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

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

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

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

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

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

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

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

International Association
of Ports and Harbors

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

The Coasts, Oceans, Ports and Rivers Institute (COPRI) works to 
advance and disseminate scientific and engineering knowledge to 
its diverse membership, which is engaged in sustainable 
development and the protection of coasts, oceans, ports, 
waterways, rivers and wetlands. COPRI works to enhance 
communication and cooperation among more than 3,000 members, 
both domestic and abroad, and the industry as a whole by 
advancing members’  careers,  st imulating technological 
a d va n c e m e nt  a n d  i m p ro v i n g  p ro fe s s i o n a l  p ra c t i c e . 
www.coprinstitute.org

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

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

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

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

Descartes Datamyne offers the best value in business intelligence: 
easy access, with expert support, at an affordable price, to the 
world’s largest searchable trade database. Built and maintained by 
an international team, Datamyne covers the cross-border 
commerce of some 50 countries on 5 continents, including US trade 
with over 230 markets.
www.datamyne.com 

SUPPORTER COMPANIES

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

APM Terminals operates a Global Terminal Network which includes 20,300 
employees in 67 countries with interests in 71 port and terminal facilities.
DP World has a portfolio of more than 65 marine terminals across six continents, 
including new developments underway in India, Africa, Europe and the Middle East.
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As we look back through the important 
projects some of the world’s leading ports 
and organisations have undertaken, a glance 
reveals the maritime industry setting out on 
a collaborative path as it moves to embrace 
digital technology.

Digitalisation, on the one hand, is 
enabling the capture of massive quantities 
of operational data, and on the other, it 
is leading the industry towards the rapid 
realization that the very data that improves 
the productivity of our business can be used 
against it if it winds up in the wrong hands. 

Between 2016 and 2017 the maritime 
and logistics industries have experienced 
dramatic pressure that has enabled the 
start of common data platforms, as Richard 
Hepworth of Trelleborg explains in this 
issue.

 As we peer across the vista of the 
present challenges, we see reaching the 
goalpost of digitalisation will require 
intensive cross-organizational collaboration, 
for example shared standards for the 
management of our information, with more 
ports sitting at the table, working together.

With digitalisation, have seen the 
logistics industry begin to integrate 
with the maritime industry in new and 
disruptive ways. We have witnessed digital 
commerce company Amazon rapidly 
expanding its distribution networks with its 
purchase of containerships, and similarly, 
we have seen shipping giant Maersk 
partner with digital commerce company 
Alibaba. 

It would be remiss not to mention 
the impact of cyberattack on Maersk, 
still fresh in our minds from June. This 

moment may be viewed in several years' 
time as a turning point for the industry, 
when it began to grasp that digital and 
optimization advances, while integral 
to the optimum performing of terminal 
infrastructure, are not wholly self-
sufficient, but must be teamed up with the 
full suite of cybersecurity and staff training 
measures.

A new role has therefore emerged for 
the largest ports as digital technology 
leaders.  This is an area in which the 
most advanced ports are preparing to 
be the trend setters, and new practices 
quietly implemented at a single terminal 
now could well represent a sea change 
in the fundamental structure of ports 
everywhere. This includes measures to 
improve security and efficiency.  

Busan Port, for example, has taken on 
this role, as it plans a global logistics hub. 
The main goal will be to acquire a central 
position in the network by serving as a 
major regional hub and relaying centre. 
Hub ports the world over are beginning 
to take shape, with terminals that are 
working together more through digital 
frameworks, and providing even better 
services. 

Finally, I’d like to give my sincere thanks 
to the latest of our preferred partners/
suppliers, Siemens and Vahle. Siemens 
is a global technology powerhouse 
specialising in engineering innovation and 
automation. Vahle, on the other hand, can 
make a valuable contribution to industry 
with its focus on data transmission, power 
transmission and integrated automated 
solutions.

PREFERRED
PARTNERS

8 info@porttechnology.org X www.porttechnology.org
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Global ports have had to deepen harbours 
and stretch berths in order to accommodate 
the megaships. These behemoth vessels, 
which would have stretched the imaginations 
of mariners in the past, continue to grow 
exponentially with each passing decade. 
What’s more, megaship-tailored services 
are fast becoming commonplace within the 
service offerings of  port operators. 

