readings of motor 
temperature, rotational speed and battery 
voltage. As well as equipment status, a 
mechanic can access the maintenance 
history and see if a problem is a recurring 
failure that’s easy to fix.

However, Glass doesn't stop with 
just information. Glass even allows a 
mechanic to communicate directly with 
other people. A mechanic could call the 
control room, or video call an expert if he 
needs assistance about a specific problem. 
The expert can then watch through the 
eyes of the mechanic (or more specifically, 
through the mechanic’s Glass camera) 
and guide him to fix a problem. A further 
possibility for a mechanic is the ability 
to search for an instructional video and 
use that as guide to fix a problem. With 
Glass, he can access all the information 
while he is on location, and do this 
hands-free so that it doesn't interrupt 
his daily tasks. On the contrary, it will 
help him to be more efficient and, more 
importantly, more safe.

Top: Example of safety checks on Google Glass; Bottom left: A mechanic wearing Google 
Glass; Bottom right: Example of remote first person perspective
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The performance of any communications 
i n f r a s t r u c t u r e  h a s  f a r  r e a c h i n g 
implications, but perhaps nowhere is that 
more apparent than in the processing 
of international shipping containers. 
Efficiency is key at every stage of port 
logistics, so maintaining and improving 
that  e f f i c iency  wi th in  a  g loba l l y 
competitive landscape demands an 
approach that leaves nothing to chance. 

Often modernisation is a necessary 
investment but one that needs to be 
managed carefully in order to achieve the 
desired objective without incurring unwanted 
complications. As downtime can represent 
lost revenue and potentially lost contracts 
for a container terminal, selecting the right 
solution and the right partners is a critical 
phase in any modernisation programme. 

A modern problem
The demand for ubiquitous internet access 
isn’t just about changing a status on a 
social network or checking the weather; 
the major driver for greater connectivity 
is productivity. This is reflected in two 
major trends, the Internet of Things (IoT) 
and Big Data. In many ways, the former 
is driving the latter, as more devices 
generate more information, its analysis is 
enabling industries to improve systems and 
increase efficiency which leads to higher 
productivity and, in turn, lower unit costs 
for customers and consumers. 

The IoT is a catch-all title that 
includes machine-to-machine (M2M) 
communication and Industry 4.0 (a 
project in the high-tech strategy of the 
German government which promotes the 
computerisation of the manufacturing 
industry). These terms are used to describe 
the interconnectivity of everything, at 
any point, in a supply or value chain. 
The ‘Things’ in IoT are often thought 

of as being small and discrete, like room 
thermostats, occupancy monitors such as 
those used in alarm systems, or personal 
medical devices. But it is equally applicable 
to big things such as shipping containers, 
the cranes that unload them, and even the 
ships that move them around the globe. 

Micro and macro
Although not established as an industry 
‘buzzword’, a model including the micro 
and the macro could justifiably be referred 
to as the Internet of Big Things, and 
connecting them is just as important as 
enabling someone to set the temperature 
in their home from their office. In order 
for the IoT, M2M and Industry 4.0 
to really work it will require seamless 
interconnectivity of all devices large or 
small, mobile or static. 

Wireless
In reality, there are many more things that 
aren’t connected today than are, but the 
backbone for ubiquitous connectivity is 
well established; wireless communication 
is prolific in its many forms and it follows 
that a reliable wireless network can help 
deliver greater efficiency and productivity 
in any supply chain. 

Wireless has been used to connect 
people since the technology was invented 
and has become essential in many 
commercial scenarios. In areas where 
the landscape changes on a regular basis, 
or where radio transmission is difficult, 
such as ports, creating a communication 
infrastructure that is reliable enough to be 
productive presents many challenges. 

For many years, ports have exploited 
wireless technology to allow operators 
to communicate over distances where 
alternative mediums would be untenable. 
As a port represents a ‘closed system’ it was 

possible to achieve this using any means 
necessary, which allowed operators the 
freedom to implement systems that may 
not be viable on a wider scale. Any closed 
system has this luxury, but networking has 
a tendency to curtail such luxuries. 

This is evident with the IoT; in the 
move towards ‘things’ communicating 
with each other and other ‘things’ outside 
their immediate network, standards are 
a necessity. This results in a less bespoke 
but more flexible approach to wireless 
infrastructures, such as Wi-Fi, GSM and 
now 3G. 

The need to comply with legislation is 
also a driver for investment, as a recently 
completed EU-funded project to overhaul 
the wireless communications system of the 
Baltic Container Terminal Gdynia (BCT), 
one of the largest ports in Poland, showed. 
It is a prime example of how important 
it is for operators to stay connected in a 
rapidly changing world.

A modern solution
The contract to upgrade the wireless 
communication system was presented by 
the EU as an open tender procurement, 
and as such any contractor able to meet 
the requirements could submit a proposal. 
This included the supply, installation and 
commissioning of vehicle mounted tablets, 
and the replacement of the handheld 
computers currently used. 

As with other modern ports, activity at 
the Gdynia BCT already relied heavily 
on data exchanges with the Terminal 
Operation System (TOS) on a constant 
basis, but the trend towards Big Data 
meant the amount of data being generated 
and transferred was increasing, specifically 
in terms of the way the data was 
packaged. This put a strain on the existing 
infrastructure, which would only increase 

The internet of 
big things: connecting 
everything without wires

Peter Lundgren, Sales Director,
 JLT Mobile Computers, Växjö, Sweden
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with time. By upgrading the system using 
the latest developments in Wi-Fi and 
3G technologies, the network could be 
fortified and prepared for further increases 
in data traffic.

The project required the supply of 
73 rugged mobile computers; it was a 
requirement for the computers to offer 
a minimum of 10in XGA screens with 
touch-screen technology that would be 
readable in direct sunlight. In addition, the 
computers needed to integrate both Wi-Fi 
and 3G connectivity, a minimum of two 
USB 2.0 interfaces, one RS-232 interface 
and an Ethernet 10/100/1000 port. 

The vehicle mounting system was also 
specified as needing to be quick and easy 
to assemble and disassemble. Not many 
manufacturers can meet these demands 
while offering a reliable and simple 
mounting system for true portability, 
so selecting the right partner would be a 
critical part in winning the bid. 

In addition, the requirements specified 
a further eight tablet computers and 15 
handheld computers, all with similar 
specifications. All the computers would 
need to run the TESS protocol and survive 
temperature extremes of -30°C to +40°C. 
The successful bid came from IT systems 
integrator Autepra, with the computers 
being supplied by JLT Mobile Computers, 
the tablets by Handheld and the handheld 
computers by Motorola (formerly Psion). 

Ensuring complete coverage of the 
wireless signal was a challenge; the 

previous system used a high-power 
narrowband protocol which, due to 
EU regulations, was no longer tenable. 
Replacing that with a lower power 
alternative required careful design and 
the solution was to develop a system that 
makes use of both Wi-Fi and 3G, with 
seamless handoff. By deploying sufficient 
base stations around the port, Autepra 
was able to deliver a reliable wireless 
communications system that is able to 
handle existing and projected levels of 
data. In addition, as it is now integrated, it 
offers the ability for customers to monitor 
their shipments remotely. 

Conclusion
A port represents an incredibly hostile 
environment for wireless communication. 
The challenge of covering vast distances 
with a wireless signal is compounded by 
containers — essentially perfect inhibitors 
to radio signals — that are constantly 
moving around, creating the worst case 
scenario. But these are obstacles that can 
be surmounted through the right partners 
and the appropriate technology, and by 
understanding the benefits of improving 
their wireless infrastructure, ports are 
moving towards a more integrated 
solution.

While it may come with its own 
challenges, the Internet of Big Things 
also represents a massive opportunity for 
commercial ports, with the potential to 
improve every stage of the value chain. 
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The Port Authority of New York and 
New Jersey is an organisation that 
has been tasked with the planning of 
transportation to provide economic 
development at a time when there has 
been a record increase in passengers and 
cargo volume. With this volume, naturally 
there is an increase in operating costs, 
one of those being the cost of auditing 
inventory. One way to leverage these costs 
is through the use of radio frequency 
identification (RFID) technologies.  

RFID
An RFID system consists of an antenna, 
a tag, a reader and a host computer system 
with a database to store the RFID reads. The 
antenna emits radio signals whilst the reader 
emits radio waves in ranges of anywhere 
from 1 inch to 100ft or more, depending 
upon its power output and the tag frequency.  

When a tag manoeuvers through the 
correct electromagnetic zone, which has 
the same frequency, it detects the reader’s 
activation signal. The reader then decodes 
the data encoded in the RFID tags 
integrated circuit (IC) and data is passed 
to a host computer for processing.  

The purpose of an RFID system is 
to enable data to be transmitted by a 
portable device (the tag) which is read by 
an RFID reader and processed according 
to the needs of a particular application. 
RFID container tags can be mounted 
on individual shipping containers. These 
tags can then be monitored and used for 
automated auditing purposes, ensuring 
the content of every container that is 
imported is taxed appropriately at each 
RFID-enabled port.

Research issues and objective
Studies indicate that because of the 

amount of congestion at ports, the tedious 
process of carrying out a manual audit 
may lead to sloppy data collection and 
inaccurate audits. If improved by 10%, 
then manpower would be reduced and 
more accurate auditing of inventory for 
export taxes may be enabled. This article 
argues that audits can be automated and 
reduce human error by 20%, which will 
allow for accurate tax collection from 
foreign exports. If we automate the 
process, we provide a means for using 
analytics effectively at ports.

Methodology
We wil l  use  a  sample  case  s tudy 
to highl ight  our  ca lculat ions  and 
conclusions. We hypothesise that the 
labour for performing audits at current 
levels  (assuming we audit  10% of 
containers arriving) at ports can support 
increased audit levels (we test up to 70% 
audit levels) with RFID automated data 
capture. Given this, the increased audits 
and audit accuracy can linearly increase 
export tax revenues. 

Critical ratio
Given that the amount of audits has some 
degree of randomness as cargo arrives 
in ports, there is a range of labour needs 
that could occur based on the amount of 
audits required. If we assume a normal 
distribution, we can provide a most likely 
amount of excess labour needed to have 
a 95% degree of success in meeting the 
audit accuracy goals. 

Sample scenario
If we assume a manual audit to be at least 
55% accurate, it will take an additional 80 
workers along with the initial 100 workers 
to perform the labour of the audit. Now, 

for an audit to be at least 90% accurate 
when you automate the audit process 
through the use of RFID, you will only 
need an additional 10 workers. We will 
assume the company ’s hurdle rate is 
33% and an average worker’s salary is 
US$75,000. 

Evaluating financial impacts
By reducing labour costs and increasing 
accuracy, it will translate into cost savings 
on labour and offer more tax revenue 
on the cargo, therefore allowing us to 
measure the impact this will have on US 
GDP. Our sample data is hypothetical 
and based on traditional inventory 
models, yet we know that manual 
inventory audits are about 50% - 70% 
accurate and that automating the process 
is closer to 85% accurate. 

Net present value (NPV ) analysis
We will use net present value analysis 
in order to compare two alternatives 
and determine which case is the most 
economically desirable. The cost to do 
nothing, that is, not implement any 
automation technology and perform 
manual audits will be our scenario one. 
Our second scenario will be defining 
the reduced manpower and increased 
efficiency through automated audits. The 
assumption here is that cash flows are 
deterministic and that they occur at the 
end of each time period examined.    

Definitions for NPV analysis 
When using net present value, a project 
is economically viable if the NPV is 
greater than zero. Moreover, a project is 
considered undesirable if the NPV is less 
than zero. In regards to our scenarios, 
the discount rate used in this study is 

Automated 
audits to 
enhance GDP

Dr Erick C. Jones and Samuel I. Okate, 
The University of Texas, Arlington College of Engineering, Texas, USA
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Table 1: Initial investment scenario two

Cost of Elements for Year 1 SCENARIO 2 ($)

Tags 15,000
Readers 82,500
Software 100,000
Implementation 63,360
Total cost 260,860

Table 2: Annual maintenance cost scenario two

Maintenance Cost Elements SCENARIO 2 ($)

Tag replacement 15,000
Labour 13,340
Total cost 28,340
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reflected as the current rate of inflation 
of 1.7% (approximately 2%). Using this 
value will allow for our analysis to be 
more conservative and the conclusions 
more clear. Since the minimum time 
period used by most companies to 
compare projects is 5 years, we will use 
a 5-year time period for our cash flows 
when calculating NPV. In order to select 
the most desirable project, we will employ 
an equivalent annual cost comparison 
using the NPV of our cash flows.

Auditing 
The minimum amount of labour is 100 
workers to perform an audit due to the 
size and volume of various ports. We used 
a base audit accuracy model to determine 
the level  of accuracy of the audit 
depending on the additional amount of 
labour needed to achieve this accuracy 
point. When conducting the audit 
manually without the use of RFID, in 
order to achieve a 55% accuracy rate, we 
needed 80 additional workers to help run 
the audit. Similarly, when conducting the 
audit with the aid of RFID to automate, 
in order to achieve a 90% accuracy rate, 
we needed 10 additional workers to help 
run the audit.

Manual versus automation
For scenario one, we will assume there 
is no initial investment since there is 
no implementation cost to consider 
because the current manual audit system 
is already in place and considered the 
baseline system. For scenario two, we 
have to consider the initial investment 
cost for the various parts of the RFID 
system. The cost of the various parts 
we have to consider are the cost of the 
tags, readers and antennas, software, and 
implementation. Assuming we are using 
passive class 1 tags for the contents 
of containers and Savi Sensor Active 
ST-676 with sensor expansion port tag 
for the actual containers, the costs are 
approximately $0.50 and $50 per tag, 
respectively. We will be using around 
5,000 passive tags and 150 active tags, 
equaling a total cost of $15,000.  

The readers are used to communicate 
wi th  the  RFID tags  and wi l l  be 

strategically located throughout the 
port. We would need approximately 15 
readers at a cost of $5,000 per reader and 
15 antennas at about $500 per antenna. 
This brings the cost for the readers and 
antenna to $82,500. The last element 
of the RFID system is the middleware 
software. The software acts as a traffic 
cop marshalling correct data to the 
enterprise resource planning (ERP) 
system presently in place. The software 
typically costs approximately $100,000. 

We estimate implementation cost by 
assuming that two technical personnel 
are assigned the task to implement 
the RFID system over six months. 
These technical personnel cost $33 
per hour full burdened. Assuming the 
two technical personnel work 20 days a 
month, 8 hours a day, over a six month 
period, these two employees would 
work a total of 960 hours. These hours 
equate to each technical worker earning 
$31,680 each or $63,360 for the two of 
them to implement an RFID system over 
a 532,000 square foot section of a port. 
For scenario two, costs are summarised in 
table 1.

Along with implementation cost, an 
annual maintenance cost will also be 
incurred every five years due to the need 
to replace tags and the labour needed 
to accomplish this task. For scenario 
two, table 2 summarises the annual 
maintenance cost of the system:

The cost for the audit includes the 
expenditure for auditors’ travel, lodging 
and food, which is nearly $4,491 per 
auditor. For the manual case, you will 
need around 180 auditors (for only 55% 
accuracy) at a cost of $808,380, and to 
implement the automated audits, you will 
need approximately 110 auditors for 90% 
accuracy at a cost of $494,010. 

Table 3 summarises the total annual 
cost comparison between scenario one 
and scenario two.

Conclusion 
Based on the results from the analysis 
above, implementing an RFID system 
will provide an economic benefit to ports 
that choose to undertake the project. 
The difference in the two net present 

values is approximately $400,000. As 
a result of this difference in the net 
present value, this would suggest that 
RFID would be an excellent choice for 
ports to pursue.

Table 3: Total annual cost comparison

Cost Elements SCENARIO 1 ($) Scenario 2 ($) % Cost Reduction

Audit 808,380 494,010 38%
Management 112,039 74,693 33%
Total cost per year 920,419 568,703 38%
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It was a very stressful day (and night). 
Haifa Port was about to go live in all its 
terminals with its new Terminal Operation 
System – the Navis SPARCS N4. The 
latest version was only implemented in a 
select few terminals around the world and 
its implementation in Israel was a huge 
leap for the port and the Israeli maritime 
community. However, there was a small 
problem: Ashdod Port, the other major 
port in Israel, was witnessing a severe 
strike and all of the incoming Israeli cargo 
was diverted to Haifa. The expert teams at 
Haifa and Navis had prepared themselves 
for everything, but never for such a 
challenging situation. 

The stakes were high and the pressure 
could be felt in each room inside the 
container operations building. Yet, the 
preparations and the skilled personnel 
took the calculated risk and proved 
themselves in a successful go-l ive 
implementation. 

This day is why the go-live Navis 
system became legendary in the Israeli 
maritime community. The fact that, in spite 
of all the difficulties, this huge operation 
was a perfect success remains a proud 
achievement at the port. 

A lot has happened since the TOS 
implementation. Constant improvements 
which allowed Haifa Port to maintain its 
efficiency leadership in Israel have come to 
pass, the port has also been recognised 
by the OECD which ranked Haifa fourth 
for container performance efficiency in a 
study covering the world’s top 100 ports. 
Yet the biggest recent development 
has been Haifa Port’s competition with 
Ashdod Port, which increased in intensity 
in 2005 after Ashdod utilised a new TOS 
(not a Navis model) and their productivity 

dramatically increased. In response to the 
developments at Ashdod, the executive 
team at Haifa fought back with a plan 
that relied on two key elements: the new 
Carmel Terminal, and the new Navis TOS. 

Carmel Terminal
The Carmel Terminal is Israel's largest, 
most advanced and environmentally 
friendly container terminal. It is a key 
part of Haifa's vision in positioning the 
port on equal footing with the world's 
most advanced ports and terminals. The 
modern terminal consists of 950 metres 
of quays with a 15.8 metre draft and 
was inaugurated in 2010, becoming fully 
operational the following year. It now has 
the potential to handle over one million 
TEU annually. This capacity increase has 
allowed the port to provide a rapid, efficient 
service that has dramatically cut the waiting 
time for container ships arriving at the port. 

Fast container handling speeds are 
made possible by the 15.8 metre draft 
which stretches across the terminal’s 
entire length. Therefore, container ships 
with a width of up to 19 containers across 
are able to dock at the port. Added to this 
is the advanced infrastructure and crane 
equipment, which includes six super-post-
Panamax STS gantry cranes. The new 
gantry cranes, which are capable of lifting 
two containers simultaneously, have also 
allowed Haifa Port to significantly increase 
its output, whilst the storage yard is 
served by 12 state-of-the-art RMGs. 

Navis TOS implementation
The Navis TOS project was launched in 
Q4 of 2009. It is considered a cornerstone 
of the port’s operations as it represented 
a complete conceptual change regarding 
customer relations and service. It now 
stands as a central pillar of the company’s 
business strategy. Prior to SPARCS N4, 
Haifa Port had a proprietary TOS system 
that recorded its operational activities. 
However, this old system included no 
planning (vessel or yard) or optimisation, 
and required an additional crane controller 
working in a booth underneath each crane. 
Regarding customer service, customers 
had no access to the system or online 
operational data, and had to rely on tally 
companies to monitor quayside operations. 

Together with Navis,  Hai fa Port 
changed the overall operational concept 
and made significant changes to its 
activities by introducing entirely new 
functionalities and operational roles such 
as vessel planning, yard planning, new 
EDI messaging, productivity optimisation 
and a reduction in the number of direct 
operational workers. In time, as shipping 
agents’ confidence in the new TOS grew, 
they stopped utilising tally companies for 
quayside operation monitoring, and began 
to rely on SPARCS N4 data, resulting in 
significant cost savings on their part. 

The innovation nation
Since the go-live of the Navis TOS, the 
productivity at Haifa Port has risen by 
18%, and Haifa Port workers have set 
new records in every aspect of operational 
efficiency: containers per crane hour, 
containers per ship hour, containers per 
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shift and container per crane shift have all 
improved. Yet, there is still huge potential 
for further improvements by util ising 
SPARCS N4 functionalities.

Using the real-time information of the 
TOS, Haifa Port's software engineers 
established a startup and developed a set 
of operational real-time dashboards. The 
engineers then displayed real-time data on 
large 50 inch screens in different locations 
around the port, as well as on the desktop 
and mobile applications of the port 
management. This has allowed constant 
monitoring and instantaneous response to 
any issue which may arise. 

Additional innovative developments 
carried out since the introduction of 
SPARCS N4 include:
• Becoming a ‘paperless’ port; all 

gate/rail/quayside operations are 
carried out automatically

• Connection of approximately 200 
customers to the N4, enabling 
them to query and monitor real-time 
activities at the port 

• Automated text messaging to ship 
agents, truck drivers and many 
other alerts for the members of the 
supply chain 

• Self-connecting truck OCR/LPR data 

from the radiation detection portals 
to N4 gate screens, permitting faster 
transit through the gate

• Dashboards that  enable port 
management to analyse historical 
ope ra t i ona l  and  commerc i a l 
data, comparing actual results to 
periodical targets and budgets

The innovation has only just started. 
Haifa Port is already working hard on 
the next big port developments. ‘Make 
it simple, make it available and make it 
efficient’ is our motto in our quest to 
become the leading port in the innovation 
nation. 
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PROOF
Studies show that teenagers stare at 
this for almost half of their waking hours. 
You have found that taking it away from 
them or canceling the service is the most 
effective form of punishment ever. At the 
same time, you have found it to be an 
essential tool for business and managing 
your personal life. It is, of course, the 
ubiquitous smartphone.