It is not only the physical infrastructure 
but also the mindset of port operators which 
is evolving. They recognize that operational 
planning has become increasingly 

interlinked and interdependent with 
digital infrastructure. Digital infrastructure 
ensures that operations can be adjusted 
and evaluated for efficiency. These ever-
more-clever tools provide the integral real-
time computing power to help operators 
keep pace with the large amount of cargo 
entering and leaving ports on megaships, 
while making sure that containers are 
unloaded and loaded without a hitch.

A striking example of this is the fully 
automated terminal that just opened, 
Qingdao New Qianwan Container Terminal, 

which allows megaships to call at night and 
promises the ability to move cargo quickly, 
eventually at 40 moves per hour.

With the proper software and equipment 
in place, this terminal in China has shot 
ahead in the race to prepare for the era of 
megaships.  

The shipping industry is leading the 
terminals industry in certain respects. 
Currently available digital tools are 
creating smart ships which are enhancing 
efficiencies, cutting carbon emissions and 
increasing productivity. This trend has the 

DIGITALIZING FOR
MEGA-OPERATIONS 
Cristina Brooks, Print & Online Editor  
Port Technology, London, United Kingdom
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CHINA SCORES AUTOMATION FIRST
Qingdao New Qianwan Container 
Terminal (QQCTN) in China become 
Asia’s first fully automated port terminal 
after servicing its first containership, the 
13,386 TEU COSCO France, on May 11, 
2017. The terminal completed its first 
fully automated phase to upgrade two 
berths quay with seven Ship-to-Shore 
(STS) cranes operated by remote control, 
38 Automated Stacking Cranes (ASCs) 
and 38 battery-powered automated 
guided vehicles (AGVs). The terminal is 
controlled by laser scanners, allowing 
equipment to operate in complete 
darkness during the night.

LARGEST LATIN AMERICAN DEAL
China Merchants Port Holdings (CM 
Port) has agreed to buy 90% of Terminal 
de Contêineres de Paranaguá (TCP), one 
of Brazil’s largest and most profitable 
port terminals, for $925 million. The 
deal is one of the largest ever in the 
container terminal sector in Latin 
America and will mean that the Chinese 
state conglomerate will gain its first 
port operating capabilities in Brazil. This 
will further the Chinese government's 
Belt and Road initiative on completion, 
probably by the end of 2017.

DP WORLD WINS SOMALILAND DEAL 
DP World has celebrated its US$442 
million 30-year port concession for the 
management and development of a 
multi-purpose port project at Berbera, 
Republic of Somaliland, which started 
on March 2, 2017. The investment will 
consist of two phases, the first being 
the building of a 400-metre quay and 
250,000-square-metre yard extension as 
well as the development of a free zone 
to create a new regional trading hub.  
DP World Berbera will serve landlocked 
countries in the Horn of Africa.

CYBERATTACKS HIT INDUSTRY
Malic ious software has  affected 
global ports including the WannaCry 
virus in May, 2017 and the Petya 
v irus in  June,  2017.  CyberKeel ’s 
testing revealed that 44% of carriers 
showed low levels of cybersecurity. 
It also found that an unnamed top-
20 carrier allowed shippers using 
their eCommerce platform to use "x" 
as their password, while a carrier in 
the top five claims that the password 
"12345" is of "medium" strength. 

Around 10% of carriers and 20% of 
ports and terminals have not patched 
the 'Poodle' and 'Heartbleed' cyber 
threats which emerged over two years 
ago.

WALMART EYES BLOCKCHAIN CARGO
Multinational food companies have 
jumped on the blockchain bandwagon 
with IBM, as it  pi lots blockchain 
container  tracking at  Rotterdam 
and Los Angeles ports. Blockchain 
platforms could allow food companies 
trace contaminated cargo to its source 
and remove it from store shelves 
faster. Companies in the consortium 
inc lude Dole ,  Dr isco l l ' s ,  Golden 
State Foods, Kroger, McCormick and 
Company, McLane Company, Nestlé, 
Tyson Foods, Unilever and Walmart. 
IBM is aiming to accelerate blockchain 
adoption by launching an integrated 
platform, IBM Blockchain Platform.