Container terminals across the globe 
are constantly looking for new and 
improved ways to increase the efficiency 
and productivity of their operations. An 
increase of one move-per-hour here or a 
shorter truck turn time there, but where 
is the focus on improving communication 
within the entire port community?

Traditionally, terminals have maintained 
customer serv ice organisat ions to 
respond to  quer ies  rang ing f rom 
directions to the terminal to how much 
will my demurrage be if I pick up my 
container on Tuesday.  Emails, phone 
calls and faxes flood in at rates usually 

directly associated with the volume of 
containers processed by the terminal. 
Much of this information is contained 
within the Terminal Operating System 
(TOS) which may not be readily available 
to others outside the terminal.

Versiant has developed a smartphone 
application cal led Lynx Mobile that 
integrates directly with Navis’s Express 
and N4 versions of their TOS. Its real-
t ime integrat ion gives sub-second 
responses  to  any  query  w i thout 
impacting the normal processing of the 
TOS. Several terminals have deployed 
this new technology including:  Global 
Terminals, Maher Terminals LLC, PNCT, 
Ports America Chesapeake, Port of 
Houston Authority and Yusen Terminals.

Port of Houston Authority
The Port of Houston Authority operates 
two container terminals: Bayport and 
Barbours Cut.  Bayport is currently on 
Navis’s N4 TOS version while Barbours 

Cut, with plans to upgrade to N4, is still 
on Navis’s SPARCS and Express. Jeff 
Davis, Managing Director of Operations 
at the Port Authority, was concerned 
about having only the N4 site on Lynx 
Mobile and commented: “Our trucking 
community is very sensitive to changes 
in process and almost all have moves at 
both terminals.”

So Versiant modif ied Lynx Mobile 
to support multiple terminals on one 
appl icat ion. “The end users of the 
application are not aware that one 
terminal is on N4 and the other on 
SPARCS and Express. In fact, when they 
upgrade Barbours Cut later this year, it 
will be seamless to the users,” reports 
Edward Reade, VP Applications and 
Development at Versiant.  

Much of the trucking community in the 
Houston area is Hispanic and interactions 
at the gate, particularly trouble tickets, 
can be a problem due to the language 
barrier: “We wanted a way to reduce the 
number of these trouble moves so we 
asked Versiant to modify Lynx Mobile to 
support a Spanish language version,” 
reflected Davis, adding: “If the truckers 
and their dispatchers can more easily 
see if a box is released we hope that will 
improve turn times and the overall driver 
experience. The Spanish version moved 
into production in December of 2014 
and we will see what impact it has on the 
number of visits to the site.”

Versiant smartphone application 
sees tremendous growth 

Jeff Davis, Managing Director Operations, Port of Houston Authority, Texas, USA and  
Edward Reade, Vice President of Applications, Versiant, North Carolina, USA

Terminal Location

Port of Houston - Barbours Cut Houston, TX
Port of Houston - Bayport Houston, TX
Ports America Chesapeake Baltimore, MD
Maher Terminals Elizabeth, NJ
Port Newark Container Terminal Newark, NJ
Global Container Terminals - Bayonne Jersey City, NJ

Terminal March 2014 May 2014 July 2014 October 2014 December 2014

Port of Houston 4,903 8,378 10,444 11,201 13,801
NY/NJ - Anonymous 530 5,210 9,513 12,573 13,867
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PROOF
Lynx Mobile key benefits:
• Seamless integration with Navis 

SPARCS N4 and Express/SPARCS
• Quick, responsive design
• Standard inquiries available:
• Container availability by container 

number or bill of lading
• Booking inquiry
• View vessel schedules
• Gate transaction inquiry
• View equipment history
• Terminal announcements

Return on investment
13,000 queries per week equal 2,600 
queries per day.  If a phone call or email 
takes one minute to respond to a query, 
it would take over five customer service 
personnel working (8hrs X 60mins) 480 
minutes per day to address this volume.  
Lynx Mobile provides the added benefit 

of being available 24 hours a day, 7 days 
a week.

About the organisation
Versiant offers software and support to 
the Marine Terminal Community. We are 
committed to providing reliable, first-
class, 24/7 customer support. With over 
30 years of support experience within the 
marine terminal industry, Versiant's TOS 
support team possesses the tools and 
skills to support any operational process. 
Our customer centric support team can 
help you leverage your Navis SPARCS 
N4 terminal operating system to increase 
EDI efficiency, extend your current TOS to 
achieve new levels of effectiveness, and 
perform regular maintenance to ensure 
maximum TOS availability. Versiant's 
operat ional  knowledge wi l l  enable 
your business to utilise technology to 

streamline workflow and decrease costs. 
Versiant customers enjoy the comfort of 
having a highly trained team of customer 
support representatives, programmers, 
and business analysts available to them 
at any time. 

We  a re  a  Nav i s  SPARCS N4 
Certification Partner: Versiant is the sole 
SPARCS N4 implementation partner for 
Navis in the Americas, but assists terminal 
operators globally with the deployment, 
migration and support of the full suite of 
Navis products. Versiant will have a booth 
at Navis World.  Be sure to stop by for a 
demonstration.

Enquiries 
3700 Arco Corporate Dr
Charlotte, NC 28273
United States
Tel: +1 704-831-3900
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Automation is widely accepted as the 
way towards improved productivity, safety, 
efficiency and competitiveness in today's 
container ports and terminals. In addition 
to newly built greenfield terminals, the 
benefits of automation are also accessible 
to existing terminals. 

Automated terminals can help improve 
the sustainability of operations in several 
ways. Optimised container flows reduce 
energy consumption and emissions. 
Automated equipment leads to a safer 
working environment, significantly lower 
accident rates and reduced insurance 
costs. Automated operation also extends 
equipment lifetimes, thus preserving 
resources and contributing to sustainability. 

A conversion to automation is a 
significant undertaking that requires 
profound technical expertise as well 
as the capacity to integrate numerous 
complex systems. In order to carry out 
the conversion in a sustainable way from 
the point of view of the environment, 
economy and people, both client and 
vendor need to focus on careful mapping 
of the terminal's business processes and 
on a deep-reaching change in operational 
culture. 

Cornerstones of success 
Automation projects always revolve around 
a basic wish list – an ideal implementation 
encompasses the following:
• Minimal operational downtime
• Shortest time to value
• Improving / maintaining operational 

performance 
• Improving / maintaining reliability

Success in practice will depend on 
skilful optimisation of these and numerous 
other factors. A key consideration is 
implementation time. On the one 
hand, terminals seek to minimise the 
cost of conversion, often by combining 
components from multiple vendors. On 
the other hand, every interface between 

two systems must be automated. The 
simpler the overall system and the fewer 
interfaces that need to be integrated and 
tested, the faster the implementation. 

Simply optimising individual system 
components is a short-sighted approach. 
If automation is built with a ‘bits and 
pieces’ philosophy, a terminal may save 
in the (very) short run, but these savings 
can be lost at the deployment stage due 
to the added complexity of integration. 
By contrast, a vendor that can offer a pre-
integrated solution will be able to provide 
a system that is not only deployed faster, 
but is also more cost-effective as a whole.  

Proven modules
Typically, several automated system 
suppliers will work on the same project. 
As a rule of thumb, every system needs 
at least one interface to another system, 
and someone has to integrate these 
interfaces. If the number of suppliers and 
systems is kept to a minimum, the number 
of different interfaces is also reduced 
dramatically. The system thus becomes 
simpler and faster to integrate.

In a standard project, integration is 
carried out by a terminal operator, a 
third-party consultant, or an automation 
supplier. Some suppliers can offer readily 
integrated solutions to most tasks in 
a terminal, and Kalmar can also offer 
professional service support to customers 
who need a knowledgeable system 
integrator to work on their project.

Each terminal is different and there is 
no single solution that fits all operators. 
A key conceptual point is that terminal 
automation is usually considered a project. 
However, a more fruitful approach 
would be to think in terms of proven 
modules, such as combinations of tested 
and standardised hardware and software 
components. This change in perspective 
helps to shorten implementation times 
and improves the efficiency of a finished 

system, ult imately contr ibuting to 
increased sustainability thanks to saved 
resources.

Maintaining peak capacity
One of the most important considerations 
in  any  automat ion convers ion at 
brownfield terminals is how to ensure 
the highest possible capacity during a 
conversion project while minimising 
disruption to terminal operations. Usually, 
this will require a step-by-step approach to 
the conversion. 

For existing straddle carrier operations, 
the alternative routes are:
• Conversion to fully automated 

AutoStrad operation
• Adding stacking capacity by using 

some ASC blocks in the stacking 

Sustainable terminal 
automation

Tommi Pettersson, Vice President (Automation) and  
Ilkka Annala, Vice President (Project Delivery), Kalmar, 
Tampere, Finland
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area and handling the remaining 
te rmina l  and  ASC water s ide 
horizontal transportation operation 
with exist ing manual stradd le 
carriers. With this approach, the 
terminal can continue operations 
during the transition

• Full ASC + automated shuttle 
carrier (AutoShuttle) conversion

For an existing RTG operation, the 

options are:
• Full ASC + AutoShuttle conversion
• Full or partial AutoRTG operation 

with horizontal transportation 
based on shuttle carriers or terminal 
tractors 

The sustainability implications of 
automation conversion vary depending 
on the type of terminal. For example, 
converting an existing straddle carrier 

terminal to AutoStrad operation section 
by section might be the easiest from this 
perspective. The environmental impact of 
a conversion is minimal since the entire 
terminal infrastructure need not be rebuilt, 
with the exception of adding fences, safety 
systems, road interchange functions and 
navigation beacons for straddle carriers.

With minimal infrastructure impact, 
AutoStrad conversion offers rapid savings 
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About the authors

Tommi Pettersson is VP, Kalmar 
Automat ion , and  ha s  s t rong 
experience in software and hardware 
development, automation project 
management and project  sa les 
as well as related business model 
development. Before joining Kalmar 
in May 2014, he worked as CEO in 
a Finnish industrial investment and 
development company focusing on 
demanding automation solutions, and, 
prior to that, in management positions 
at Elqotec, a consumer electronics 
contract manufacturer.

I l kka  Anna l a  i s  VP, Pro j e c t 
Delivery, at Kalmar, he entered the 
transportation equipment industry 
at the Valmet Tampere Works in 
1984, working in R&D. He worked 
with the Kalmar straddle carrier 
product line from 1991, creating 
the Kalmar AutoStrad system and 
introducing shuttle carrier horizontal 
transportation to ASC terminals 
in the early 2000s. Currently he is 
running the Kalmar megaproject 
delivery function at the company's 
Automation and Projects Division.

About the organisation

Kalmar, part of Cargotec, offers 
the widest range of cargo handling 
solutions and services to ports, 
terminals, distribution centres and to 
heavy industry. Kalmar is the industry 
forerunner in terminal automation 
and in energy efficient container 
handling, with one in four container 
movements around the globe being 
handled by a Kalmar solution. 
Through its  extensive product 
portfolio, global service network and 
ability to enable a seamless integration 
of different terminal processes, 
Kalmar improves the efficiency of 
every move.

Enquiries

Kalmar
Porkkalankatu 5
Helsinki
Finland

kalmar.communications@
kalmarglobal.com

in operational and maintenance expenses. 
Furthermore, energy consumption is 
noticeably reduced thanks to more 
efficient automated driving as well as 
a reduced need for yard lighting and 
air-conditioning. AutoStrads also save 
fuel by enabling engine stop and start 
functionality during idle periods, which 
is very hard to implement consistently 
with traditional manually driven straddle 
carriers. 

Adding ASC blocks to a manual 
straddle carrier terminal also results in a 
fairly easy conversion, during which the 
manual terminal can continue its operation 
uninterrupted and the existing straddle 
carrier fleet can be used for waterside 
horizontal transportation.

The smooth and efficient deployment 
of new technology in an automation 
project requires thorough testing and pre-
integration to ensure the compatibility of 
all systems. Kalmar can offer emulation of 
the company's Terminal Logistic System 
(TLS) and various Terminal Operating 
Systems (TOS). The environment can be 
used for regression testing of new product 
releases.

 Managing change
An easily overlooked aspect of terminal 
automation is that it is in fact more of a 
cultural than technical issue. Whether 
creating a new automated terminal 
or converting a manual terminal to 
automated operation, change management 
is crucial. Equipment upgrades are usually 
planned carefully, but people-related issues 
are quite often overlooked, even though 
human behaviour takes more time to 
adapt. Change is inevitable, so the question 
is how to manage it now. 

Successful change management requires 
an open dialogue with all stakeholders. 
Human resources need to be taken into 
account from the beginning. Automation 
provides new job opportunities, but 
also places additional demands on the 
workforce. Furthermore, to be able to 
plan an efficient automated terminal, the 
terminal must be able to map all of its 
business processes. In automated terminals, 
what is not mapped cannot be automated.

Wanted: new skills
Automated operations require radically 
different skillsets compared to traditional 
terminals. Typical additional skills that are 
required include:
•  Understanding the operating 

principles of automated equipment 
and systems

• Systematic planning of operation 
and maintenance work

• Data and fact-based usage and 
analysis compared to operators 

reporting faults in equipment
• Data mining
• Competence in measuring and 

sensor technology (that replaces the 
human senses)

New jobs  that  wi l l  need to be 
outsourced, or in-sourced, inc lude 
automation system specialists, system 
optimisation engineers, IT system service 
and maintenance professionals, and 
instructors for internal staff and external 
parties. On the other hand, significantly 
fewer employees will be required for 
basic container operations and traditional 
maintenance tasks.  

80% is not good enough
Manual systems will work even if they 
are not in perfect condition, since human 
operators can usually compensate for the 
quirks and deficiencies of each individual 
piece of equipment. To deliver their full 
potential, automated equipment and the 
entire system always need to be in 100% 
working condition. 

This requires a major change in 
attitude for maintenance operations. 
The 75% to 80% equipment and system 
condition that is typically acceptable 
in manual equipment is simply no 
longer enough. Systematic pre-emptive 
maintenance processes become essential 
in automated terminals . However, 
as collisions and other accidents due 
to human error are eliminated, the 
need for ad hoc repairs is also reduced 
dramatically, bringing cost savings in the 
long term. 

 Towards a sustainable future 
Automation is still very new in the port 
industry when compared to many other 
fields such as aviation, factory serial 
production and manufacturing. To evaluate 
the possibilities of increased sustainability 
due to automation, there is much that we 
can learn from other industries. 

The long-term benefits of automation 
are clearly evident, but these benefits come 
with widespread changes that will need to 
be addressed in a comprehensive way. As 
warehouse workers have become operators 
of automated warehouses, and engine 
mechanics have become engineers who 
can calibrate integrated sensor systems, so 
will port workers need to become skilled 
professionals at home with sophisticated 
automated systems. 

So far, a fairly limited amount of 
knowledge exists among port operators on 
how to operate and maintain automated 
systems efficiently. Successfully gaining 
this knowledge and managing the 
transformation in a sustainable way is 
the key question for ports and terminals 
seeking a competitive future. 
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Port Planning, 
Design and 

Construction

“The pure focus on waterfront transformations combined with a 
strong belief that ports and cities will inevitably grow apart has 
brought policy focus away from the economic linkages that remained 
between port and city...”
 
‘Rotterdam as a World Port City’, page 78



Ever since antiquity, ports have been the 
engines of growth, peace and prosperity. 
This is as true today as it was back then. 
Over 85% of global trade occurs via ports 
and seagoing vessels. In 2013, this included 
the trade and transport of 9.5 billion 
tonnes of goods and it is little wonder that 
maritime transport is the object of special 
attention all over the globe. In this regard, 
trans-Pacific and Europe-Asia navigation 
are of particular interest.

Maritime transport is growing 
The strong growth of global trade and the 
volume of maritime transport over the last 
decade has been striking. For the first time 
since the industrial revolution both are 
growing at a faster pace than the world's 
population. This is a new trend reflecting 
the fact that we all consume more as global 
wealth increases.

This exponential growth is mainly 
governed by the increasing transport of 
dry bulk goods such as ore, fertiliser and 
containerised cargo, a market which is 
gradually replacing mixed cargo. The 
‘Global Supply Chain’ concept will be the 
single biggest challenge facing ports in 
the 21st century. People want their goods 
‘ just in time’ and from ‘door to door’. 
When one considers that stocks are too 
expensive and the transport chain is under 
constant pressure to ascertain delivery 
times and logistics, it becomes clear that 
industry advancement requires excellent 
infrastructure and organisation of both 
ports and waterways, combined with a 
reliable, fast and efficient fleet. 

The ancient concept of harbours in 
which merchant ships lie at anchorage 
waiting for the release of the quay is long 
gone in today's world. A port that makes 
its ships wait is doomed to failure.

Contemporary challenges 
For ship owners, bigger, deeper and faster 
ships are the answer to customer demands 
to move goods in a quicker and cheaper 

way. Economies of scale call for lower 
transport costs, meaning larger ships with 
larger maximum capacities. This requires 
deeper and wider waterways, adapted 
port infrastructures and highly efficient 
producer-to-consumer services and links.

The upscaling of container ships since 
their introduction in maritime trade in the 
1960s has resulted in a drastic reduction 
in the unit price of transport. At the same 
time, the length, width and draught of 
these vessels is increasing, which means 
that waterways must also be deepened and 
widened accordingly.

Thus, the challenges facing the port 
of the 21st century revolve around issues 
of accessibility, adapted infrastructure for 
fast rotation and the integration of the 
full range of services necessary to secure 
the global supply chain. Container carrier 
vessels rotate at ever increasing paces, with 
time-lapses between arrival at berth and 
departure of less than 30 hours, irrespective 
the size of the vessel.

Belgium’s ports
Belgium's major seaports are already 
prepared for this. In addition to being 
a global hub for maritime transport, 
Antwerp, which processes over 190 million 
tonnes a year, is also a giant industrial and 
trading complex. It is a warehouse and 
processing centre equipped with all the 
latest facilities. The Port of Zeebrugge 
processes over 42 million tonnes a year and 
is a sound gateway to the sea, in spite of its 
sore need for access to inland waterways. 
Ghent processes over 26 million tonnes 
per year and remains by far Europe's 
leading port in terms of added value per 
tonne processed. The total added value of 
all Belgium's ports came to $30 billion last 
year, making them one of the main drivers 
of the domestic economy. 

Environmental awareness  
Aside from indispensable expansions in 
width and draught, ports also face other 

rapidly growing challenges in the 21st 
century. These include variable and 
unpredictable fuel and energy prices 
(ports are major consumers), the effects of 
climate change (such as rising sea levels 
and increased storm intensity), stricter 
global environmental regulations (such 
as CO2 emission requirements, as well 
as the ban on fuels with high sulphur 
content), environmental acceptance of 
port investments and expansion projects 
to meet market demand, and the absolute 
necessity of flexible responses from 
producers and clients to sudden changes in 
market conditions.

Ship owners and fleet operators are 
already actively preparing for these 
developments. Eco-ships distinguish 
themselves with a 35% reduction in fuel 
consumption and a 50% reduction in 
greenhouse gas emissions. In merchant 
shipping, there is already a kind of 
environmental quota system for ships, with 
Maersk’s Triple-E container ships setting 
the trend. The search is on for alternative 
fuels such as LNG or fuel cells, for 
optimal fuel consumption for each speed, 
and for the tools to make transport more 
economical. Shorter or more fuel-efficient 
navigation routes – such as the North Pole 
navigation route - are currently serious 
topics of debate. The recent initiatives to 
enlarge inter-oceanic canals (the Panama 
and Suez Canals) reflect these trends.

Attracting shipping lines
Two decades ago, people believed that 
large ports with a good draught or 
accessibility would be forced to evolve 
into centralised hub ports from which 
feeder services would transport goods to 
smaller ports. Now we see that the race 
to attract shipping lines is just as intense 
as ever as ports need to improve, enlarge 
and modernise their accessibilities and 
infrastructures to meet the new demands. 
That, or face disappearance. Services for 
ports of the 21st century are described in 

The 21st century  
port: a vision 

Bernard Malherbe, Director of Project Development, 
Jan De Nul Group, Capellen, Luxembourg
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terms such as ‘just-in-time transit’, ‘door-
to-door’, ‘quality’ and ‘integration of all 
related services’. In the port of the 21st 
century, time is always money.

Accessibility remains vital
A visualisation of the ideal port for 
the 21st century might appear to be 
theoretically sound in terms of mooring 
facilities and quay utilisation, but is 
incomplete without the integration 
of maritime access and hinter land 
connections.

Port accessibility remains crucial to 
maritime shipping and inland shipping, 
but also to estuary shipping, rail and 
roadway transport. Many large ports 
historically grew up around a city or a 
trading centre near waterways and ended 
up bursting at the seams, as it were. Access 
routes needed to be adapted to this growth, 
but this was only possible to a limited 
degree. The Netherlands has seen a great 
deal of work in solidifying routes by using 
hard hydraulic engineering structures. 
Other countries have opted to leave a 
certain amount of leeway to the river. Still, 
the biggest change in maritime access 
has been the deepening and widening of 
channels.

The maritime shipping lanes on 
the Belgian Continental Shelve are 
characterised by sandbanks and channels. 
It is striking that the deepening or 

widening of a channel is actually a 
relatively small operation compared to the 
scale of the estuary or the territorial sea. 
Yet studies exemplify that minor changes 
in the morphology of the seabed can bring 
about far-reaching and sometimes even 
irreversible changes to the ecosystem. This 
means an environmentally friendly and 
sustainable approach is a prerequisite for 
such operations. 

The dimensions of the access channels 
are still relatively small compared to 
those of large seagoing vessels: the largest 
bulk carrier is 360m long, 65m wide and 
extends 23m below the waterline. It moves 
with barely 2m of under-keel clearance 
between its keel and the constantly 
changing channel bottom and with barely 
120m of clearance between two passing 
ships.

The dredging and maintenance of the 
channels and harbour basins is therefore 
necessarily subject to the same strict 
requirements for accuracy, cost-efficiency 
and environmental responsibility. That is 
why Jan De Nul Group continues to opt 
for a policy with the largest and most 
modern ships, resulting in lower fuel 
consumption, lower emissions, higher 
degrees of accuracy and optimal cost-
efficiency. As long as global trade keeps 
growing, the dredging industry must grow 
with it. Only those who have adapted will 
be able to meet the new challenges. 

Main: Port Hedland, Western Australia
Left insert: Brazil - Port of Itajai; 
Right insert: Zeebrugge, Belgium
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Most studies and models on the port-city 
interface focus on the inevitable process 
in which ports and cities grow apart, 
both spatially and economically. What is 
often overlooked is the relationships that 
remain in the form of maritime business 
services (finance, insurance, legal). These 
maritime business services are in demand 
by port users, yet maintain a principally 
‘urban’ profile. The local presence of these 
services adds important value to the urban 
economy, as these services imply highly 

skilled and specialised jobs. 
However, not all these services need 

to be in close proximity of the daily port 
operations and the physical handling of 
goods. In this paper we look at the role of 
maritime business services and address a 
typology of port cities. Next we focus on 
port policy in Rotterdam, in particular 
its Port Vision 2030, and highlight 
how various local stakeholders have 
been mobilised to form the Rotterdam 
Maritime Services Community (RMSC).  

The case of Rotterdam as such shows how 
the port and city still evolve together and 
can strengthen each other strategically and 
economically.

The evolution of port cities
Most  evolut ionar y  models  depict 
ineluctable stages of spatial and functional 
separation between port and urban 
activities locally. Spatially, the increased 
intensity of port-industrial activity in 
combination with urban growth and the 
lack of available land for further expansion, 
as well as environmental constraints, has 
led port facilities to move away from city 
centres. In economic terms, ports have 
become less dependent on the urban 
labour market due to increased automation 
and operational rationalisation. 

Cities have also become less dependent 
on ‘their’ ports for local economic growth, 
as much of the cargo is destined for 
distant hinterlands. Indeed, much of 
port-city policy and planning efforts 
of the early 1980s onwards dealt with 
the redevelopment of derelict, largely 
brownfield urban waterfront sites that 
were formerly used for shipping activities 
and, often closely located to ‘downtown’ 
areas. Many histor ical  waterfronts 
across the world underwent dramatic 
transformations, with London’s Canary 
Wharf and Hamburg’s HafenCity the 
most iconic.  

The  pure  f ocus  on  wate r f ront 
transformations combined with a strong 
belief that ports and cities will inevitably 
grow apart has brought policy focus 
away from the economic linkages that 
remained between port and city in the 
form of advanced business services such as 
ship and trade finance, marine insurance 
and risk management, and all kind of 
legal aspects concerning the international 
carriage of goods. Indeed, many of these 
business services came into being near 

Rotterdam as a
World Port City

 
Wouter Jacobs, Research Fellow, Department of Regional, Port and Transport 
Economics, Erasmus University of Rotterdam, Rotterdam, Netherlands;  
Menno Huijs, Policy Coordinator Maritime and Ports, City of Rotterdam, Rotterdam, 
Netherlands; Isabelle Vries, Program Manager Corporate Strategy, Port of 
Rotterdam Authority, Rotterdam, Netherlands

Figure 1: A Typology of Port Cities
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shipping activity and trade entrepôts at the 
historical waterfronts of port cities such as 
London and Amsterdam. In the current 
age of rapid transmission of information 
and finance, these services however are not 
needed in the direct proximity of ports any 
longer. However, this does not imply that 
they are entirely footloose, as they are still 
concentrated geographically. 

World Port City networks
The essential philosophy of World 
Port City networks is not so much the 
successful redevelopment of a waterfront 
site within a particular port city, but rather 
how certain port cities are linked through 
international shipping and business 
networks. These networks are, on the one 
hand, the cargo flows and supply chains 
that move through ports. On the other 
hand, these networks are corporate ties 
of maritime business services and the 
transactions they facilitate among port 
users across the globe. These two types of 
networks do not necessarily overlap. Based 
upon this simple distinction, four types of 
port cities can then be distinguished: 
• Load centers: Port cities in which 

seaports handle large volumes of 
cargo yet host only a limited number 
of advanced producer services. These 

services will be purchased from 
exterior arenas such as service centers 
or World Port Cities.  Examples 
are the major cargo handling ports 
in Asia and mining ports in Brazil, 
Australia or South Africa

• Port cities: In this category port and 
urban functions coexist in relative 
harmony and interdependence. The 
port handles a considerable amount 
of traffic and the city hosts some 
maritime business services. However, 
the intensity of traffic handling has 
reached a certain limit and maritime 
business services operate only local 
markets. Examples include Liverpool, 
Baltimore and Bordeaux 

• Service centres: These are port cities 
that act as (international) centres 
for specialised advanced producer 
services (such as ship finance or 
marine insurance) although their 
ports have lost economic importance 
and attract only limited volumes 
of cargo. In extreme cases, they do 
not have a seaport at all. Examples 
include London, Oslo, Paris and 
Madrid

• World Port Cities: These are port 
cities that act as important physical 
nodes in global trade and which at 

the same time host a comparatively 
large number of maritime business 
services. Examples include Singapore, 
Hong Kong, Hamburg and New 
York Rotterdam

The question is then, how are port cities 
in the world positioned and how do they 
evolve? 

It’s a London thing
Despite the major inner-city London 
port losing its significance during the 
second half the 20th century, the city has 
remained the most important maritime 
business service centre up until today. This 
can be explained by the historical presence 
of important maritime institutions such as 
the Lloyd’s of London insurance market, 
the Baltic Exchange and the establishment 
of the IMO and other international 
institutes. While other insurance markets 
became fully electronic, business at Lloyd’s 
continues to be face-to-face in which 
reputation, trust and skills remain the most 
important traits for the agents operating 
on behalf of the syndicates at Lloyd’s. 

In the wake of Lloyd’s many (re-)
insurance companies, underwriters and 
insurance brokers have a strong presence 
in the city. In terms of maritime law, 
London benefits greatly from the fact 
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Figure 2: The Global Network Structure of Maritime Advanced Business Services
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that the arbitration clause in standardised 
contracts of the Baltic and International 
Maritime Council (BIMCO) mentions 
English maritime law as the default 
cornerstone, and furthermore, the fact that 
most ship financing contracts, including 
second-hands, are based upon English 
law. Anglo-Saxon law firms are generally 
the most globalised when compared with 
their European peers, thereby capable of 
servicing clients domestically and abroad. 
Nonetheless, London’s pre-eminence does 
not imply that there are no other locations 
that cater for global and local business.

Singapore  
Singapore has developed into Asia’s 
leading maritime centre. It has a local 
branch of Lloyd’s and a number of 
syndicate’s are active, with all the major 
international and regional banks remaining 
very active in shipping and trade. In 
addition, Singapore has its Court of 
Arbitration which has become a default 
arbitration centre in BIMCO contracts, 
as well as introducing its own ‘Ships Sale 
Form’ and providing a variety of incentives 
for P&I Clubs and other marine insurance 
companies to set up office. 

Singapore’s growth strategy is best 
exemplified by the port authority’s mission 
statement: ‘To develop and promote 
Singapore as a premier global hub port 
and an international maritime centre, 
and to advance and safeguard Singapore's 
strategic maritime interests’.

The example of Singapore shows there 
remains a strategic element in keeping 
both functions (port operational and 
business services) in place. This is also 
recently recognised by port planners 
and urban policymakers in Rotterdam, 
Europe’s biggest port. According to a 2013 
OECD study, the potential economic 
synergies between port and city are 
nowhere better represented than in the 
case of Rotterdam.

Rotterdam’s vision for 2030
In 2011, the Port Authority and the 
municipal ity of  Rotterdam jointly 
published their long term vision on 
the future of the port. Based on trends 
and developments, the vision presents 
ambitious growth strategies for the hub 
function and the industrial cluster of the 
port. In order to accomplish its goals, ten 
factors of success have been identified 
and each of them has been modified into 
actions to be undertaken. In addition, 
the Port Vision 2030 now also includes 
a strategy on how both port and city can 
mutually benefit each other’s presence. 

Formation of the RMSC 
Turning Rotterdam into a leading 
international maritime (business) service 
centre has become the main strategy of 
the city government with the adoption 
of the Port Vision in 2011. It is well 
known that the Rotterdam region is in a 
strong competitive position in regards 
to ship building, ship repair, dredging 
and salvaging services. However, it is less 
well-known that Rotterdam also has an 
important concentration of maritime 
business ser vices such as maritime 
insurance companies, ship finance, ship 
brokers, maritime law firms and shared 
service centres. 

Rotterdam ranks fifth in the world in 
terms of companies (behind London, 
Singapore, New York and Hong Kong) 
and the city hosts the tenth largest 
maritime insurance market in terms of 
written premiums. Moreover, within the 
Netherlands, bankers and law firms have 
concentrated their maritime desks in 
Rotterdam. This was a well-kept secret and 
an important asset for both the port and the 
city’s economy that had never been promoted 
before. Therefore, the municipality and port 
authority developed a strategy to promote 
Rotterdam as a world leading maritime 
business service centre. The Business 
University of Nyenrode was contracted by 
the City of Rotterdam to align the various 
actors along common objectives and design 
an appropriate governance arrangement. 

In a series of informal meetings hosted 
by the city, various companies from the 
Dutch financial sector such as ABN 
Amro Bank, ING Bank and Rabobank; 
the insurance sector such as AON, HDI 
Gerling Allianz and Amlin; and the 
legal sector such as Nauta Dutilh and 
Van Steenderen Mainport Lawyers were 
invited to think about possibilities to 
strengthen the competitive advantage 
of the maritime business service cluster. 
Knowledge institutes were also invited to 
the collective brainstorm.  

This gathering resulted in an interactive 
process with a shared vision and action 
plan. Throughout 2014, there was a trade 
mission to Athens, a new course on ship 
finance underway, and the Mare Forum 
on ship finance was hosted for the first 
time in Rotterdam. The network partners, 
who were mainly private companies, were 
confident that the Rotterdam Maritime 
Services Community (RMSC) could 
become a success, and at the end of 2014 
it was decided to turn the network into a 
privately driven formal association. The 
formal launch of this association happened 
only very recently on February 3, 2015. 
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Serious gaming: effective and 
engaging  
Learning by doing with simulation games 
is the upcoming training method of this 
century. By practicing serious games 
that recreate real-life complex situations, 
port operators can familiarise themselves 
with high-risk scenarios. Serious games 
are already being utilised for training 
purposes in the military, in space-training, 
in government cr isis handling, for 
industrial equipment handling, business 
strategy, logistics and more recently, in 
the medical domain. The advancement in 
IT, virtual reality and gaming has made 
it possible to develop at relative low cost 
complex games. 

I n  a  2 0 1 1  m e t a  s t u d y, w h i c h 
summarised the results of 65 studies, 
it was proven that factual knowledge is 
increased by 11% in trainees taught with 

simulation games compared to people 
using traditional training methods. 
Furthermore, procedural knowledge is 
14% higher, retention is 9% higher, and 
self-efficacy is 20% higher. 

TBA has a long history of using 
serious games for training purposes. We 
have created business games focused on 
maritime terminals, as well as interactive, 
dynamic planning games aimed at 
teaching planners and operational 
controllers the finesses of optimised 
planning and execution. The next step is 
for TBA to take the training simulation 
experience onto the next level. TBA 
wants to offer clients a fully immersive 
training experience in the 3D simulation 
game, offering an experience as near to 
real-life as possible. This innovation can 
directly improve the daily performance in 
automated terminals worldwide. 

Automation = higher productivity 
In  2015, severa l  fu l l y  automated 
terminals will come into operation that 
are especially designed to take on the 
challenge of high efficiency, low cost 
and high waterside productivity for 
20,000+ TEU ships. As these megaships 
are driving (peak) productivity demands 
in  terminal  waters ide  operat ions , 
expectations are that (semi-) automated 
practices will increase over the next few 
years across the industry. 

Fully automated terminals are placing 
different demands on the staff controlling 
them as tasks become less operational and 
more tactical. As the speed of operations 
ramps up (productivity demands are 
over 40 boxes an hour at present) the 
operational impact is constantly under 
demand to be minimised in case of 
disruptions. Challenges mount up on 

The future: 
serious gaming in  
automated terminals

Dr Yvo A. Saanen, Managing Director, TBA, Delft, Netherlands;  
Mariëtte E. Koekoek, Project Manager, TBA, Delft, Netherlands
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terminal management regarding how 
best to train personnel to ensure safety 
procedures are followed rigidly with 
minimal impact on production and 
maximum impact on the safety of staff 
working in automated areas. 

TBA has str ived to provide the 
solution to this issue. Serious gaming 
a l l o w s  a  t r a i n e e  p o r t  o p e r a t o r 
to  expe r i ence  wha t  i t  f e e l s  l i ke 
in  automated areas  of  por ts , and 
furthermore, to understand just how vital 
communication and safety is in such a 
domain. By having the opportunity 
to test and practice standard operating 
procedures under a  wide range of 
possible operational scenarios, without 
exposing people to any real danger, 
serious games offer the safest and most 
powerful learning environment.

A serious gaming first
TBA has been working for years with 
state-of-the-art  s imulation models 
all around the globe for consultancy, 
operational excellence and training for 
terminals. In order to be prepared for 
the future demands of clients, in 2011 
TBA started to participate in a research 
consortium with the Delft University of 

Technology, Dinalog (Dutch Institute 
for Advanced Logistics), several SME 
companies and the two new automated 
terminals in the Port of Rotterdam that 
constitute part of the new Maasvlakte II 
development. This research will continue 
until the end of 2015. 

The aim of the research is to create a 
higher shared situational awareness in 
the container supply chain and to reduce 
onsite risks and therefore disruptions, 
which have a negative impact on supply 
chain operations, safety and productivity. 
Shared situational awareness aims for a 
higher overall awareness of the risks 
which exist in a (semi-) automated 
terminal environment, as well as creating 
methodologies of practice which can 
improve overall productivity by reducing 
disruptions and disruption time. 

T h i s  r e s e a r c h  h a s  l e d  t o  t h e 
development of the SAFE-T GAME, 
which is taking simulated training to 
the next level by developing a complete 
virtual terminal which people can enter 
and move around as a game persona. 
The game can be used to train onsite 
personnel for day-to-day operations 
in fully and semi-automated terminals 
and to create further awareness among 

personnel about the impact of their 
decisions on others, on the operation and 
reducing on site risks. 

Three vital components  
Scenarios and feedback are built into the 
SAFE T GAME as users tackle different 
levels. Together with a trainer, softer 
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skills can also be trained such as effective 
communication, behaviour analysis 
and sagacious tactical decisions, all of 
which impact on terminal operations. 
Integrated into the game is the actual 
TBA TEAMS equipment  contro l 
software (which runs live operations 
for automated quay cranes, ASC’s and 
AGV’s) which a number of automated 
terminals are currently operating. A 
complete virtual terminal is running 
based on TBA’s CONTROLS software, 
which is normally used for optimisation 
and testing TOS software, and thirdly, 
a robust game engine which supports 
immersive virtual reality and 3D.

The SAFE-T GAME is the first 
virtual reality automated terminal game 
worldwide. As a game persona you can 
walk around in the virtual terminal, 
which has the exact layout and the exact 
behaviour as a live terminal outside. The 
game is tailor-made to a unique terminal 
to replicate the exact circumstances, such 
as safety and fence control procedures. 
Currently, a game player is either a 
dispatcher or a mechanic, yet TBA is 
currently testing with our research partners 
how to train several risk awareness 
subjects. These inc lude situational 
understanding, safety procedures, how to 
handle disruptions to minimise impact on 
performance, how to handle equipment 
b re a k d ow n s  a n d  c om mu n i c a t i on 
effectiveness. Preliminairy tests have 
shown technical personnel to behave in 

the game as in real life and has exposed 
behaviour which poses a potential risk. 

2015: a sneak preview 
TBA is currently extending the SAFE-T 
GAME into a full training suite in order 
to train dispatchers, mechanics and external 
personnel that occasionally need to work on 
site. Furthermore, TBA is implementing the 
use of the ‘Oculus Rift’ virtual reality glasses 
which aim to offer a mechanic the most 
realistic experience of a virtual terminal 
whilst he is fully immersed within 3D. 

Preliminary testing has been done 
with connecting the Terminal Operating 
System (TOS), where the operation in 
the virtual terminal will than replay the 
actual outside live operation, as planned 
and executed in the TOS. TBA plans 
to further expand this in 2015, because 
this would allow personnel to recreate 
live disruptions and vary and evaluate 
their responses to see the impact on the 
performance in the TOS. 

In  the  coming months , fur ther 
training sessions will be conducted with 
the SAFE-T GAME to test and fine 
tune the scenarios included in the game 
with operational and safety experts, as 
well as educational experts. As such, 
TBA and the terminals will be able to 
gain experience with the impact on the 
capabilities of the trainees to ensure that 
this immersive 3D simulation technology 
will have a proven positive impact on the 
overall safety and efficiency at workplaces. 
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Container 
Handling

“As automation becomes the key driver for efficiency in container 
terminal operations, it is important to remember that innovation began 
initially with RMG’s and, at a later stage, RTGs.” 

“A new concept in handling mega-ships”, page 86
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Bigger ships mean more moves per call, 
which in turn means a logical requirement 
for additional berth capacity, or so 
conventional wisdom would state. This 
article contends that upgrading berth 
capacity alone in order to tackle mega-ships 
will lead to congestion throughout yard 
facilities. I believe that additional capacity 
can be achieved whilst avoiding the spectre 
of congestion by improving the efficiency of 
each quay crane at a berth and by increasing 
the number of quay cranes on one ship. 

The NGICT concept 
Because the new generation integrated 
container terminal (NGICT) concept 
is so expansive and there’s limited space 
with which to explore the many facets and 
nuances of the concept in this article, this 
piece touches only the main characteristics 
of this new concept and focuses on the stack 
area in most detail. This is because increasing 
the speed of stack operations is a direct 
challenge for every terminal in the world.

 The main characteristics of the NGICT 
concept are as follows:
• Narrow ship-to-shore (STS) crane 

modules on high positioned rails 
which are able to work in adjacent 
bays of a ship 

• A fixed support-structure in the STS 
area with waterside columns around 
30m behind a quay wall 

• The STS area and the stack area are 
fully integrated. This reduces the 
travel distance between these two 
areas for each container 

• The STS area crane modules put 
containers on top of a two-directional 
AGV which operates parallel to a quay 
until the designated stack lane has 
been reached. At this point, the two-
directional AGV drives over a short 
distance in a perpendicular direction 
until a container is underneath stack 
overhead bridge cranes 

• The special stack overhead bridge 
cranes can pass each other in one 

A new concept in 
handling mega-ships

Frans Koch, CEO, 
Koch Consultancy Group, Goes, Netherlands 
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and the same stack lane and drive 
perpendicular to the quay from an STS 
area to a truck and train area. This way 
no other horizontal transport devices at 
ground level are needed 

Stack operations: overhead  
bridge cranes
As automation becomes the key driver for 
efficiency in container terminal operations, 
it is important to remember that innovation 
began initially with RMG’s and, at a later 
stage, RTGs. Although OHBCs (overhead 
bridge cranes) at that time were equal in 
multi criteria comparisons to RMGs, they 
did not become the standard and dropped 
out of sight. Only a few terminals in the 
world have chosen an OHBC configuration 
since automation, and after this, the OHBC 
case has not been easy to argue. 

Since that time, there has been no 
development in the OHBC-system at all, 
and in the meantime, the RMG and RTG 
cranes have reached a very high level of 
automated technology. Nowadays, at many 
automated terminals, stack operations are 
carried out with RMGs that are generally 
aligned perpendicular to the quay. Each stack 
lane has two RMGs running on the same set 
of rails on ground level. The length of stack 
lanes vary between 250 and 400m, and the 
stacking height is 1-over-4, or 1-over-5. 