COSCO MERGES INTO MEGALINER
Orient Overseas International (OOIL) 
accepted a takeover sum of $6.3 
billion by Cosco Shipping. If the deal 
goes ahead, the Chinese company will 
be the largest Pacific Ocean container 
shipping service and the world's third 
largest container liner with 400 vessels, 
concentrating the market share of the 
top six companies to 63%. The highly 
anticipated move, predicted by many 
industry analysts since January, 2017 
was confirmed on July 9, 2017 in Hong 
Kong. The new container shipping 
company would control  a  North 
America to Asia service larger than that 
of Maersk and CMA CGM.

FREIGHT BOOKING APP DISRUPTS
Uber Technologies, the ride-sharing 
company, has publicly launched an 
app to allow shippers and truckers to 
arrange freight transportation using 
their  smartphones.  Uber Freight 
matches trucking companies with 
loads to haul and claims that several 
hours and multiple phone calls can 
now be achieved with the touch of a 
button. Vetted users download the 
app, search for a load, and tap to 
book it. Uber has also built a team of 
industry experts, leading technologists 
and truck drivers to help it push the 
industry forward and level the playing 
field for trucking companies.

NEWS IN BRIEF
Cristina Brooks, Print & Online Editor  

potential to transform not only ships, but 
also terminals, as terminal operators strive 
to meet the digitalisation demands and 
ambitions of shipping operators. 

But amid this increasing digitalisation in 
the maritime sector, port operators must 
make sure that they have the right resources 
in place to monitor and contain cyber 
threats. Closing the gap between discovery 
of a cyber threat and recovery from it may 
be essential to preventing any of loss of 
revenue.

Cybercriminals may be looking for 
financial gain, involved in commercial or 
industrial espionage, setting up fraudulent 
cargo shipments, selling stolen data, 
ransoming the data, or selling hijacked 
system operability.

Owners and operators have in view 
to set up third-party verification for 
cybersecurity, but the most pressing issue 
is that organizations need to take basic 
cybersecurity precautions and measures, 
according to industry expert Lars Jensen of 
SeaIntelligence Consulting. 

Maintaining the integrity and resilience 
of essential systems must be tackled using a 
holistic managerial approach, but maritime 
industry crew may not quite grasp the risks 
at hand.

As  B IMCO exp la ins  in  a  paper 
within these pages, any ship or port 
cybersecurity strategy begins with 
identifying the threats to the ship or port. 
These could be internal threats posed by 
inappropriate use of technology, or they 
could be external threats.

A cybersecurity strategy must include 
actions to identify system vulnerabilities. 
Only when consequences of cybersecurity 
threats are understood and prevented, 
can maritime reap the full rewards of 
digitalization.
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Two trends have defined container shipping 
in the past decade. To start with, bigger and 
bigger ships were built at an unprecedented 
pace. The result was systemic overcapacity, 
which triggered various consolidations 
among shipping companies. The second is 
that port authorities and terminal operators 
were faced with major challenges owing to 
this development. 

Upgrading an existing quay wall to 
accommodate the new gantry cranes, for 
example, requires much more time for 
preparation and construction than the 
construction of a new 18,000-TEU ship. 

New requirements also came into 
effect on navigating estuaries, on turning 
circles and approach manoeuvres, lines 
arrangement and the condition of bollards. 
It became necessary to manage the heavy 
operational peak times in processing mega-
ships and in the distribution of the cargo to 
feeder and inland ships, trains and trucks.

Meanwhile one important element 
faded into the background at several ports, 
even though it would offer additional 
scope for optimisation. Namely, closer 
collaboration among each other, and with 

all involved parties. This article explains 
how the challenges resulting from the 
changing size of ships were recognised 
early on in Hamburg and how they have 
been successfully mastered using a unique 
model, the Hamburg Vessel Coordination 
Center (HVCC).

THE HAMBURG WAY: PARTNERSHIP
A project entitled the Feeder Logistics 
Center (FLC) was launched by Hamburger 
Hafen und Logistik (HHLA) back in 2004. 
The motivation behind this project was 
to coordinate the feeder rotation within 
the Port of Hamburg more effectively. For 
commercial feeders, the average was four 
terminal calls per port visit, both at the 
neighbouring HHLA and Eurogate container 
terminals, as well as other terminals in the 
port area. As a result, HHLA’s competitors, 
Eurogate Container Terminal Hamburg 
(CTH) and the commercial feeder operator 
Unifeeder, were also persuaded of the 
benefits of adopting a central feeder 
coordination strategy. 

HHLA and Eurogate launched an 
independent company called Hamburger 

Feeder Logistik Zentrale (FLZ) or Feeder 
Logistics Center (FLC) in 2009. For the 
shipping companies and customers at the 
Port of Hamburg, the FLC represents a 
neutral platform with direct access to the 
relevant terminals’ operating systems. The 
FLC assists shipping companies 24 hours 
a day with berth availability and stowage 
planning. It also ensures that pilots, tugs and 
boatmen are ordered on time. This allows 
the shipping companies to concentrate on 
their core business. The partner terminals 
benefit from having the FLC on hand as a 
24-hour contact partner for feeder ship 
handling queries. The FLC checks work 
programmes and stowage plans on behalf 
of the terminals, thereby reducing waiting 
times for ships and gangs. Coordination of 
feeder ship calls by the FLC central interface 
thus ensures that the capacity utilisation 
of berths is optimised. Today, the FLC 
coordinates around 4,000 terminal calls per 
year as a department of the HVCC, including 
calls by inland vessels since 2016. 

As a result of the growth of container 
ships, cruise ships, bulkers and ConRo 
ships, it seemed only logical to expand the 

HAMBURG TERMINALS: 
PARTNERSHIP IN PRACTICE
Gerald Hirt, Managing Director, HVCC Hamburg Vessel Coordination Center,  
Hamburg, Germany 
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coordination of the FLC. In order to better 
manage the arrivals and departures at the 
port’s 30-or-so terminals which regularly 
handle major ships, and to tailor them more 
closely to the nautical requirements of a 
tidal port, work began in 2012 on developing 
a concept for what is now known as the 
Nautical Terminal Coordination (NTC). Three 
years later, the FLC was renamed the HVCC. 
The HVCC is comprised of the FLC and the 
NTC departments.

LEARNING FROM AIRPORTS
When developing the concept for the 
NTC, experiences from other industries 
responding to similar situations were 
analysed. It seemed natural to take a 
closer look at the world of aviation. The 
increase in traffic alongside the evolution 
of very large aircraft such as the Airbus 
A380 required that hub airports put 
major infrastructure  in place and adapt 
operational processes. Only in some cases, 
it was possible to develop a whole terminal 
or add additional runways to accommodate 
these innovations.

One trailblazer in Airport Collaborative 
Decision-Making (ACDM) is Zurich Airport, 
where all the stakeholders involved in 
airport operations work together in an 
airport steering room and share relevant 
data. Direct and open communication forms 
the basis for this concept. Disruptions in 
operations are solved within minutes at a 
central conference table. 

Monthly stakeholder meetings provide 
an example of the open communication 
of defined KPIs, always with the aim 
of continually improving processes. 
Participation in the ACDM is voluntary and 
some stakeholders, including several high-
profile airlines, were not involved from the 
start. The example of Zurich shows how 
optimising the total value added of limited 
infrastructure can be beneficial, instead of 
merely fulfilling the individual interests of a 
specific stakeholder in a specific situation. 

INSPIRING PARTNERS TO PARTICIPATE
Today, the NTC’s role is to act as the central 
operating contact partner for shipping 
companies and customers of the Port of 
Hamburg when it comes to the arrival and 
departure of their ships. The NTC monitors 
each ship on its rotation through Northern 
Europe and assists shipping companies and 
brokers in planning their vessels’ passage 
from the previous port to Hamburg Port, 
as well as their vessel’s departure from 
Hamburg Port. For its partner terminals, 
the NTC pools all the different operational 
information to create a comprehensive 
traffic overview. This enables it to detect 
conflicts early on and develop solutions that 
the NTC discusses with the stakeholders 
involved. On behalf of the terminals, the 

NTC takes charge of communications with 
the Hamburg Vessel Traffic Service Centre 
and the Elbe pilots and is also available 24 
hours a day as a point of contact for the 
authorities and pilots. 