OHBC vs RMG
Despite this optimal state-of-the-art 
process, we cannot close our eyes to the 
logistical disadvantages which occur in 
the case of variations in workload. In all 
studies, the RMG and the OHBC have 
had the same problem; they cannot pass 
each other in the same stack lane. Since 
we have solved that problem by inventing 
an ‘upper-OHBC’ and an ‘under-OHBC’, 
which are able to pass each other in one 
and the same stack lane, it thus becomes 
possible to double the stack performance 
and to follow production changes between 
water side and land side demands. 

For example, in one stack lane, two 
OHBCs are working at the water side and 
one OHBC at the land side. In long stack 
lanes, more than three or four OHBCs 
could be installed to achieve higher 
performance and a better distribution of 
the workload. As said before, the special 
OHBCs are made in two models, one with 
a so-called 'under frame work' and one with 
an 'upper frame work'. 

The rails for the 'upper OHBC' and for 
the 'under OHBC' are connected to one 
common girder and supported by common 
columns (see Figure 2). The height of the 
columns can be adjusted to the number of 
stacking layers of containers. By the trussed-
frame, the weight of an OHBC is much 
lighter than the weight of a usual overhead 

crane and therefore much faster and energy 
saving. Above that, a trussed-frame affords 
the space to carry a container completely 
inside a crane. 

Each OHBC can be equipped with an 
extra support system across the bottom 
members that makes it possible (by using 
one spreader) to carry two 40ft containers 
at the same time. Another advantage 
of the system is that it offers maximum 
redundancy because the 'upper OHBC' is 
able to carry the 'under OHBC' in case of 
a breakdown, and the other way round. This 
level of flexibility would result in a higher 
performance for the whole stacking process. 

A standard OHBC costs less than 50% 
of a standard RMG, while its weight is 
approximately 15% to that of an RMG. 
Furthermore, the travelling speed is higher, 
the energy consumption is lower, and last but 
not least, the stack density is much higher.

Structure
The support structure for an OHBC, 
consisting of standard steel columns and 
trussed girders including piled foundations, 
is built uniquely due to an inventive and 
integrated modular design which is very 
economical. The stack density is almost 30% 
higher than in the case of RMG’s. 

Cost benefit 
For a 'block' within the stack area that 
consists of 6 stack lanes (180m wide and 
300m long) with two OHBC's per stack 
lane (12 in total), the investment will 
be at least 20% lower than a traditional 
configuration with 10 RMG's in an equal 
area. The savings on operational costs per 
TEU are much higher. 

Placement
Positioning an OHBC in another stack lane 
can be done by a ‘shunter’ at the end of a 
stack lane. Due to the ability to vary the 
number of OHBC's over the length of one 
stack lane, we found that even on a terminal 
with a high transhipment rate there is 
no need to choose side-loaded systems 
parallel to the quay (unless other factors 
are more determined). In case of very high 
transhipment rates, an extra one directional 
AGV transport lane parallel to the quay 
across the perpendicular stack lanes will be 
sufficient (see Figure 5). 

The distance between the quay and an 
extra lane, and the number of AGV tracks 
in this lane, will follow from the logistical 
calculations. All movements in this extra 
lane reduce the movements in the STS 
area. Also, the total transport distance of a 
container will be much less than in case of a 
side-loaded RMG system. 

Another important advantage of 
the OHBC configuration is that truck 
loading can be fully integrated within 

perpendicular stack lanes so the driving 
direction can be parallel to the quay 
without any backward driving at all. 
Therefore, coupled combinations of 3 x 
20ft are also possible (see Figure 6).

 Conclusion
Although in this article I have confined 
myself to stack operations, it may be clear 
that with a higher performance in stack 
operations, it will be possible to achieve 
a higher productivity of STS cranes as 
well. Simulations carried out by TBA 
Netherlands have shown the industry that 
the productivity of a current STS crane 
working with two-directional AGV’s could 
increase productivity by almost 70%, while 
the number of AGV’s per quay crane can 
be cut down by 50%. This very positive 
effect shows that the implementation 
of the NGICT stack configuration on 
existing terminals can lead to much higher 
performance. However, the utmost profit of 
the OHBC configuration will be achieved 
when the stack area is fully integrated into 
the ship-to-shore area, which is one of the 
main principles of the NGICT-concept. 
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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 inuksuk 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.



This paper marks the second instalment of 
Jean-Paul Rodrigue and Theo Notteboom’s 
‘looking inside the box’ initiative. Part one 
was featured in Issue 64 of PTI. 

Globalising the chill
Temperature control is a component of 
containerisation that has continued to 
rise in importance with international 
trade. As a number of countries focus 
their export economy around food and 
produce production, the need to keep these 
products fresh for extended periods of time 
has become more salient. Growing income 
levels have seen a change in dietary trends, 
with a growing consumption of fresh fruits 
and vegetables, as well as meat and fish, 
and producers and retailers have responded 
with an array of exotic fresh products 
originating from around the world, taking 
advantage of seasonality. 

Any major grocery store around the 
world is likely to carry tangerines from 
South Africa, apples from New Zealand, 
bananas from Costa Rica and asparagus 
from Mexico. Alone, the US imports 
about 30% of its fruits and vegetables, and 
20% of its food exports can be considered 
perishables.

Reefers and the cold chain 
industry
A cold chain industry has emerged 
to service these commodity chains. 
Refrigerated containers, also known as 
reefers, account for a growing share of 
the refrigerated cargo being transported 
around the world. In 1980, 33% of 
the refrigerated transport capacity in 
maritime shipping was containerised, this 
share rapidly climbed to 72% in 2013. 
Because of the additional insulation, and 
particularly because of the power plant, a 
40-foot reefer costs in the range of 6 times 
more than a regular container.

Reefer containers are competing with 
reefer ships, and the former are rapidly 
gaining market share. Traditional systems 

built around reefer ships, where food sits 
on pallets in a refrigerated hold and is 
delivered to a cold storage facility on 
arrival, are shifting to systems to handle 
goods in containers with refrigeration 
units, sometimes bypassing cold storage on 
arrival. The world’s refrigerated ship fleet 
is fast shrinking as a new generation of 
container ships with a large reefer capacity 
transforms how fruit, meat and other 
perishable foods move around the globe.

Inside the reefer
What is being carried inside reefers is 
revealing of the trade and supply chains 
it supports. The main reefer commodity 
groups are divided into living and non-
living cargo. Bananas, exotics (pineapples, 
kiwifruit, avocados), deciduous (apples, 
grapes, pears) and citrus (oranges, lemons/
limes, grapefruit, others) are a part of the 
living group, the non-living commodities 
are products such as fish/seafood and meat. 
The dairy and ‘others’ group (tomatoes, 
frozen potatoes, berries, melons, frozen 
vegetables, fresh vegetables) contain 
living and non-living commodities. 

The transport of bananas, meat, fish and 
seafood products account for 63% of the 
reefer trade. Alone, bananas account for 
20% of the trade.

Making the distinction between the 
living and the non-living is of vital 
importance for transport because of the 
distinction in temperature setup and 
atmosphere control. Living commodities 
will be transported under refrigerated 
conditions with a limited lifespan (shelf 
life), non-living commodities can be 
frozen, resulting in a longer lifespan. Out 
of the 144.2 million tonnes of worldwide 
reefer trade in 2009, it is estimated that 
54% was seaborne, although the percentage 
varies significantly by commodity and by 
region.

A problem of integrity
A chain is as strong as its weakest link. 
This is of particular relevance for a cold 
chain which preserves the integrity of a 
product by maintaining its temperature 
within a specific temperature range (2-8 
degrees C is common, ranging to 13 
degrees C for bananas). Many products, 

Keeping it cool: challenges for the 
containerised reefer trade

Professor Jean-Paul Rodrigue, Hofstra University, New York, USA; Professor Theo Notteboom, 
Dalian Maritime University, Dalian, China, and ITMMA, University of Antwerp, Belgium

Figure 1: Seaborne Reefer Trade, 2008 So
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such as food, pharmaceuticals and some 
chemicals, can be damaged when not kept 
within a specific temperature range. Thus, 
supply chain integrity for temperature-
sensitive products includes the additional 
requirements of proper preparation, 
packaging, temperature protection, and 
monitoring, which is fuelling the growth 
of in-transit temperature monitoring. 
Attaching monitoring devices to freight 
insures a recipient that product integrity 
was maintained during transportation, and 
whenever a breach occurs, it helps identify 
the location along the supply chain 
where the breach of integrity took place 
(identification of the liability).

Controlling the reefer cold chain
Due to the growth of temperature 
controlled shipments, particular attention 
must be placed at identifying the locations, 
equipment and circumstances in which 
a breach in integrity can take place. 
During transport, a malfunction (or an 
involuntary interruption of power) of the 
refrigeration equipment can compromise 
the cold chain in as little as two hours. 
Reefers are designed to keep temperature 
constant, not to cool down the cargo, 
which needs to be refrigerated before 
being loaded in a reefer. A batch that was 
not previously cooled may place an undue 
stress on the equipment to the point that 
the temperature cannot be brought to the 
specified range. The reefer, due to wear 
and tear or defective equipment, may offer 
an improper cold storage environment, 
namely poor air circulation and defective 
insulation at seals (such as doors).

During the loading, unloading or 
warehousing of a product, there are 
many potential situations where a cold 
chain can be compromised. For instance, 
a product can be left on the loading 
dock for an extended period or the 
refrigeration unit can be turned off during 
transhipment. Some warehouses can 
have poor temperature maintenance and 
control, while others do not have different 

temperature storage facilities so all the 
freight is stored at the same temperature. 
Due to the limited economies of scale of 
the cooling unit inside a reefer container, 
if compared to the central cooling unit of 
a specialised reefer vessel, the quality of 
cooling is lower and the costs are higher.

Terminals on ice
The growth of the reefer trade has 
increasingly required transport terminals, 
namely ports, to dedicate a part of their 
storage yards to reefers. This accounts for 
between 1-5% of the total terminal capacity, 
but can be higher for transhipment hubs 
and facilities servicing markets actively 
involved in the reefer trade. 

The stacking requirements simply 
involve having an adjacent power outlet, 
but the task is more labour intensive 
as each container must be plugged and 
unplugged manually and the temperature 
to be monitored regularly as it is the 
responsibility of the terminal operator 
to insure that the reefers keep their 
temperature within pre-set ranges. This 
may also forbid the usage of an overhead 
gantry crane implying that the reefer 
stacking area can be serviced by different 
equipment. Even if reefers involve higher 
terminal costs, they are very profitable 
due to the high value commodities they 
transport. Yet they are a complex and 
distinct component of terminal operations.

Keeping it cool
Reefer cold chains show growing needs in 
terms of capacity, integrity and reliability. 
However, many containerised services are 
based on low cost and show a rather low 
schedule reliability. Combining dry cargo 
and reefer cargo on ships and in terminals 
thus poses increasing challenges. It is not 
unthinkable that the growing reefer trade 
will result in some level of specialisation 
and market segmentation in terms of 
shipping lines and terminals, even up to 
a level where specialised reefer services 
might emerge in the future. 

This article is a brief of the paper: Rodrigue, 
J-P and Notteboom, T "Looking Inside the 
Box: Evidence from the Containerisation of 
Commodities and the Cold Chain" Maritime 
Policy and Management. For additional 
reading, see: Rodrigue, J-P (2014) Reefers 
in North American Cold Chain Logistics: 
Evidence from Western Canadian Supply 
Chains, The Van Horne Institute, University 
of Calgary

Reefer Stacking Area, Maher Terminal, Newark
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The container terminal  industry is 
undergoing a lot of changes. The 
Panama and Suez Canals are expanding, 
terminal equipment is getting increasingly 
automated, or at least semi-automated, 
and terminals and vessels are getting 
bigger and bigger. The 19,000 TEU mark 
has recently been cracked by CSCL, and 
there is more to come in the near future. 
However, processes are still run rather 
traditionally and involve a lot of paper and 
manual work. Driving process automation 
requires a TOS that does not put any 
constraints on a terminal’s objectives and 
optimisation targets. Automated vessel 
planning and automated yard planning 
have been in place for a long time already, 
yet even automated vessel planning 
is a rather static process in a dynamic 
environment. 

Berth planning optimisation
Berth planning at large terminals with a 
high number of vessel visits has become 
highly complex due to the increased 
volume of vessels and number of 
discharge and load containers to be 
handled in a given time frame. 

In response to such demand and 
expectation, TOPX-Expert supports 
an automated berth planning function 

that gives terminal management and 
planners the best tool on the market to 
automatically assign and optimise berth 
and crane planning at the beginning of an 
operation. Berth planners primarily benefit 
from the routine of the work implemented 
and schedule optimisation. 

TOPX-Expert uses a smart heuristic 
algorithm to analyse and optimise all 
available real-time data to produce these 
results:
•  Automatic al location of vessel to 

optimum berth location
•  Automatic assignation of best possible 

quay cranes to each vessel
•  Automatic calculation of the optimum 

travel distance for container discharge/
load to/from the yard prior to operation

•  In complex situations, it creates and 
compares different optimisation results 
and allows a user to select the best 
possible scenario to suit the situation

•  Intuitive berth visualisation and graphical 
representation of each optimised 
scenario rendering planner tasks more 
effective and efficient 

•  Assistance in quay crane allocation
Taking into account the above results, a 
terminal gains the following benefits:
•  Cost forecasting and operational time/

cost at the time of berth planning – from 

the beginning of the process to the 
future execution

•  Foresight into the actual work flow in 
relation to vessel operations

•  Achieves ETA/ETD of vessels with 
increased veracity

•  Saves fuel/energy costs by optimising 
travel distances

•  Provides a more accurate forecast of 
container availability which results in 
better truck delivery flow and decreases 
yard congestion

Yard planning and reverse 
engineering
The key to port and terminal efficiency 
is the automation of the yard. This 
involves a detailed strategy concerning 
the storing and stacking of containers 
in the optimum yard slot to increase a 
terminal’s throughput and decrease a 
ship’s turnaround time. Yard organisation 
is another major factor in good terminal 
operations as better yard organisation 
results in smoother yard operations. 
It can help to view yard operations as a 
chess game in which each move must 
be carefully considered. TOPX-Expert 
takes this approach and provides solid 
functionality for yard planners in order for 
them to build a unique yard strategy using 
a smart algorithm. This aids in: 
•  Automatic yard management build-up: 

exhibits the best possible pattern based 
on the principle/rules of unique terminals

•  Attaining optimum yard management 
•  Accurate placement of containers: also 

contributes to the improvement of traffic 
flows at terminals during peak work 
periods which leads to a reduction in 
the cost of running equipment

Summary of terminal benefits:
•  Minimises unproductive moves
•  Minimises re-handled moves

TOS innovation: reducing cost 
and maximising efficiency

Harry Nguyen, CEO, RBS, 
Sydney, Australia  
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•  Avoids congestion and bottlenecks 
•  Allows vessel streamline planning
•  Minimises equipment usage and fuel 

cost

TOPX-Expert CHE Strategy 
and Forecast
There are several questions that need 
to be addressed in order to combat the 
major issues in RMG, RTG, and trailer 
operations: 
•  What equipment is needed and in what 

timescale
•  What is the optimum figure of machinery 

needed to meet a vessel’s ETD
•  When to utilise an RTG
•  What are the early signs of congestion  
•  How long to complete a vessel 

operation with a limited amount of 
equipment 

•  What equipment can be utilised to 
speed up operations
For a l l  of  the above quest ions, 

TOPX-Expert CHE (container handling 
equipment)  Strategy and Forecast 
provides a planning and operational tool 
designed to improve terminal operations. 
From planning insight into how much 
yard equipment is required for a particular 
operation, to simulating different scenarios 
to ascertain the optimum number of 
equipment that is required for a particular 
job, the TOPX-Expert CHE Strategy 
feature supports this. By streamlining 
operations, optimising equipment usage, 
reducing congestion, reducing bottlenecks 
and minimising equipment idle time, it is 
unrivalled in its capabilities. 

Other tricky scenarios concerning idle 
time that occur during port operations 
include:
•  Quay cranes waiting to discharge a 

container because there is no available 
trailer

•  Quay cranes waiting to load a container 
from a trailer that has not arrived yet

•  A trailer waiting to unload a container on 
the yard because there is no available 
RTG

•  An RTG waiting for a trailer
All of these idling issues can be solved 
by implementing the TOPX-Expert CHE 
Strategy solution, which:
•  Ensures the cor rect  amount  o f 

machinery is assigned and available in 
each location at the required time

•  Forecasts the amount of equipment 
needed prior to operations

•  Forecasts any issues that may occur 
during operations that could cause 
delay

•  Simulates operations by the clock 
to foresee any congestion and/or 
bottlenecks

•  Offers instant and accurate information 
at the fingertips to manage and optimise 
operations

•  Offers strategic resource planning to 
meet vessel ETD and maximise quay 
crane productivity

•  Tests and validates strategies before the 
start of operations

•  Forecasts the number of CHEs required 
for operations in following shifts 

•  Offers cost effectiveness because of 
CHE utilisation as the number of moves 
and exceptions are known before any 
actual operation takes place 

•  Forecasts estimated container move 
times, offers management a view of 
CHE actual performance during the 
operation and after it is completed

•  Improves staff performance
•  Reduces fuel consumption and labour 

costs, and increases RTG productivity
•  Allocates CHEs in the right place at the 

right time
•  Synchronises every quay crane move 

with yard CHE move in order to read 
any possible delay

•  Identifies yard clashes before they 
happen 
The new features in the TOPX-Expert 

will address the future business needs and 
allow terminals to take on new challenges. 
The TOPX comes with a top to bottom 
approach and allows terminal planners 
to optimise operations and automate 
processes at the starting point of each plan: 
the berth. Afterwards, there is a straight 
line in planning process optimisation until 
planners can validate the planning in the 
integrated 3D module SimOne. When 
handing over operations to new scheduling 
engineers, TOPX Expert takes over and 

allows a dispatcher to run operations on a 
defined rules basis. Bigger vessels, bigger 
terminals and automated processes can all 
go together with TOPX Expert. 

About the organisation
RBS successfully implements its TOPS 
TOS system on terminals of all sizes to 
manage the operations and deliver optimal 
customer service while keeping control 
over all resources. RBS has implemented 
systems on both manual and automated 
terminals. With highly sophisticated proven 
algorithms and the unique RBS in-memory 
architecture, RBS TOS systems are the 
basis for true berth optimisation. 
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Piracy may make the headlines, but 
persistent low-level crime at ports and 
terminals and the threat of terrorism 
are far greater headaches for most port 
facility security officers (PFSOs). The 
security issues facing ports and terminals 
are often forgotten or overshadowed by 
the threat shipping faces from maritime 
piracy. The reality is, of course, that 
persistent low-level crime, organised 
criminal gangs and the threat of terrorism 
are constant headaches for PFSOs, who 
often work with limited intelligence and 
resources to ensure the smooth running 
of their particular port or terminal. 
Due consideration must be given to the 
threats against vessels, port and passenger 
facilities and terminals as well as offshore 
installations. 

Ensuring the efficiency of any of 
these requires significant effort from 
all stakeholders and, while many are 
concerned with the potential threat of 
cyber crime in the sector, the reality is 
that the human element is still the major 
concern. Theft, be it petty or organised, 
is a huge loss issue for the industry and 
highlights the growing issue of security 
flaws and planning facing ports. 

A secure method
A reputable security firm will work with 
clients to ensure robust security plans 
are in place at all levels at a facility and 
meet, if not surpass, the requirements of 
the International Ship and Port Facility 
Security (ISPS) Code. The security 
contractor should undertake bespoke risk 
assessments covering elements from staff 
and office security and potential issues 
arising from economic, environmental 
and local action, which could affect a site’s 
smooth operation. 

Drawing on its experience not only 

in vessel and facility protection but also 
a likely military background in maritime 
counter terrorism, a professional port and 
shipping security company, whose staff 
possess the necessary understanding of 
the ISPS Code should be able to bring 
numerous experts into play to ensure the 
continued smooth operations of client 
companies working in difficult regions. 
Furthermore, a security company should 
then create a programme of scenario 
training which incorporates a number of 
potential threats and appropriate security 
responses to guard against them. 

Recording risk
In Southeast  Asia , a  key secur i ty 
focus should be to ensure business 
continuity by creating security routines 
to combat the threat of organised 
crime at a local level throughout the 
supply chain. Currently, the shipping 
industry is concerned with a spike in 
tanker hijackings. However, the main 
issue on shore is persistent low-level 
theft that can often be hard to protect 
against. By working locally with all 
stakeholders, it is possible to create a 
‘Risk Register’ which lists the possible 
impact and company liabilities arising 
from a wide range of potential factors, 
including economical, operational and 
environmental incidents, as well as 
potential disruption caused by local 
community action which could al l 
adversely affect production, and those 
associated costs examined. These audits 
and reviews allow clients to ensure 
continued operations as well as risk 
reduction in all areas of their business. 

These impact analyses are combined 
with exercises involving clients’ continuity 
staff to ensure that all parties are aware 
of potential areas of risk and the best 

mitigation practices. By conducting 
follow up audits, it is then possible 
to demonstrate to the client that the 
procedures put in place are robust enough 
to maintain operational capability at all 
levels while meeting or surpassing the 
requirements of the ISPS Code. 

Tackling terror
The threat of terrorism in certain regions 
remains very real and has an impact not 
only on port logistical planning but the 
shipping industry, too. Al-Qaeda’s recent 
comments regarding attacks on choke 
points and ports, combined with ongoing 
instability in key countries like Yemen, 
mean that the industry cannot let its 
guard down. 

Yemen has witnessed several terrorist 
attacks on ports and facilities in the 
last two years, none of which have had 
a severe impact on trade, although the 
situation in the country is currently 
extremely fluid. The threat of a terror 
incident as well as the potential for 
disruption caused by local actors and 
communities cannot be ignored. Despite 
their unpredictable nature, all these events 
can be factored in to a solid security plan. 
Liaising with clients and authorities 
in the region to create company-wide 
contingencies is an essential part of 
ensuring both site and personnel security.

Training
Ensuring the security of personnel 
either through training or personal 
protection measures is a cornerstone of 
the company’s services. Many reputable 
PMSCs offer thorough security training 
courses to several regional clients on 
a case by case basis. These courses can 
include elements of close protection as 
well as hostile environment and awareness 

Securing the  
supply chain and 
mitigating risk

David Rider, Intelligence & Communications Officer,  
Neptune Maritime Security, Poole, UK
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training in an attempt to educate client 
staff and make them more aware of their 
potential risk and environment. 

Tackling theft
In Southeast Asia, ports and facilities are 
particularly prone to theft, as are ships 
in the region. While armed gangs board 
vessels underway in the Singapore and 
Malacca Straits and grab the headlines, 
shore-based theft is a more widespread 
issue for most ports. 

By conducting thorough risk and 
security assessments on site, security 
assessors are able to identify weak points 
in company procedures, either through 
‘Red Team’ exercises, where exploits are 
actively tested on the ground by security 
consultants, or through tabletop exercises 
involving client staff at all levels. With 
the gaps found, appropriate planning 
can then be put in to place either to 
complement or replace current security 
structures. This can only be done as part 
of a wider security assessment, however; 
piece meal attempts to plug perceived 
security holes can be both ineffective and 
counter-productive unless part of a wider 
response. 

In West Africa, the threat of terrorism 
cannot be ruled out, while petty crime 

again dominates at most ports. Gulf of 
Guinea pirates may reach the headlines, 
but the real losses come from oil theft in 
Nigeria and robbery at ports. Stowaways 
remain a headache for PFSOs, however, 
and prevention requires planning and 
discussion with all stakeholders to create 
adequate, layered security right up to the 
gangplank of a merchant vessel. 

Improving defence
Communication remains a key area in 
which companies can improve their 
planning. By ensuring that al l  key 
personnel are aware of plans and their 
application, client companies are better 
able to respond should the worst occur. 
The selected security firm should work 
with clients to identify key weaknesses, 
which can then be highlighted in any 
post inspection security plan to provide 
a measured response to any and all 
eventualities. 

Prevention of loss of any type is not 
simply about a visible security presence. 
Genuine prevention is only as good as the 
planning behind it and, increasingly, the 
best security is a robust set of measures to 
ensure that, should an incident take place, 
its impact on operations is minimal and 
business continuity is maintained.
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Cyber systems enable the US Marine 
Transportation System (MTS) to operate 
with unprecedented speed and efficiency. 
Those same systems also create potential 
vulnerabilities. There are numerous 
systems and processes onboard ships 
and at marine facilities that depend 
on reliable and secure cyber systems. 
These processes and systems include: 
deck operations, navigation, engineering 
and propulsion systems, management, 
cargo operations, electronic certificates, 
manuals and record-keeping, cargo and 
vessel tracking, and pre-arrival screening. 
This reliance on cyber systems creates 
vulnerabilities to losses, damage, and 
system outages due to weak cybersecurity 
practices and cyber attacks. Understanding 
the interconnectedness of cyber with port 
operations and infrastructure illustrates 
the relationship of dependence and 
vulnerability we all face with regards to a 
cyber failure or attack. 

To help visualise this relationship, 
think of your port’s cybersecurity as the 
preventive measures and incentives you 
take to ensure your personal health and 
well-being. In general, a healthy lifestyle 
includes preventative measures such 
as assessing risks and coverage for life 
threatening events, as well as planning 
for your retirement. These measures all 
correlate to the cybersecurity measures 
that you can enact to help safeguard your 
port. 

Protection of vital systems
Parents stress to their children the 
importance of washing their hands, not 
talking to strangers and consuming good, 
clean foods. Like washing your hands, 
practicing cyber hygiene reduces the risk 
of infection to your IT infrastructure. 
Not talking to strangers is equivalent to 
not opening e-mails or attachments from 
unknown sources. You wouldn’t open your 
door to just anyone, so don’t give access to 
your IT system to just any individuals or 

vendors that are unknown and have not 
been vetted. 

In addition to analysing your own 
security, also scrutinise any outside 
organisation’s security practices that 
might be tied to your own system; just 
as it is important to put healthy foods 
into your body, it is just as important 
for operating systems to have updated 
software and security programs. Educating 
employees on cyber hygiene practices is a 
proactive approach to increase your port’s 
cybersecurity. The Industrial Control 
Systems Cyber Emergency Response 
Team (ICS-CERT) offers information 
and recommended practices on many of 
these topics.

Sharing of information
In any neighborhood and community, 
it is good to understand the threats that 
could potentially harm friends and family. 
Starting Neighbourhood Watch programs 
are one way to keep your community safe 
and up-to-date regarding current threats. 
In the maritime community, it is also vital 
to keep your neighbours updated on cyber 
threats. By working with respective law 
enforcement agencies and other maritime 
partners, you can stay ahead of the latest 
threats as they emerge. 

The  US Compute r  Emergenc y 
Readiness Team (US CERT) regularly 
p u b l i s h e s  c u r r e n t  c y b e r s e c u r i t y 
information which gives a summary of 
the most frequent, high‐impact types 
of security incidents. US CERT also 
provides monthly updates that include 
current activity updates, technical and 
non‐technical alerts and bulletins and tips 
in addition to other newsworthy events or 
highlights.

Risk and vulnerability assessment 
Assessing your port’s cyber vulnerabilities 
is like getting regular check-ups to 
identify your risk factors towards certain 
health conditions.  For example, early 

detection of high cholesterol will help 
you to modify your diet or habits to help 
lower your risk of further health issues. 
Fortunately, there are ‘health’ measures 
that companies can and should consider 
to reduce cyber r isk. The National 
Institute of Standards and Technology 
(NIST) developed the NIST Framework, 
a  voluntar y col lect ion of  industr y 
standards and best practices to address 
cyber risk. The United States Coast 
Guard encourages maritime companies 
to review the NIST Framework and use 
it to identify, evaluate, and address cyber 
security risks.

  Assessing cyber related risks should 
not be left to only IT professionals. It is 
important that port operators and security 
personnel are involved in the process. Each 
individual offers a unique perspective on 
how cyber incidents can be prevented 
and the consequences of any incidents, 
therefore adding value to the overall 
process. This can make a substantial 
difference in reducing the risk of a 
transportation security incident that could 
harm people, the environment, property, or 
otherwise disrupt business activity.  

Planning for the future
Proactively planning and investing in your 
future can provide peace of mind for both 
your health and well-being, and your IT 
infrastructure. Understanding current 
risks, industry trends and warnings should 
be incorporated into your daily life. Just 
as you should establish a health plan that 
includes understanding current events, 
the same emphasis should be placed on 
enacting a cybersecurity plan that regularly 
addresses them. As the future unfolds, so 
will cybersecurity. Ports should exercise 
their plan as they would any other security 
plan they use. Anticipating your port ’s 
future cybersecurity needs, exercising 
and adjusting as needed, can have a 
positive influence to your port ’s future 
infrastructure health. 

Keeping cyber 
systems healthy

Joshua Rose, Lieutenant Commander and Josephine 
Long, Lieutenant, US Coast Guard 
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When to see the doctor
In general, we understand when it ’s 
time to see our doctor if injured or ill. 
Though requirements for reporting 
cyber injuries and illnesses may not be 
as clear, reporting suspicious activity, 
breaches of security or transportation 
security incidents (TSIs) are required in 
the United States. These requirements 
apply equally for cyber and non-cyber 
related incidents, provided the activity 
has a plausible link to the MTS portion 
of a facility, could lead to a TSI, or is 
otherwise related to systems, personnel, 
and procedures addressed by facility 
or vessel security plans. Attacks or 
unexplained failures of industrial control 
and SCADA systems with connections 
to the MTS fall into this category. 
International reporting should be made 
in accordance with a country’s established 
reporting procedures. 

Future initiatives
While cyber security risks are real and 
growing, so too is our commitment to 
address them. The US Coast Guard 
is working to develop voluntary risk-
based vulnerability assessment tools 
and standards for ports, vessels and 
terminals in order to help the industry 
address cybersecurity in a systematic 
way. We are also taking measures to 
protect our own systems, and to address 
cybersecurity at the port level through 
Area Maritime Security Committees.  
While cybersecurity is a new type of risk, 
it is one that we can address through 
our existing and well tested model of 
cooperation within the industry.

In order to produce the best product, 
we need the help of  profess ional 
mariners and the public. Please reach 
out to your local Coast Guard units and 
open a dialogue around cybersecurity 
as it relates to Area Maritime Security 
Plans and Facility Security Plans. Let 
us know about best practices that can be 
shared with other partners, as well as any 
recommendations you have to increase 
cyber awareness within a port. Just as 
your health care is a team effort, so is 
cybersecurity. By working together, we 
can reduce the cyber risk to our collective 
port health.

Our commitment
For over 200 years, the United States 
Coast Guard has worked with the 
maritime industry and other stakeholders 
to promote maritime safety and security. 
From boiler explosions and fires to oil 
spills, natural disasters and terrorist attacks, 
we have achieved a remarkable degree of 
success in reducing risk and protecting 
vessels and facilities, crews and workers, 
and people as a whole, from all kinds of 
hazards and threats. The US Coast Guard 
is currently working with the maritime 
industry, other federal agencies, and others 
to identify the appropriate cyber security 
standards to reduce risks to the Marine 
Transportation System and to incorporate 
those standards into the existing US Coast 
Guard compliance regime.

This article is an expansion of a piece 
originally published in AAPA’s Seaports 
publication. It is reproduced with the AAPA’s 
kind permission. 
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PROOF
The world’s first combined automated 
mooring and shore power system for 
a battery powered passenger ferry, 
currently being installed at two ferry berths 
in Norway, seems set to promise new 
standards in automation, sustainabilty and 
efficiency for the the ports and terminal 
sector and beyond.  

A unique challenge
Norway’s Ministry of Transport and 
Communications launched a tender 
for the development of environmentally 
friendly ferry concepts to serve the 5.7km 
Lavik – Oppedal route in the south of the 
country in 2011 in order to replace the 
diesel powered vessel currently used.

The competition attracted a number of 
specialists in the maritime sector, including 
naval architects and ship propulsion 
engineers. The main issue facing the 
specialists was the power grid capacity at 
berth, and sufficiently charging a battery 
powered ferry (the first of its kind) during 
the short periods the ferry was due to be 
in port (ten minutes). 

Prospect ive bidders also had to 
evaluate other factors including the 
electrical load required by the ferry, the 
availability of power from the grid at the 
berth and the design of the berth. Another 
key challenge was the extent to which the 
tide, waves, current, other vessels and 
loading would affect the horizontal and 
vertical movement of the vessel along 
the berth. The solution also had to meet 
stringent requirements on noise pollution. 

The winning vessel was the ground 
breaking ZeroCat battery powered 
ferry, built by the Fjellstrand Shipyard in 
Norway, and developed in conjunction 
with Norled and Siemens. The 80m-long 
catamaran will have capacity for around 
120 cars and 360 passengers, and it is 

anticipated to make 17 crossings of the 
Sognefjord (the third longest fjord in the 
world) daily. It is designed to produce zero 
emissions and meet strict noise pollution 
limits. If successful, the technology has 
the potential to be adopted by around 
50 similar ferry routes in Norway and 
elsewhere. Such a unique ferry would 
need a unique system to moor it and 
ensure its batteries remained sufficiently 
charged throughout the day. 

A unique solution
Engineering group Cavotec proposed an 
entirely new system that combined two of 
its existing innovations: MoorMaster, used 
for automated mooring, and an automated 
Al ternat ive Mar i t ime Power (AMP) 
connection incorporating the group’s 
Automatic Plug-in System (APS). 

APS automates the connection and 
disconnection of a variety of mobile 
equipment, such as mobile harbour 
cranes, and in this case, a battery 
powered ferry,  thereby expanding 
the potential use of mobile electrical 
equipment. The system also delivers cost 
savings and improved safety standards. 

MoorMaster, and the group’s shore 
power connection technologies, are 
in use separately in a large number 
of applications, but have never been 
combined into a single system. A system 
that incorporates mooring and shore 
power connection with this degree of 
automation is entirely unique.

The MoorMaster units have been 
specially adapted to signal to the AMP unit 
when the ship is secure, before sensors 
guide the AMP connector to a hatch in 
the side of the vessel. The system then 
automatically connects power cables to 
the ferry's battery unit and starts charging.

By using MoorMaster, the ferry’s 

propeller system can be switched off 
for nine minutes during each 10-minute 
boarding process, giving sufficient time 
to connect to the Cavotec AMP system 
to charge the on-board batteries for the 
next crossing. With around 6,000 port 
calls made annually on the Lavik-Oppedal 
route, the air quality improvement and 
fuel cost savings compared to using 
conventional mooring and power systems 
are considerable. The system is made up 
of two customised APS towers and two 
customised MoorMaster MM400 units, 
one in each of the two terminals, which 
will make 34 daily moorings.

The APS towers are 9.5m high and are 
positioned on 2sqm platforms. They are 
also fitted with a roof that prevents snow 
and ice from collecting on the fixed arm 
and plug block needed to extend the 
shore power connection unit to the ferry. 
Although located in southern Norway, the 
area is prone to heavy snow and severe 
cold in the winter months. The towers 
house winches are used to move shore 
power cables, junction boxes, control 
panels, counterweights and guides, fixed 
cable guides, a service ladder and the 
plug blog up and down. 

At the t ime of  wr i t ing, the two 
MoorMaster units were due to be 
delivered during the second week of 
December, 2014, along with the second 
APS tower. Preliminary testing of the 
system was scheduled in late 2014 for the 
system to be fully operational by February, 
2015. 

Secure in seconds
MoorMas te r  i s  a  vacuum-based 
automated mooring technology that 
eliminates the need for conventional 
mooring lines. Remote controlled vacuum 
pads recessed in, or mounted on the 

A world first: combined automated 
mooring and shore power  

Sofus Gedde-Dahl, Managing Director, 
Cavotec, Mjøndalen, Norway
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PROOFquayside or pontoons, moor and release 
vessels in seconds. MoorMaster moors 
ships in a matter of seconds, compared to 
up to an hour with conventional mooring 
techniques. Removing mooring lines from 
the mooring process altogether makes 
mooring safer and quicker. One person 
operates the system, via a hand-held radio 
remote control unit, either on shore or on 
board ship.

S ince i ts  in t roduct ion in  1998, 
MoorMaster has performed around 
100,000 mooring operations at passenger 
ferry, bulk and container handling, Ro-Ro 
and lock applications all around the world. 
Cavotec has also been commissioned 
to work on projects to develop ATEX 
(explosion proof) approved MoorMaster 
systems for use at LNG berths.

Gaining recognition
While the Lavik and Oppedal applications 
are attracting interest in the maritime 
sector, especially in northern Europe, 
the degree of automation in this system 
also has potential to be applied in a 
variety of other sectors. The system is 
also garnering plaudits from the industry, 
having won the inaugural Innovation of the 

Year Award at the Electric & Hybrid World 
Expo 2014.

Battery potential
Recent advances in battery power 
technology have led to the emergence, as 
with ZeroCat, of battery units capable of 
propelling ships. This in turn has resulted 
in a new and growing requirement for 
equipment capable of re-charging ships’ 
battery power packs while they are berthed.

Cavotec’s extensive expertise in this 
field supports operators and engineering 
contractors to define the optimum 
APS system according to the individual 
requirements of specific applications and 
vessels. Cavotec’s engineering capabilities 
are an integral element in ensuring 
the introduction of battery charging 
technologies at a growing number of 
applications. 

About the author
Sofus Gedde-Dahl has worked with 
Cavotec since 1995, and since 1999, 
has been Managing Director of Cavotec 
Norway, responsible for day-to-day 
operations, sales, marketing and business 
development. With a background in 

automation and control systems, Gedde-
Dahl has extensive experience in the ports 
sector, as well as the oil and gas segment.

About the organisation
Cavotec is a global engineering group 
that manufactures power transmission, 
distribution and control technologies that 
form the link between fixed and mobile 
equipment in the ports and maritime, 
airport,  mining and tunnel l ing and 
general industry sectors. In addition to 
MoorMaster™ and Alternative Maritime 
Power, Cavotec’s range of ports systems 
includes Panzerbelt cable protection 
systems, crane control lers, marine 
propulsion slip rings, power chains and 
connectors, radio remote controls and 
motorised and spring driven cable reels.
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“The use of ChannelPilot and SEAiq Pilot is 

saving at least 15 -20% of the time it would 

take to berth without this aid.  Speed can be 

better controlled and leeway better accessed 

and used to advantage. ChannelPilot is a 

really clever bit of kit.”
– Kim Macpherson, Senior Pilot,   

 Port of Townsville

“It’s not that without it there would 

be no manoeuvre. The idea is to further 

increase the safety in those cases where 

the complexity is higher, where we need 

positioning and distance ”
– Bruno Tavares, Senior Pilot,    

 Port of Santos

Reliable, Safe, Precise and Efficient Every Time

Increasing port safety & efficiency 
worldwide for over a decade
Our PPUs have been tried and tested by marine pilots around the 
globe for over a decade, and are currently used in over 20 countries 
worldwide.

HarbourPilot provides marine 
pilots with the best information, 
completely independent from ship’s 
data, greatly improving port safety 
and efficiency. 

ChannelPilot is ideal for navigating 
narrow channels and some restricted 
manoeuvres. It’s small, lightweight 
and cost effective. 

GyroPilot Wirelessly retransmits 
AIS data, smooths heading and 
adds ROT. When AIS fails, it can 
supply position and COG for 
emergency usage.

COMING SOON

Phone +64 9 915 5330  |  sales@navicomdynamics.com
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PROOF
Though some models existed earlier, 
modern Portable Pilot Units (PPUs) have 
come on in leaps and bounds since the turn 
of the century. In that time there have been 
significant advancements in size, portability 
and functionality. While speed of setup is 
an important factor, an even more critical 
aspect that is often overlooked is the quality 
of the data being fed to the display.  

In the same way that pilots provide high 
quality independent advice, so too should 
their personal equipment be independent 
of ship data. After all, if everyone bases 
their judgements on the same data, then 
safety and efficiency are compromised if it’s 
wrong.

This article looks at the development 
of Navicom Dynamics’ PPUs as well as 
some sample situations where PPUs were 
used to improve safety and/or efficiency.

High quality data
In order to accurately represent a scale 
image of a vessel on a computer screen, 
so that the image is a true reflection of 
reality, the most critical piece of data to 
be calculated is the heading of the vessel. 
Even if the GPS antenna on the vessel 
shows in the correct location (more or less 
accurately) on the screen, without heading 
the ship’s orientation will be random.  

Navicom developed a unique portable 
GPS compass system that also included 
a rate of turn (ROT) gyro, tuned to give 
excellent stability at zero/low ROT as 
well as high sensitivity to rapidly detect 
the start of a turn. When combined with 
accurate DGPS position data this allowed 
for the position and movement of all parts 
of the ship to be shown accurately using 
suitable software. 

The resulting product – at the time the 
smallest and lightest ‘full-function’ PPU in 
the world – was named ‘HarbourPilot’™. 

The f i rst  system was suppl ied in 
December 2003, and other orders 
followed as HarbourPilot’s reputation 
spread. Pilots using HarbourPilot now had 
a lightweight, reliable PPU sensor, quick 
to set-up and easy to use, providing the 
pilot with:
• Familiar equipment over which they 

have total operational control – on 
every ship 

• A wide range of software functionality 
depending on the display software in 
use. For example:

 ·  A real-time scale ship-image overlaid 
on the chart, based on the high 
quality data from the sensor

 · Height of tide correction
 ·  An invaluable aid to ship safety in 

poor visibility
 ·  Curved path prediction around bends
 ·  Docking assistance (to near laser-

docking performance) at all berths
 ·  AIS target display with CPA 

functionality 
 ·  Full recording and replay capability

Benefits
The benefits of using HarbourPilot quickly 
proved to be greater than anticipated 
– not just increasing the efficiency and 
safety of pilotage, but also providing 
considerable commercial benefits for 
ports. The fol lowing two examples 
demonstrate these commercial benefits:
• Safety - While piloting a Panamax 

bulk carrier into the Port of Weipa 
(Northern Queensland, Australia), 
and fully committed because of the 
narrow channel, a pilot was hit by 
a severe rain squall which lasted 
for over an hour. He had near-zero 
visibility for the rest of the passage 
– he couldn’t see the tugs or the 
beacons until they were abeam of the 

berth. Using the PPU (HarbourPilot) 
in conjunction with the radar, he 
was able to complete the inbound 
passage safely, catching the first 
glimpse of the berth when he was 
parallel and about 100 metres off 

• Efficiency - At Cape Cuvier, Western 
Australia, salt and gypsum are loaded 
onto bulk carriers lying just off the 
head of the loading jetty (which is not 
stressed for ship-contact) moored 
to six mooring buoys. The site is 
exposed to strong onshore winds 
during the day which often preclude 
ber th ing.  N ights  are  genera l l y 
much calmer, but the area is poorly 
l it. HarbourPilot was acquired to 
enable night movements – once 
experience had been gained by the 
pilots – and benefits began to flow 
almost immediately.  Operat ions 
could begin in the late afternoon 
as the wind began to die, without 
having to worry that darkness might 
fall before completion. Additionally, 
the operation was much quicker, 
saving near ly an hour on each 
operation. Well before the planned 
night operations were attempted, the 
equipment had paid for itself from 
savings in demurrage

Other benefits
Navicom has also been involved in a 
number of projects where new port 
facilities were being constructed from 
scratch. Where ENCs are delayed in 
being produced, Navicom can produce 
S-57 chart cells of the critical areas from 
the customer’s engineering and survey 
data, for use with their PPUs. Some 
examples include: Torrevaldaliga, Italy; 
Port Hazira, India; and Barrow Island, 
Australia.  

Portable Pilot Units: improving 
safety and efficiency

Paul Stanley, Director, 
Navicom Dynamics, Auckland, New Zealand
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PROOF
As an alternative to producing an S-57 

cell, sometimes a similar effect can be 
created more simply by overlaying an 
engineer’s drawing of a new structure on 
top of the official ENC. 

Hardware developments
Navicom pursues a policy of continuous 
improvement, always aiming to make 
smaller and lighter gear, while adding 
customer- insp i red  capab i l i t y.  For 
HarbourPilot, enhancements since the 
first model have included the addition of 
RTK reception capability and GLONASS.  
All units can also now have their own 
independent AIS receiver inside.

At the smaller end of the scale, AIS 
Pilot Plug devices remain in demand by 
some pilots and Navicom's AISPilot will 
soon be replaced with a smaller more 
powerful unit that includes a gyro to 
provide independent ROT as well as a 
GPS receiver to give position when AIS 
reception is lost. 

However, Navicom's primary focus is on 
independence from ship data.

For Pilots who require a high-level 
of independence but still need a small, 
lightweight sensor, Navicom introduced 
the ‘ChannelPilot’™ in 2012. This single 
compact unit provides smoothed heading 
and independent position, ROT and AIS 
reception direct to the pilot’s display – 
removing the need for any connection to 
the pilot plug. ChannelPilot has proved 
extremely popular and is currently the 
company’s fastest selling product.

Other products 
In addition to its products for use in ports 
and harbours, Navicom also produces 
customised sensors for multi-vessel 
offshore operations. ‘ShuttlePilot’™ 
enables a manoeuvring vessel and a 
moored FSO/FPSO to be displayed 
simultaneously, together with their 
respective headings and ROTs, relative 
distances and approach speeds, for both 
tandem and alongside operations. Used 
extensively at offshore oil and gas fields 
around the world, it is also used at Single 
Point Moorings (SPMs) and in South East 
Asia for transhipment operations between 
Vale’s 400,000 ton ‘Valemax’ iron ore 
carriers and Cape size ‘lighters’.

Support
Although new and improved equipment 
is very important, so are reliability and 

support.  Navicom prides itself on both 
and regards high-quality support as key to 
customer satisfaction. The high volume of 
repeat orders is testimony to the success 
of this philosophy. Navicom’s PPUs and 
customised berthing aid systems have 
been tried and tested by marine pilots 
and mooring masters around the globe for 
over a decade now. 

About the author
Paul Stanley BSc FNI is a former 
Navigation Specialist in the Royal Navy, 
and later, the Royal New Zealand Navy. 
He has a particular interest in pilotage 
and ship-handling, which he has both 
practised and taught to the highest 
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in developing portable aids for marine 
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Nav icom Dynamics are  based in 
Auckland, New Zealand and are global 
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technology and monitoring systems. 
Navicom products are currently used in 
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pilot looking for a portable pilot unit, or an 
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precision GPS positioning solutions for 
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Custom S-57 Chart Cell of Torrevaldaliga

ChannelPilot in use (Santos, Brazil)
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Historically, port infrastructure has been 
designed to accommodate a certain size 
and type of vessel.  However, with vessel 
sizes steadily rising, many have had to 
reassess and ultimately upgrade their 
infrastructure, and many are still in the 
process of doing so. 

Trelleborg’s 2014 Barometer Report 
found that, when it comes to upgrading 
port infrastructure to accommodate larger 
vessels, 52% of people surveyed feel the 
industry is only keeping up reactively well. 
When the report was carried out in 2013, 
the majority of respondents believed that 
increasing vessel sizes meant ports would 
need to upgrade infrastructure. 

It’s clear that the new era of mega-ships 
brings with it a new set of challenges in 
the design of port infrastructure, and 
marine fenders are a key component in this 
evolution. Far from being the commodity 
products they have been perceived to be in 
the past, highly engineered solutions are 
required to berth this new breed of ship 
efficiently and safely. As vessels continue to 
grow larger and more diverse, so too do the 
demands on fenders. 

Assured performance  
The life expectancy and performance of 
fender systems is highly dependent on 
the rubber element. From the ingredients 
used – the type of rubber and the fillers 
used to reinforce it – to their formulation 
and manufacturing process, all must be 
considered in order to guarantee a product 
that will perform over a long and arduous 
service life.

The ingredients used
The ingredients used to produce the 
rubber element in marine fender systems 
are critical in ensuring the quality of the 
fender’s rubber component. Firstly, natural 
or virgin rubber is superior to reclaimed 
or recycled. The recycling of rubber is 
an energy intensive process in which 
rubber powder is cooked with aggressive 

chemicals. This process breaks long rubber 
molecules into shorter ones, thus reducing 
their physical properties. Usually the 
tensile strength of recycled rubber is one-
third of natural virgin rubber.

Raw and virgin rubbers are soft; they 
don’t have sufficient mechanical strength 
to produce commercial products that can 
safely berth the world’s largest vessels. 
To strengthen the rubber, carbon black is 
needed – a reinforcing filler that improves 
mechanical properties many-fold and 
transforms rubber into a product suitable 
for commercial applications. Carbon 
black reinforces the rubber through the 
formation of its molecular network in 
the vulcanisation process – resulting in a 
substantial increase in stiffness, tensile 
strength and abrasion resistance. 

 As well as the ingredients used, the 
ratio of ingredients is important too. A 
superior compound formulation suitable 
for fender applications comprises a 
minimum of 45% raw rubber and 20% 
carbon black, a maximum of 5% ash, oil 
and other ingredients.  

The mixing cycle 
A critical factor in guaranteeing the 
performance of the fender is ensuring 
the uniform distribution of carbon black 
within the rubber. The carbon black has 
to penetrate the long molecular chains of 
the rubber, which isn’t easy to achieve as 
raw rubbers are solid and carbon black is 
a powder.

An adequately equipped and robust 
mixer is essential to facilitate a high quality 
mixing process, which uniformly disperses 
the carbon black within the rubber. There 
are a number of mixer related parameters 
which have a direct impact on mixing 
quality. 

Firstly, the ram, which is used to 
drive the raw materials into the mixing 
chamber needs to exert sufficient, 
controlled pressure. The rotors used in 
the machine should be manufactured 

from high quality steel to ensure strength 
and enable the effective tearing and 
shearing of the rubber. They should also 
have variable speeds, so that the viscosity 
and temperature of the process can be 
controlled. 

The jackets or sides of the machine, the 
discharge door and the bed plates should 
be manufactured from high quality steel 
for strength. The chamber itself requires 
some specific features too. For example, the 
cooling system is extremely important in 
guarding against hotspots and ensuring a 
uniform batch temperature. 

The quality of the mixing process 
can be determined using the dispersion 
rating: a measurement of the uniformity 
of the carbon black distribution into the 
rubber’s molecular chains. Poor dispersion 
highlights an inferior mixing cycle and a 
less robust compound, which jeopardises 
the quality and performance of the final 
product.  

There is a direct correlation between 
dispersion and the other physical 
properties of the rubber compound, and 
therefore between dispersion and the 
performance of the fender system.  

Controlling the variables in the 
mixing process
Being able to continuously monitor the 
mixing process as it is undertaken in the 
chamber is invaluable to ensure control of 
all the variables. All of these elements have 
to be considered in manufacturing marine 
fenders with performance characteristics 
capable of berthing the new era of mega-
ships. 

Trelleborg’s marine operation suggests 
that the industry should begin to move 
towards measuring the dispersion of 
carbon black within the rubber chains, 
and using a dispergrader provides a 
straightforward opportunity to do so.  

Taking the pressure off the 
infrastructure  

Berthing the world’s 
largest vessels

Richard Hepworth, President,  
Trelleborg Marine Systems, Dubai, UAE
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The rubber component of the fender 
system can be developed in other ways too, 
and can even lessen the burden on other 
port equipment in accommodating mega-
ships. Some port operators think that 
equipping ports for larger ships equates to 
larger fenders and the issue of insufficient 
crane outreach is growing. Replacing 
cranes or extending existing ones can 
be a costly affair, so fender solutions 
with a smaller profile and more efficient 
performance provide an effective, lower 
cost alternative. 

The question has been asked whether 
fenders with smaller profiles are capable of 

providing increased performance efficiency, 
given the presumption that larger vessels 
require larger fenders with greater load-
bearing capabilities. The solution lies 
within both enhanced rubber composition 
as well as improved fender efficiency, 
through better geometry design of the 
rubber fender.

The biggest challenge is designing 
a fender solution that will ultimately 
perform just as successfully with smaller 
ships as they do with the largest of vessels. 
In designing such a system, it is essential 
that the rubber compound is fine-tuned to 
absorb energy from smaller vessels as well 

as from larger ships.
To achieve this, manufacturers must 

adapt design based on operational 
conditions such as berthing speed, 
berthing angle, temperature, velocity, and 
required energy absorption. The properties 
of the rubber element must be hard 
enough to withstand the high loads from 
larger vessel, yet soft enough to accept the 
loads from smaller vessels. 

Testing at full-scale 
To accommodate the new breed of mega-
ships safely, full scale testing is critical, in 
addition to materials testing. With higher 
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forces coming in to berth, the pressure 
exerted on the fender system is greater 
than ever, and manufacturers need to be 
able to prove beyond doubt that systems 
can cope with this and protect the port 
environment. 

Trelleborg has recently invested in a new, 
custom-built high speed test rig, which is 
capable of testing both rubber and foam 
fenders. Once complete, this will be the 
biggest fender test rig in operation in the 
industry. 

Whilst most industry test presses are 
only able to test using a constant velocity 
(CV) method of two to eight millimeters 
per second, the new rig allows for real-
time testing at up to 150 millimeters 
per second compression speed, using a 
decreasing velocity (DV) method, in line 
with PIANC’s 2002 guidelines. This will 

allow Trelleborg to undertake full scale 
testing at speeds that accurately reflect 
onsite berthing conditions, without relying 
on extrapolated data from two to eight 
millimeters per second test speeds and 
applying velocity factors. 

Conclusion
There are many innovative ways that 
fender manufacturers can help port 
owners and operators to berth the new 
breed of megaships. The key to this 
innovation though, is quality.  With bigger 
vessels, come bigger demands and bigger 
consequences when things go wrong. By 
working closely with suppliers to capitalise 
on the latest technologies and evolutions 
in engineering, port owners and operators 
will be better placed to insure themselves 
against these increased risks.
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Today, a marine pipeline incident costs 
an average of at least US$1 million to 
repair, excluding reputational damage 
and the incalculable costs of injury or 
death, rendering infrastructure protection 
increasingly important. Numerous oil and 
gas companies are addressing the challenge 
of marine pipeline protection through 
policies and procedures that can now 
be augmented by the use of Automatic 
Identification System (AIS)-based 
vessel-tracking tools. These tools enable 
companies to proactively monitor and 
control encroachment on marine pipelines, 
helping to pre-empt problems before 
they occur. As organisations deploy these 
tools for pipeline protection, they are also 
extending their use to include monitoring 
and preventing encroachment and damage 
to a broader range of infrastructure, 
including subsea cable and other remote 
un-manned assets.

A critical priority
Ever since drilling began in 1859 at the 
first commercial oil well in Titusville, 
Pennsylvania, pipelines have played an 
increasingly important role in petroleum 
as well as other industries. America’s 
pipeline network continues to meet the 
growing need for a safe, reliable, efficient 
and economical means of transporting oil 
and other products from far-away supply 
centres. 

The challenges relating to the protection 
of pipeline infrastructure are wel l 
documented. During the past 20 years, 
marine pipeline and vessel interactions 
have resulted in $120 million in pipeline 
damages (not counting the cost of lost 
or damaged vessels), more than 100,000 
barrels of product released into the 
environment, 29 fatalities, and 35 injuries.  

To protect people and the environment 

from these threats, US Congress created 
the Office of Pipeline Safety (OPS) 
in 1968 to oversee and implement 
pipeline safety regulations. Today, this 
function is housed in the Department 
of Transportation (DOT) under the 
Pipeline and Hazardous Materials Safety 
Administration (PHMSA). Companies 
must adhere to PHMSA mandates 
inc luding the 49 Code of Federal 
Regulations (CFR) Part 192 relating to 
the transportation of natural and other gas 
by pipeline, and Part 195 which relates to 
the transportation of hazardous liquids by 
pipeline.

Threats 
The biggest threats to marine pipeline 
infrastructure include vessel anchors, 
spud barges and collisions of vessels with 
pipelines in shallow water. The changing 
coastal conditions due to erosion and 
subsidence are also increasing the risk 
factor in many areas, even with increased 
regulat ion and expanded pipel ine 
remediation programs implemented by 
operators. Traffic volume can also be a 
factor, as in the Gulf of Mexico, where 
there are more than 63,000 miles of 
pipelines. This area is experiencing an 
unprecedented surge of traffic including 
vessels associated with transportation of 
crude oil shipments arriving from new 
finds in the Dakotas, West Texas, Mexico 
and other locations, as well as vessel 
activities related to decommissioning of 
older offshore platforms and facilities. 
Conditions such as these combine to 
increase the risk that a vessel will strike an 
underwater pipeline infrastructure.

Oil companies have addressed pipeline 
protection with policies and procedures 
that have varied in their effectiveness. 
In 2013, a number of companies began 

piloting a new element in their pipeline 
protection program: an AIS-based vessel-
alerting program that provides another 
layer of defence.

Solving the problem
There are many shortcomings regarding 
traditional pipeline protection methods. 
Firstly, surveillance fly-overs are generally 
conducted only once or twice a week. This 
is not frequent enough to observe the 
majority of in-progress threats to pipeline 
infrastructure and, because there are no 
markers identifying underwater pipelines, 
there is no way for pilots to precisely 
identify infrastructure location and/or 
whether nearby vessels are encroaching 
and posing the threat of a strike. All a fly-
over program can do is identify problems 
after they have occurred, when there is 
visible evidence in the form of an oil slick 
or bubbles. Not only does this preclude 
the opportunity to prevent a strike, it also 
makes it difficult to identify a culprit as the 
responsible vessel might be nowhere near 
the incident once it has been realised.  

Even inspection and surveil lance 
programs using vessels on the waterway 
suffer from the inability to be where they 
need to be, when they need to be (when 
a pipeline strike is imminent). For this 
reason, pipeline companies rely on public 
participation in the surveillance process 
through the 811 telephone notification 
service, which is aimed at homeowners and 
professional excavators who are instructed 
to ‘call before you dig’ in order to avoid 
injury, underground infrastructure damage, 
and utility service disruptions. It is also 
used to report pipeline threats in inland 
and near-shore marine areas. The GulfSafe 
One Call notification system, which was 
instituted following Hurricanes Katrina 
and Rita, provides a greater focus on the 

Protecting assets: 
AIS-based vessel 
tracking  

Jason Tieman, Director of Maritime Operations, 
PortVision, Houston, USA 
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offshore infrastructure in the Gulf of 
Mexico and the Straits of Florida.  

As helpful as self-reporting systems can 
be, they still can’t provide the necessary 
real-time, round-the-clock visibility across 
the entire pipeline infrastructure. Even 
when a work area has been declared clear 
of pipelines, multiple supporting vessel 
traffic and activity can easily threaten 
nearby pipelines that were not part of the 
original call. The solution to this gap in 
information and monitoring capability 
is to continuously monitor all vessels in 
every zone of interest. This is an ideal 
application for AIS-based technology.

Pipeline and asset protection
The first AIS-based vessel-tracking 
service to be used for the above purposes 
is PortVision, which is already deployed 
by all major oil companies and widely 
used for applications including managing 
barge and ship movements across their 
terminals, and investigating incidents 
using the service’s historical playback 
and reporting capabilities. The service is 
also regularly used for analysis of traffic 
trends, risk profiles, and asset-protection 

requirements, as well as claims/demurrage 
validation. PortVision’s AIS network 
processes over 50 million real-time vessel 
position reports each day, and the company 

maintains a data warehouse of over 40 
billion arrival, departure, and individual 
vessel movements dating back to 2006.  

The PortVision service was first piloted 

A pipeline burns after a collision near Bayou Perot, 30 miles south of New Orleans on March 15, 2013

An example by Rose Point how the emergency message may look
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for pipeline encroachment monitoring 
as part of an AIS-based vessel alerting 
program managed by the Coastal and 
Marine Operators (CAMO) group, whose 
goal is to transmit a message directly to a 
vessel’s onboard AIS unit alerting them if 
they appear to manoeuvre in a way that 
could threaten a pipeline. The project is a 
joint project with PortVision and funded 
through a PHMSA grant issued to Port 
Fourchon in an effort to take proactive 
measures to prevent pipeline strikes.  In 
August 2014, PortVision received an FCC 
license to transmit AIS safety messages 
directly to vessels that appear to be 
encroaching on fixed asset infrastructure 
such as subsea pipelines. The vessel will 
receive an alert in the wheelhouse via an 
AIS unit or an electronic charting system 
that supports the display of AIS messages.  

Best Deployment practices
To implement vessel-tracking for 

pipeline encroachment monitoring, the 
first step is to incorporate all pipeline maps 
into a vessel-tracking tool, and to develop 
all required alerting parameters and 
criteria.  These include parameters related 
to vessel speed in or near zones of interest 
and the duration of time spent there, each 
of which can be an indicator of a problem 
or a threatening situation that is worth 
scrutinising.  

Early tool deployments have quickly 
delivered positive results. For instance, 
within the first few days of pilot testing 
with a large oil company, the PortVision 
service transmitted an alert regarding a 
vessel in a zone of interest that looked 
suspic ious. A fie ld inspector  was 
immediately sent to further investigate the 
activity and confirmed that the vessel was 
stationary within a pipeline corridor. The 
inspector notified the field supervision team 
of the unauthorised encroachment, and the 
company’s Control Center was also notified 

with a request for the monitoring system to 
confirm the pipeline was operating within 
normal operating limits. The Pipeline 
Operations Team was instructed to contact 
the vessel, but was unsuccessful, so the field 
inspector then contacted the vessel owner 
who provided the vessel captain’s personal 
phone number. The captain was contacted 
and asked to stop until further notice due 
to his close proximity to the pipeline. Once 
confirmation was received that the vessel 
was grounded, notifications were made to 
all company stakeholders. Information was 
therefore reviewed and it was determined 
that the vessel should wait and relocate 
at high tide so as not to be a threat to the 
pipeline.

In some cases, a company will be able to 
determine through data mining and other 
confirmation that certain threat risk levels 
are acceptable, and PortVision notification 
parameters can be modified, accordingly. 
Organisations also have the option to 
use historical data to further analyse the 
notification parameters that will be most 
effective for monitoring and managing 
pipeline threats. This historical data can 
also identify what segments of pipelines 
experience higher traffic volumes as well 
as provide insight into specific vessels and 
fleets that appear to regularly operate near 
assets to assist in targeting awareness and 
prevention efforts. 

Extending monitoring
In addition to pipeline protection, oil 
companies are also extending the use of 
AIS-based tools to include monitoring and 
preventing encroachment and damage to 
a broader range of infrastructure including 
unmanned platforms, subsea cables and 
other sensitive infrastructure. Meanwhile, 
the need for pipeline safety alone continues 
to grow in importance for oil companies 
who have hundreds of vessels traversing 

their pipeline infrastructure each day. Their 
efforts can now be augmented with AIS-
based vessel tracking tools that provide 
real-time visibility in all areas where 
encroachment could lead to a pipeline 
strike, an automated alerting system when a 
strike may be imminent, and a collaborative 
platform for assessing risk, determining next 
steps and coordinating action.  

Offshore-Asset-mapview
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Let me introduce you to the Jamaican 
Iguana. Almost extinct twenty years ago, 
but now making a spectacular come back 
in the Portland Bight nature reserve 
in Jamaica – considered a success story 
by nature conservationists. But this is 
a success story under threat, because the 
China Harbour Engineering Company 
wants to build a port in this exact nature 
reserve. See here the trade-off: do you 
want a port? Or an iguana? This is not an 
isolated case. There are similar stories for 
port directors in OECD countries: there 
is always a bird, frog or some rare species 
of grass that needs to be protected. This 
can be an absolute trade-off, but more 
and more often forms of compensation 
are applied. So, ports have built islands for 
birds, replaced frogs and created nature 
reserves in or close to port areas. This 
has become such a trend that the most 
valuable urban nature areas are now, in 
most cases, located in and around ports. 
This article states that the most advanced 
ports move from trade-offs to win-wins, 
creating synergies between ports and the 
environment. There are four ways in which 
this can be done. 

Greening as pre-condition 
This approach is based on a concrete 
reality in many ports: new development is 
only possible if the port is green. The San 
Pedro Bay, with the two largest US ports 
of Los Angeles and Long Beach, is an 
illustration in point. Both ports can now 
been considered as the greenest in the 
world. The 2006 San Pedro Bay Clean Air 
Action Plan, with its various updates, has 
been widely hailed as a global best practice 
in being comprehensive, ambitious and 
effective in combating the air pollution 
emitting from the ports. However, this is 
the result of a tumultuous history of local 
opposition against port activity, stressing 
the disastrous health effects of port trucks 
passing through what were labelled ‘diesel 
death zones’ just next to the ports. 

It took a court case to oblige the ports to 
become cleaner before further expansion 
of the port could be considered. Therefore, 
greening ports became a pre-condition 
for further development. This is a story 
that has been repeated in other ports. The 
details may be different, but the story 
was the same: the only way to unblock 
local opposition against port activity was 
to become clean. A new ‘natural port law’ 
was thus born: as countries advance, ports 
can only sustain their functions if they are 
sustainable – that is, if they are green. 

Greening ports as product 
differentiation
Being green is not only a pre-condition for 
future relevance, it could actually also be an 
advantage for ports. Simply take a look at 
the annual sustainability report of Maersk 
Line. In this report, the container shipping 
line sets out its actions to promote green 
maritime transport. Maersk certainly 
seems to care about its green image and 
works with ports to be green, for example 
through voluntary fuel switch programmes. 

There are also green shippers that have 
been pushing shipping companies as they 
work in specific green ways in an attempt 
to purify the supply chain. The Clean 
Cargo Working Group and the Carbon 
War Room are both active in developing 
carbon footprint calculations of supply 
chains and environmental ship indexes that 
can be used by ports to reward green ships. 
Obviously, there are many other indicators 
for port selection, but as port efficiency 
and port costs converge throughout 
the world, a green profile might become 
a more important element of port 
competitiveness.

Green knowledge = competitive 
advantage
Green-thinking is more than a marketing 
tool. Think again of Los Angeles. Part 
of its effort to ‘green’ the port consisted 
of stimulating green innovation and 

entrepreneurship. A clean-tech incubator 
was established in the area and a 
technological advancement programme 
was created. Some of the results include 
an Advanced Maritime Emissions Control 
System and an Automated Photosynthetic 
Algae Reactor. The first innovation is an 
in-port filtering system that removes 
NOx, SOx and PM from auxiliary engine 
exhaust gases while ships are hotelling. 
The second innovation consumes CO2 
and NOx and produces three grades of 
biofuel from it, while waste products 
are used as fertilizer and pharmaceutical 
additives. 

In short, green ports could produce 
knowledge that can be commercialised 
and exported. The port of Los Angeles 
helps the port of Shanghai to develop 
shore power – which is a form of 
knowledge transfer, but which also helps 
to cement business links from which 
new opportunities will flow. Moreover, 
green ports have much to offer: smart 
ports can be interesting laboratories of 
green innovations, ranging from energy 
efficiency to climate change adaptation.  

Green business opportunities 
(win-wins)
The last approach is where green-thinking 
becomes the core business of ports. The 
key word here is ‘circular economy’. At the 
core of this concept of circular economy 
is the idea that waste does not exist, every 
residual product could be considered the 
input of another product or production 
process. Ports, in particular industrial ports, 
are ideal locations for the circular economy 
as they have the required feedstock, the 
industrial processes, the know-how and 
the infrastructure such as pipelines and 
storage tanks. Moreover, they are nodes of 
commodities and potential flows of ‘waste’ 
and residual products. 

Waste, heat and waste-water are no 
longer the inevitable consequences of port 
activity that port managers can be more 

Green ports:  
from trade-offs to win-wins

Olaf Merk, Administrator, Ports and Shipping, the International Transport Forum (ITF) at the Organisation for  
Economic Co-operation and Development (OECD), Paris, France
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or less ashamed about. Instead, they have 
become resources that provide business 
opportunities for ports. The future will see 
more and more ports turning into utility 
providers to their cities. Industrial heat can 
be recaptured and used for urban district 
heating, whilst waste from the city could 
be used for energy production in a port, 
and many other ingenious ways are waiting 
to be found to turn waste into a resource 
and business opportunity for ports. 

Conclusion
The relation between ports and their 
natural environment has evolved. Ports 
have for a long time paid little attention 
to their environment and have regularly 
tried to gain the upper hand in rigidly 
conceived trade-offs. However, things have 

changed. Environmental impacts have 
been dealt with in a less confrontational 
manner, compensation measures are more 
common, and most ports go beyond simply 
addressing trade-offs. 

A diversity of policy approaches 
has emerged, suggesting a move from 
mitigation of environmental impacts to 
greening as a competitive advantage and 
business opportunity. Strict environmental 
rules can be a constraint, and port directors 
have, in many cases, a point in complaining 
about it, but they also offer opportunities, 
provided that ports have autonomy to be 
entrepreneurial and creative. This article 
hinted at some of these green business 
opportunities for ports and I am convinced 
that we will see much more of this emerge 
in the coming years. 

Top: The ports of LA and Long Beach. Source - Hyfen: Bottom: The Jamaican Iguana
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Innovation and customisation: in the 
world of large area lighting, it’s a powerful 
combination. Nobody knows this better 
than Musco, which for nearly 40 years 
now has earned its position as the global 
innovator in providing customised lighting 
solutions.

Each year Musco works with thousands 
of customers from every corner of the 
globe to engineer, design, install, monitor 
and maintain light-emitting diode (LED) 
and high intensity discharge (HID) systems 
that meet their specific needs. Whether it’s 
international speedways, NFL stadiums, 
San Francisco’s Bay Bridge, the Statue of 
Liberty, or some of the largest and busiest 
ports, airport terminals and transportation 
hubs in the world; innovation and 
customisation is at the heart of Musco’s 
solutions.

Musco takes a lot of pride in the way it 
works with partners to engineer solutions 
that meet specific needs. Whether it’s a 
system with an LED or HID light source, 
Musco’s lighting solutions not only cut 
off-site spill and glare, but dramatically 
reduce energy consumption and virtually 
eliminate maintenance headaches thanks 
to an industry-leading long-term warranty 
programme that includes parts and labour.

DP World Jebel Ali Port 
Terminal 2
When Musco partnered with DP World 
to light its Jebel Ali Port Terminal 2 in 
Dubai, UAE—one of the largest ports in 
the Middle East—the project presented 
a number of challenges. DP World 
knew Musco was up to meeting those 
challenges, having partnered together just 
a few years earlier on the lighting project 
at Jebel Ali Port Terminal 1—a project that 
saves DP World US$1.5 million annually.

As with that initial project, energy 
consumption at Jebel Ali Port Terminal 2 
was massive, and spill light and glare were 
excessive. Furthermore, maintenance 
cos ts  were  expens i ve  and  t ime 
consuming. Covering nearly 195 hectares 
and with operations taking place at the 
port twenty-four hours a day, DP World 

was facing the kind of lighting challenges 
most corporations can barely imagine. 

The team at Musco knew that Jebel 
Ali Port Terminal 2 needed a customised 
solution that would provide higher quality 
and more efficient lighting, lessen its 
environmental impact, and reduce costs. 
It also knew that, no matter what kind 
of new lighting was to be installed, the 
installation would need to happen while 
the port remained operational—a huge 
challenge in and of itself.

Musco’s Green Generation Lighting® 
system with an LED light source was 
the answer. Musco worked closely with 
the DP World team to strategically aim 
the LEDs to the sides of stacks and 
roadways; helping truck and lift operators 
see the containers better, making loading 
and unloading at the terminal safer. 

As one of DP World’s first terminals to 
use LED lighting, the customised system 
delivered by Musco reduced operating 
costs by 66%—a savings of more than 
$2.9 million over the next 15 years. These 
savings will enable DP World to pay off its 
initial investment in the new system in less 
than four years. 

Port Everglades Intermodal 
Container Transfer Facility
When the Florida East Coast Railway and 
Port Everglades joined forces to form 
the Intermodal Container Transfer Facility 
(ICTF) it was a massive undertaking. 
It would streamline the processing of 
containers from ship to rail, expand 
capacity, and provide quicker transit times.

Covering more than 17 hectares, 
the ICTF is a state-of-the-art facility that 
needed the best possible lighting system 
as a way to meet its overall mission of 
being environmentally friendly and keeping 
costs low. 

When the ICTF, located in Fort 
Lauderdale, Florida, USA, partnered with 
Musco to design, engineer, and install the 
lighting system at the facility, there were a 
number of key priorities. The lights had to 
reduce energy consumption and operating 
costs, while delivering the light quality 

necessary to provide the safest possible 
operation for workers. At the same time, 
the lighting system had to be designed in 
a way that would not interfere or disrupt 
activity at the nearby Fort Lauderdale-
Hollywood International Airport—one of 
the fastest growing airports in the United 
States. 

Musco’s customised lighting system 
utilised an HID light source for the ICTF 
which offered a complete solution that 
achieved all of its goals. The Light-
Structure Green® system was designed 
and installed in its entirety by Musco—
from foundation to pole-top. This unique 
system approach to lighting ensured 
superior structural integrity in a small 
footprint, optimising usable space around 
each pole. 

Musco’s system is backed by a 
comprehensive 10-year warranty which 
eliminates maintenance, guarantees 
constant light levels for safer operations 
and provides system performance 
monitoring. This is all backed by a global 
team of trained technicians. 

Musco’s advanced reflector design 
optimises the light on the surface, helping 
the ICTF reduce its energy consumption 
by 55% compared to a typical lighting 
system. Over a decade, total energy and 
maintenance costs will be slashed by 
more than $800,000. 

Global Container Terminal
The Global Container Terminal in Jersey 
City, New Jersey, USA, features 40 
hectares of fenced, lighted property, 
including nearly 32 hectares of marshalling 
areas for containers mounted on chassis 
and container stacking areas. It is one 
of the busiest facilities of its kind in the 
United States and its top priority is the 
safety of workers and vessels coming into 
the terminal.

When it was determined that a new 
lighting system was needed to help 
ensure safety and cut costs, leaders 
at the Global Container Terminal knew 
that Musco would provide the most 
innovative lighting solution. The new 

Leading Innovation in Large  
Area Lighting
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lights would need to reduce off-site spill 
light and glare, cut down costs, improve 
energy efficiency and provide the best 
lighting possible to help ensure safety at 
the facility.

The Musco team designed a custom 
solut ion with i ts Green Generat ion 
Lighting® using an HID light source 
mounted onto existing poles at the 
termina l .  W i th Musco’s advanced 
reflector design, the luminaries were 
strategically aimed with pinpoint precision 
to ensure that the loading and unloading 
areas at the Global Container Terminal 
had the proper light levels all day round, 
while eliminating spill light and glare in 
other areas. 

A proven history
No other company in the world has 

brought more vision, innovation and 
commitment to providing complete 
lighting solutions than Musco. Whether 
it’s the largest ports and terminals in the 
world, major sports venues, or iconic 
national monuments, customers turn 
to Musco because it’s a proven path to 
lower operating costs, reduced energy 
consumption, premier light quality, and the 
most personalised support and service in 
the industry. 

Musco’s global team of experts is 
dedicated to always being there for the 
customer. From evaluating the benefits 
and determining the best system for 
a customer’s needs, to the design, 
installation, maintenance and monitoring, 
its systems and services provide a 
cost-effective, trouble-free solution for 
customers for many years. 

About the organisation
For nearly 40 years, Musco Lighting has 
specialised in the design and manufacture 
of sports and large area lighting solutions 
around the world. Musco has pioneered 
systems using metal halide and LED 
technologies that have made dramatic 
improvements in energy efficiency and 
provided affordable ways to control spill light 
and glare. Permanent and temporary lighting 
solutions range from neighbourhood ‘Little 
League’ fields to Olympic Games. Musco 
has a global team of experts that partner 
with customers to plan, complete, and 
maintain a cost-effective, trouble-free lighting 
solution for their facility. 

Enquiries
www.musco.com
lighting@musco.com

DP World installed Musco’s LED lighting solution at Jebel Ali Port 
Terminal 2, reducing energy consumption by 66%

Port Everglades ICTF- 
Fort Lauderdale, Florida, USA

DP World will save $2.9 million over the next 15 years with Musco’s 
LED lighting solution at Jebel Ali Port Terminal 2 

Edit ion 65: Februar y 2015   127 



In today’s port arena, authorities and 
planners are tasked with ensuring ports 
investments and operations are durable 
and fit to future challenges. The need to 
combine efficient, lucrative operations with 
a productive and sustainable future is one 
of the major demands terminal planners 
are facing.  

The success of contemporary port 
operations relies on four essential pillars: 
environmental development, compliance 
to internat ional  standards, energy 
management, and the ability to readapt 
to rising trade flows. A solution for ports 
that builds on these pillars is ship-to-shore 
connection technology. It enables ports to 
become innovative and ecologically viable 
managers of energy.

Shipping t rade wi l l  cont inue to 
increase in the framework of global 
strategies (such as Blue Growth by 
the European Commission (EU), Green 
Freight and Logistics in Asia by the 
Asian Development Bank (ADB), and 
Green Marine in the US) which seek 
to increasingly shift land and air freight 
towards sea following specific actions for 
sustainable development.

 Developments in port design and 
port operations, especial ly in shore 
connection, rely on following the four 
pillars of port sustainability which are 
exemplified in this article through the 
example of the Port of Bergen.

Environmental development
Ports must collaborate to find novel ways to 
reduce emissions and noise within their areas 
of operation; innovative energy management 
is vital in an industry of large polluters and 
consumers of energy within cities, so the 
industry must act collectively now.

An ever-increasing number of port 
authorities around the world are planning 

to take up this challenge by implementing 
key infrastructure developments such as 
shore connection at their ports in order to 
promote the optimisation of mobility by 
reducing the emissions generated in the 
area completely.

Environmental regulations
Regulations have been drawn up by 
international organisations and pioneering 
coun t r i es ,  and  today,  numerous 
international strategists regard the 
shipping industry’s continuous growth 
as problematic. As a result, revisions are 
made regularly in order to enforce tighter 
emission limits.

 On January 1, 2015, the IMO’s latest 
limits on the sulphur content of fuel used 
by vessels operating in Emission Control 
Areas (ECAs) came into effect. Under 
the latest phase of the sulphur directive, 
the maximum amount of sulphur in fuel 
permitted in ECAs has been lowered from 
1.5% to 0.1%. A big step forward has 
also been made this year in Europe with 
a new directive established concerning 
the deployment of alternat ive fuel 
infrastructures. Under this directive, it will be 
mandatory for European ports to implement 
shore connection systems by 2025.

To help boost the development of green 
technologies, European institutions have 
also voted in favour of appropriate funding 
programs. Under the TEN-T program, 
ports willing to invest in shore connection 
can benefit from up to 20% EU funding. 
Also, the funding rate goes up to 50% for 
studies, and a funding call has been open 
since September 2014 and will close by 
the end of February 2015. This is the right 
time for ports to invest in shore connection.

Port of Bergen
Bergen, as one of the most important 

port cities in Norway, has already put into 
action the first phase of implementation 
of shore-side power for Offshore Supply 
Vessels. ShoreBoXTM by Schneider 
Electric is the solution that has been 
chosen for this project, which cuts 
emissions produced by vessels at berth to 
0%. This measure allows ships at Bergen 
to be fully compliant with environmental 
regulations at berth. This first pilot project 
for LV Shore Connection could be 
duplicated in other OSV ports in Norway 
and Scotland. It's a new market that is 
moving towards green technologies.

Complying to international 
standards
The rapid growth of shore connection 
applications at international level has led 
standardisation organisations to develop 
global referenced processes. Already 
published standards concern high and 
medium voltage power supplies for 
vessels. These standards specify general 
requirements on shore side installations, 
ship-to-shore connection and interface 
equipment, ship requirements, system 
control and monitoring as well as testing of 
the installation. They include requirements 
for various types of vessels such as RoRo 
vessels, cruise ships, container vessels, 
LNG carriers and tankers.

During recent years a strong demand 
has risen for a standard solution that 
comprehends low voltage vessels in 
order to al low interoperabil i ty from 
different vessels and ports. Therefore, a 
low voltage shore connection system 
(LVSC) is under development to meet 
this new standard. In order to permit the 
development of the first low voltage shore 
connection installation, a Public Available 
Specification (PAS) of this new standard 
was released in August 2014.

Four pillars of  
port sustainability  

Daniela Rodriguez, Marketing Communications Manager, 
Schneider Electric, Grenoble, France  
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Preparing for the future
Design guidelines address specifications 
for  the e lectr ica l  and mechanica l 
interfaces, power ranges and safety of 
shore connection. For the developing 
standard, the PAS deals with LV shore 
and ship distribution systems, control, 
monitoring, interlocking and power 
management systems, ship-to-shore 
connection and interface equipment, test 
and operational sequences. 

These guidelines should be taken 
into account by engineering companies, 
ports and ship owners in the design and 
installation of shore connection systems in 
order to be prepared for the forthcoming 
enforcement of this standard at the end of 
2016. In its effort for a green development, 
the Port of Bergen in Norway will be the 
first port in which offshore supply vessels 
will comply with this new standard.

Adapting to increasing  
trade flows
Whereas at one time terminals were 
designed with minimal above-ground 
infrastructure to provide the flexibility to adapt 
with a mode of operation, modern ports are 
predicated on automated equipment with 
inherently fixed infrastructure. This calls for a 
great amount of research to be developed 

to offer smart infrastructure solutions as port 
traffic increases.

Schneider E lectr ic’s engineer ing 
expertise makes it possible to serve 
single and multiple berth arrangements 
and it is adaptable for any berth topology, 
frequency and power conversion. An 
example of this adaptation to future 
port needs could take place at the Port 
of Bergen, which is set to undergo a 
first phase of implementation of shore 
connection for Offshore Supply Vessels. 
This could be adaptable to serve higher 
needs of power and be customised to 
local electrical distribution.

Smart energy management 
The large logistical and industrial facilities of 
ports offer the potential to increase energy 
efficiency. Managing and optimising the 
use of energy today is a crucial element 
in building smart port infrastructure. A 
shore connection installation allows ports 
to optimise their energy consumption, and 
facilitates additional sources of income 
for the port as well as savings for the 
vessels. The Port of Bergen would firmly 
improve its energy management with a 
shore connection facility as it could have 
the energy information available at hand 
to optimise and identify the critical points 

of their energy consumption. Furthermore, 
they would generate additional sources of 
income through the selling of electricity to 
berthing vessels. 

In the future, ships connected to shore 
power will benefit from the technology of 
digital communication, which drastically 
simplifies daily operations and allows for 
better control on both ship and shore side. 
Therefore, electrical connection becomes 
easier to handle and requires less man 
power to operate and reduces the risks 
associated with unexpected events.

About the organisation
Schneider Electric is the global specialist 
in energy management, proving expertise 
in smartgr id development, turnkey 
solutions, and end-to-end services that 
can help you establish a best-in-class, 
green port operation.

With its Shore Connection solution 
ShoreBoXTM, Schneider Electric enables 
ports and terminal operators to meet 
environmental regulations in the most 
efficient way, all while they optimise their 
costs with a full range of support.

Enquiries
daniela.rodriguez@schneider-electric.com
schneider-electric.com/shore-connection
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Dry Bulk and 
Specialist Cargo 

Handling

“One of the quirks of the mathematics is that in round numbers 1m3/h 
of wood pellets will produce the heat to raise enough steam to generate 
1 MWh of electricity.”

‘Rail loading wood pellets’, page 134
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India is one of the most attractive 
contemporary economic investment 
destinations and has emerged as a 
preferred hub for global trade activities. 
The port sector is India’s vital economic 
driver as it gears ahead to achieve the 
target of above 3.2 billion tonnes in 
capacity by 2020, as per the shipping 
ministry plan which focuses on adopting 
efficient technologies and enhancing the 
scope for private participation. With a 
coastline of more than 7,500 kilometres 
and with more than 190 ports, the 
country’s maritime activities play a vital 
role in leveraging the economic growth 
index. The country presently has 12 major 
ports and about 190 non-major ports 
across its vast coastline. The favourable 
locations and availability of a long 
coastline makes India a prime destination 
for executing maritime economic activities. 
The increasing importance attached to 
maritime economic activities has further 
led to the development of cargo and 
container terminals in the country. 

However, the constantly increasing 
volume of global trade and the inflow 
of economic activities towards India 
have reinforced the need for advanced 

and efficient infrastructure facilities at 
the country’s ports. Aiming to meet the 
challenge of globally expanding maritime 
trade activities, the modernisation of 
ports is being upheld as an aspect of vital 
importance by the governing bodies, as 
well as the private port operators. The 
push to equip the ports with advanced 
technologies and equipments to achieve 
operational efficiency has opened the 
doors for private players in the country’s 
port sector. Exploring these opportunities, 
the government also widely promotes 
the concept of public-private partnership 
(PPP) models for the development and 
operation of ports and terminals in India. 

The sector has today opened doors for 
private port equipment manufacturers, 
technology providers and also private port 
developers and operators on a positive 
scale. Robust participation has also come 
from international port equipment players 
in exploring the opportunities put forth by 
the modernisation of ports and terminals. 
According to Indian analysts, non-major 
ports are expected to benefit on a larger 
scale against the public majors due to the 
strong growth in India’s external trade.

The capacity at major ports has 
increased to 900 million tonnes (Oct 2014) 
from the 575 million tonnes recorded in 
2009, as per shipping ministry figures. The 
ministry also disclosed that in the last four 
years, 40 new projects have been approved 
amounting to a collective investment of 
US$7.2 billion. This financial input is 
expected to create an additional capacity 
of 558 million tonnes per annum for India.

Non-major ports also reported a 
robust increase in throughput, with an 
increase in operational efficiency and 
the installation of modern equipment. 
The participation of private players can 
effectively contribute to enhancing port 
operations and technical efficiencies. 
Private participation has been expanding 
in the port sector over the years, and 
public private partnership (PPP) models 
have emerged as the most technically 
sound developmental solution. .

A future perspective
Raising total port capacity is outlined by 
the Shipping Ministry as the need of the 
hour for meeting the dynamic growth in 
maritime economic activities. By meeting 
the growing demand for import and 
export activities, the enhancement in port 
capacity can also enhance the potential 
for accommodating large sized cargo 
vessels. Mechanisation of cargo handling 
infrastructure will not only increase the 
capacity of ports, but it will also input 
necessary efficiency into the supply chain. 

The proactive approach and investment 
planning outlines a positive sketch for 
India’s port sector, the ability for quick 
adoption of infrastructural facilities, the 
need to develop world-class terminals 
with deep drafts, and the mechanisation 
of port terminals, remains a crucial and 
immediate requirement. Quick adoption of 
mechanisation will ensure that the existing 
infrastructure can be utilised to its full 
potential with minimum gestation period. 
However, key players in the sector differ in 

Ports and terminals 
in India

Venkat Rao, CEO, Essar Bulk Terminal Paradip Ltd, 
Odisha, India 
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their approach over government policies, 
yet they uniformly uphold mechanisation 
as a viable solution to enhance India’s port 
sector on a global level.

Essar Bulk Terminal Paradip Ltd
Operational efficiency and mechanised 
operation is the need of the hour for 
Indian ports and probably the very reason 
for developing Essar Bulk Terminal 
Paradip Limited (EBTPL) at Paradip. 

With long queues of trucks waiting 
outside the port to discharge iron ore, 
the movement of huge volumes of pellets 
by road was not possible. In addition to 
hiccups in transporting the pellets to port, 
further inefficiencies such as high ship 
waiting times and low loading rate were 
identified in the system as obstacles to the 
pellet supply chain.

EBTPL provided the logistics solution 
to its anchor customer Essar Steel’s 
massive scale of operations by developing 
a state of the art infrastructure capable of 
loading pellets at the rate of 4,500 tonnes 
per hour. EBTPL, through its process of 

mechanisation, increased the capacity 
of the conventional berth from four 
MMTPA to 16 MMTPA at a cost of 
almost US$1 billion. Mechanisation of the 
CQ-III terminal included the installation 
of two reclaimers of 2,500 tonnes per hour 
(TPH) each, one Ship Loader of 5000 
TPH, and a 9.15 kilometre long cross-
country single belt conveyor of 5000 TPH 
which passes through various terrains with 
divergent dynamics. 

The cross-country conveyor has passed 
over marshy inhabited private land, 
creeks, port prohibited land, railway line, 
electricity lines, public roads and even 
under the Essar Steel premises. While each 
hindrance had its own dynamics, EBTPL 
tackled all problems and successfully 
commissioned a one of a kind cross-
country fully mechanised deep-draft 
terminal in December 2012.

In a very short span of operations, 
EBTPL has already achieved the highest 
ever rate of 55,800 MT/day for pellets at 
Paradip Port, along with a system uptime 
of 98%.

About the author

Venkat Rao has 22 years of experience 
in leading several company’s port 
projects, cargo operations, marketing, 
cargo and revenue growth and 
annual financial goal management. 
Acknowledged for strengthening port 
and shipping companies to lead in 
highly competitive markets, Mr Rao 
prides himself on delivering innovative 
business concepts and strategies.

About the organisation

EBTPL is an arm of Essar Ports 
Limited (EPL) which is under the 
umbrella of the multinational Essar 
Group. EPL develops and operates 
ports and terminals across India and it 
is one of the largest private sector port 
companies in India by capacity and 
throughput. EPL develops and operates 
ports and terminals for handling liquid, 
dry bulk, break bulk and general cargo. 
It has an existing aggregate capacity of 
104 MTPA across two facilities located 
at Vadinar and Hazira in the state of 
Gujarat on the west coast of India, and 
one dry bulk export terminal at Paradip 
in the state of Orissa on the east coast 
of India.

Enquiries

U.Venkat Rao
Chief Executive Officer
Essar Bulk Terminal Paradip Limited
C/o- Essar Steel project office
Near IFFCO Paradeep Unit
Musadia, Paradeep-754142
Odisha,  India

Tel: +91 7381097585
+91 6722 227190 VoIP 731-27190
Email: venkat.rao1@essar.com
Web: www.essar.com
www.essarprojects.com
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Large scale imports into the UK of 
wood pellets are primarily driven by 
those generators who have converted 
power station units to burn wood. UK 
legislation requires the fuel to come from 
a sustainable source; sustainable generally 
means from ‘farmed or managed forests’ 
with an audited regime of re-planting and 
a harvesting cycle of 60 to 80 years.

Conversion
To date, RWE, E.ON, and more notably 
Drax, have been, or are in the process of, 
converting generating units to operate 
on biomass – predominantly wood 
pellets, with Lynemouth Power looking 
like being the next to do so. One of the 
quirks of the mathematics is that in round 
numbers 1m3/h of wood pellets will 
produce the heat to raise enough steam to 
generate 1 MWh of electricity.

A  5 0 0 M W  u n i t  w i l l  c on s u m e 
approximately 500m3/h or 300 tph of 
pellets, and while operating for 8000 
hours per year, a unit will consume 
approximately 2.4 million tonnes of wood 
pellets. If all conversion plans come to 
fruition, a market for some 19.5 million 
tonnes per year of wood pellets will have 
been created. However, in reality, this is 
more likely to be 12 to 13 million tonnes 
per year.

Currently tonnages imported into the 
UK are rising. Imported wood fuel in 
2012 totalled 3.5 million tonnes, and even 
by conservative estimations, by 2016 the 
demand looks to grow to four times that 
number. 

Logistical issues
To illustrate the logistical challenges 
using the lower figure of 12 MTPA, 
this  equates  to the bulk carr y ing 
capacity of some 207 Panamax vessels 
a year delivering the fuel to UK ports 
for offloading, storage and forward 
shipment to the power stations. Existing 
port infrastructure is geared up for 

these tonnages of coal, but biomass and 
particularly wood pellets pose their own 
set of unique challenges.

To comply with legislation, the pellet 
producers are prohibited from using 
any form of artificial binder. Pellets are 
formed at such a pressure that friction 
heating melts the lignin in the cell walls 
to form a natural binder. This bond is not 
particularly strong, so from the moment 
the pellet is formed, it starts to degrade.

By the time pellets reach the UK, up 
to 10% of the cargo may have reverted to 
sawdust. Another major problem is that 
pellets swell and revert back to sawdust if 
they get wet.

Wood dust is also a fire hazard; in 
the correct concentrations, pellets can 
explode. The lower explosive limit (LEL) 
is generally agreed to be 30 grams of dust 
in a cubic metre of air. However, pellets 
can arrive in the UK ‘hot’ (generally up 
to 50 degrees C), and they are also prone 
to self heating, especially if they get wet 
prior to long-term storage. The risk of 
combustion is therefore ever present, 
be it from self-heating or a spark by an 
ignition source.

Furthermore, with the material being 
organic, it is technically rotting all the 
time and thereby steadily gives off carbon 
monoxide, which in ship holds and in silo 
or shed storage systems leads to oxygen 
depletion in the atmosphere. Over longer 
periods of time, the risk of methane off-
gassing increases.

Handling challenges 
summarised 
• Keep it dry
• Control Fugitive Dust Emissions 

(EH40 – 5mg/m3 8hr TWA limit 
before PPE required)

• Design to comply with ATEX 
regulations

• Monitor product temperature and 
moisture

• Check for high CO and CH4 

concentrations in enclosed spaces
• Be prepared for a fire (detection and 

suppression)

Focussing on the Rail Loading 
System Design
The driving design parameters are:
• The time available to load the train
• The length of the train
• The number of rail cars making up 

the train
• The percentage fill required

The time available to load the train 
is often the starting point of the design, 
typically this is specified as the total 
turn round time of site (90 minutes is 
common). To allow time for shunting, 
re-fuelling, driver change and so forth, 
Spencer settled on loading a train in 
better than 1 hour in order to guarantee 
the 90 minute turn around.

The technology Spencer had in mind 
to perform the loading function was 
already in existence in the US, having 
a 40-year track record of loading bulk 
materials into rail wagons (particularly 
coal and iron ore). Spencer saw the 
potential in the Pebco rail loading 
technology to load biomass trains quickly 
and efficiently. The total length of a train 
is important. Biomass has a relatively low 
bulk density, typically 600 to 650 kg/m3 
so haulage volume takes precedence over 
haulage weight up to a maximum weight 
the locomotive can haul. Nowadays, 30 
wagon trains up to 600 metres long are 
being considered. Coal trains are often 
less than 400 metres long. 

In many cases, as the existing site 
infrastructure is designed to suit coal 
train lengths, it follows that most existing 
infrastructure usually requires extending. 
Train length also directly influences the 
time to load; in-motion loading systems 
operate at a fixed speed, so the longer the 
train, the longer the time to load. The 
number of rail cars making up the train 
dictates the maximum load each train 

Rail loading wood 
pellets

Ian Atkinson, Engineering Director,  
Spencer Group, Hull, UK
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transports, and the percentage fill (often 
97% or better) is a function of train speed 
and the instantaneous fill rate.

By way of example
A 30 wagon train some 600 metres long 
travelling at 0.5mph will take 46 minutes 
to pass a point on the track. During this 
time each wagon should be loaded with 
better than 65 tonnes (108m3) of wood 
pellets. Allowing for the gaps between 
the wagons when no material can be 
discharged, the calculated instantaneous 
loading rate to achieve the fill is in 
excess of 3000 TPH (5000 m3/h). These 
material reclaim and conveying rates 
are achievable but at high cost. Spencer 
concluded that having a train load of 
material in a silo above the loading point 
ready to discharge into the rail wagons 
would be lower risk and a more cost-
effective method of ensuring material was 
available at the point of loading.

As train lengths have got longer and 
wagon capacities have increased, so silo 
volumes have increased from 2000m3 (at 
Tyne) to 3000m3 (at Hull). To control the 
fill rate of an individual rail wagon the 
Spencer/Pebco system employs a ‘flood 
loading’ philosophy.

Flood loading
Flood loading is achieved when the 
instantaneous loading rate is so large 
that  the  mater ia l  f loods  into the 
receiving rail car, backs up and chokes 

the discharge chute. 
Once the chute is choked, material can 

only flow from the chute at a rate dictated 
by the movement of the train under the 
chute. Providing the choke is maintained, 
then control of the loading operation is 
straight forward.

In simple terms, on detection of the 
front of a rail car, the chute is lowered to 
the loading height and the discharge gate 
opened. An instantaneous flow rate of 
10,000m3/h ensures that the choked state 
is achieved in approximately 8 seconds 
(during which time the rail car would 
have moved 1.8 metres).

The balance of the rail car is filled as 
it moves under the chute presenting a 
void into which material floods in to 
maintain the choke. The end of the car 
is detected and the discharge gate closed, 
allowing sufficient time for the material 
in the chute (the in-flight material) to fill 
the back of the car without over-spilling 
the back and the chute retracted until the 
next rail car presents itself.

The control system monitors train 
speed, wagon position and in the case of 
biomass wagons, verifies the top doors 
of the wagon are open before allowing 
loading to proceed. Whilst in this instance 
wagons are volumetrically loaded, an 
independent track weighing system 
completes the loading system, providing 
tare and gross weight information for 
each axel of each wagon to an accuracy 
approved by trading standards.

Main: Hull facility at night; Top right: A Hull landmark; Bottom right: Silo outlet and loading chute About the author

Ian Atkinson graduated in 1984 with 
a degree in Mechanical Engineering, 
later becoming a Chartered Engineer 
in  1993. W ith over  30 years 
experience in bulk materials handling 
and processing, Atkinson’s career has 
spanned the mining, quarrying, power 
and port infrastructure industries.

About the organisation

Spencer Group is one of the UK’s 
largest privately owned multidisciplinary 
engineering businesses that provides 
pioneering engineering solutions 
across the transport, infrastructure, 
energy and industrial sectors. Safety, 
innovation and value creation are at the 
heart of everything Spencer does and 
they have a robust skill set which can 
be deployed at any stage of the project 
life cycle; from concept design through 
to commissioning, operation and 
maintenance.

Enquiries

One Humber Quays
Wellington Street West, Hull
East Riding of Yorkshire. HU1 2BN 
E: mailbox@cspencerltd.co.uk 
T: 0113 815 0015 
W: http://www.thespencergroup.co.uk 
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“Within a three-year period the American Chemistry Council counted 
almost 200 announcements of new chemical plants or upgrades to 
existing industry in the US, with investments totalling $124 billion.”

‘Natural gas ignites Louisiana boom’, page 138



The Por t  o f  S outh  L oui s i ana  i s 
fortunate to sit where it does. Its district 
sprawls out over 86 kilometres (and 
three Louisiana river parishes) on the 
lower Mississippi River with a high 
concentration of facilities located along 
its banks that can access 33 of the nation’s 
states (and two Canadian provinces) 
via the inland waterway system. Most 
importantly, its proximity to the Gulf 
of  Mexico a l lows quick access  to 
international sailing routes. 

South Louisiana is also an area with 
the highest concentration of natural 
gas pipelines in the United States. The 
synergy of these components is what has 
consistently ranked the Port of South 
Louisiana the largest port district in 
the Western Hemisphere, the top grain 
exporter in the US, and most recently, 
the number one energy transfer port in 
the nation. With low, stable prices on 
a copious amount of natural gas, it is 
a crucial element that makes the Port 
of South Louisiana very attractive to 
industries looking to locate to the ‘River 
Region’.

Natural gas production
Since 2008, the US has been the world’s 
largest producer of oil and natural gas 
after overtaking Russia’s output. In fact, 
Louisiana is one of the country ’s top 
natural gas producers (providing almost 
10% of the overall national figure) due 
to the output from shale rock formations 
which were discovered fairly recently 
with the availability of new technologies 
such as hydraulic fracturing. According 
to predictions, Louisiana’s Haynesville 
Shale–as  the rock formations  are 
identified–could hold about 200 trillion 
cubic feet of natural gas. Another study 
predicts that there are plenty of deposits 
in the US to satisfy a century of the 
current national natural gas demand.

Within a three-year period (2011-
2014) the American Chemistry Council 

counted almost 200 announcements 
of new chemical plants or upgrades 
to existing industry in the US, with 
investments totaling $124 billion. The 
boom in fracking has driven gas prices 
to an all-time low. Inexpensive natural 
gas prices offer prospects such as lower 
electricity costs, which is a great plus 
for the manufacturing sector. Other 
producers use natural gas, instead of 
petroleum, as a raw material.

The battle for Mississippi 
National  and international  energy 
companies are vying for waterfront real 
estate along the Mississippi River within 
the Port of South Louisiana. The port 
is now witnessing the most economic 
development along the Mississippi River 
since the 1960s when the petrochemical 
industry started to locate in the region. 
The present boom is driven by the low 
price of natural gas and reinforced by 
the deep-water location along the river. 
The difference from 50 years ago is that 
we are seeing more foreign companies 
investing and building their factories 
here. We have foreign investors, all of 
whom will use natural gas to make their 
product that will, in turn, be exported to 
their respective country because it makes 
economic sense for them to do so. Within 
the same timeframe as that observed by 
the American Chemistry Council, there 
were five project announcements for the 
River Region directly related to the low 
cost of natural gas.

In early 2011, Nucor broke ground in 
St. James Parish with a Direct Reduced 
Iron (DRI) facility that will be one of the 
largest industrial projects in Louisiana 
history. During the first phase alone, the 
project is slated to create 150 permanent 
jobs and 500 construction jobs and with 
subsequent phases planned, Nucor expects 
to create 1,250 permanent jobs and a 
total capital investment of $3.4 billion. 
The plant’s process uses direct reduction 

technology to convert natural gas and 
iron ore pellets into high-quality reduced 
iron. 

Recent developments
Fast forward to 2013 when Zeep Ltd of 
Austin, Texas, in conjunction with the 
New Zealand-based Todd Corporation, 
announced a $1.3 billion joint venture 
located in St. James Parish. The Zeep-
Todd joint-venture became known as 
‘South Louisiana Methanol’, and this 
project, which is expected to create 63 
new direct jobs, will convert natural 
gas into around 1.7 million tonnes 
of methanol annually. Methanol, in 
turn, will be used by manufacturers to 
produce everyday goods such as plastics, 
polyester, fibres and fabrics, as well as 
pharmaceuticals and adhesives. 

I n  m i d - 2 0 1 3 , R u s s i a n - b a s e d 
EuroChem announced the company’s 
commitment to build a $1.7 billion, 
natural gas-based, ammonia and urea 
production plant to manufacture and 
distribute fertilizer products throughout 
the US and other markets. A site in St. 
John the Baptist parish is currently under 
option and evaluation, which, if chosen, 
will create 200 new direct jobs with an 
annual payroll of $11.6 million for the 
residents of the River Region.

Later in the same month, AM Agrigen 
Industries selected a site in St. Charles 
Parish for a $1.2 billion plant for the 
manufacturing of granulated urea. Natural 
gas is a key raw material for producing 
nitrogen-based fertilizers. This prospect 
would create 150 new direct jobs with an 
average salary of $55,000 per year plus 
benefits for the local workforce.

Then in July, Yuhuang Chemical, Inc., 
whose parent company is based out of 
China, disclosed their intention to invest 
$1.85 billion into a world-scale methanol 
manufacturing complex (using natural 
gas in the process) in St. James Parish. 
This endeavor will create 400 new direct 

Natural gas ignites 
Louisiana boom

 
Paul Aucoin,  
Executive Director, the Port of South Louisiana, Louisiana, USA 
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jobs, with an average annual salary of 
$85,000 plus benefits. Following the first 
phase, the company will build a second 
methanol plant with a goal to reach an 
annual capacity of 3 million metric tonnes 
of methanol.

Conclusion 
Currently it is estimated that Louisiana 
has $80 bil lion worth of prospects 
looking at locating in the state; $13 
billion of those are looking at the three 
river parishes. With over 20,000 acres 
and thousands of metres of river frontage 
available within the district, the Port of 
South Louisiana can be instrumental in 
facilitating a company’s relocation. 

If a company wants to locate on the 
Mississippi River, because of the low cost 
of natural gas and the deep-water access, 

the Port of South Louisiana can assist 
in building a dock or an entire facility 
on the landside for that matter. We can 
build the facility, lease it to the company, 
and, after so many years, ownership is 
turned over to the company. That’s how 
we facilitate new industry and foster 
economic development for the state 
of Louisiana. It ’s worked beautifully 
through the years and we expect it to 
continue.

With all the elements in place for 
a healthy economy (accessibility to 
national and international markets, a 
strong business climate, the low cost of 
natural gas, and a skilled manufacturing 
workforce), the Port of South Louisiana’s 
main objective is to prepare for the 
growth wave that ’s hitting the state of 
Louisiana.

About the author

Paul Aucoin is the Executive Director 
of the Port of South Louisiana. He 
previously provided legal counsel to 
the port after spending 40 years as an 
attorney. Aucoin graduated from the 
Loyola Law School in 1970.

About the organisation

The Port of South Louisiana’s 
jurisdiction on the Mississippi River 
consistently handles around a quarter 
billion tonnes of cargo annually, 
ranking it the largest tonnage port 
district in the Western Hemisphere. 
Along the 173 kilometres of deep-
water frontage on both banks of the 
river, there are seven grain transfer 
facilities, four major oil processing 
p lants , and 11 petrochemica l 
manufacturing facilities with a 
combined total of more than 50 piers 
and docks owned and operated by an 
impressive group of resident tenants 
such as ADM, ArcelorMittal, Dow, 
Cargill, DuPont, Motiva Enterprises, 
Marathon, Shell, and Nucor Steel.
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