The challenge in setting up the NTC was 
to convince the stakeholders of the added 
value inherent to such an organisation. 
One of the concerns raised repeatedly by 
shipping companies at the outset was that 
they knew exactly where their ships were. 
Terminal operators also explained that 
they knew exactly when the ship had been 
handled. However, the HVCC/NTC concept 

enjoyed great support from the start from 
the public authorities that had called for 
proper centralised operational coordination, 
and delineated its role as guaranteeing 
navigational safety on the river and in the 
port. This prevented them from having to 
deal with coordinating traffic with shipping 
companies and terminals, which was time-
consuming and geographically extensive.

Today, the NTC’s services are used by 
almost all container-shipping companies 
visiting the terminals with mega-ships. 
There are also intensive partnerships with 
ship operators, Carnival Maritime’s Fleet 

Feeder coordination by the Feeder Logistics Center (FLC)

Hamburg Vessel Coordination Center (HVCC) organisational structure
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Operations Center and the Grimaldi Group, 
for example. The NTC’s services are financed 
by a number of terminals, including HVCC 
shareholders HHLA and Eurogate, as well 
as the Hansaport, UNIKAI and Cruise Gate 
Hamburg.

Routes for around 250 major ships 
per month approaching Hamburg Port, 
for example from Gibraltar, are plotted 
automatically by specially customised 
software. Shipping companies provide the 
NTC with their coastal schedules so that the 
software can provide an ongoing comparison 
of the planned and actual position of a vessel. 
The NTC is also in direct contact with some 
of the previous ports to integrate them into 
NTC planning, in particular for estimated time 
of departure and outgoing draught at the 
previous port. And vice versa, the NTC then 
provides the same information of vessels in 
Hamburg to their next port of call. On the 
basis of this information, and in combination 
with the parallel planning of outbound ships 
with the partner terminals in Hamburg, and 
consulting the relevant environmental data 
such as tide and wind forecasts, the NTC 
creates a precise plan for the passage of 
each shipping company’s vessels, long before 
the vessel is on the Elbe approach. This 
plan comprises recommendations in terms 
of speed and draught for transit towards 
Hamburg, as well as in-depth nautical and 
water-traffic-related data. Passage plans are 
updated in the event of changes and provided 
to the shipping companies. All information 
compiled by the NTC can be viewed in real 
time by the partner terminals via a terminal 
dashboard so that all stakeholders can work 
using the same data at the same time.

ADDED VALUE IN PORT PARTNERSHIP
The value added for stakeholders can be 
summarised as follows:

• Optimised approach for ships coming 
from the previous port. This minimises 
bunker costs for the shipping companies 
and improves their carbon footprint.

• Terminal operators in the previous port, 
in Hamburg and in the next port of call 
can optimise the use of their resources 
on the basis of a coordinated, consistent 
operational perspective. This also reduces 
costs and improves the carbon footprint 
of the terminal operator. Furthermore, 
the shift manager at the terminal can also 
focus on operations processes, rather 
than having to also deal with issues related 
to coordinating traffic. 

• The port authorities can largely focus on 
their own functions and on the execution 
of the current traffic situation.

• Other stakeholders can also benefit from a 
long term, continually-updated overview.

SUMMARY AND OUTLOOK
After the launch of the HVCC, questions 
were often asked about the cost and benefit. 
With each ship that passed by the HVCC 
offices — on time, as planned by NTC and its 
stakeholders two days before — the doubts 
gradually subsided. A major prerequisite 
for the success of a project like this is the 
insight and readiness of terminal operators 
not only to adapt terminal hardware 
and infrastructure, but also to invest in 
process optimisation. HHLA and Eurogate 
recognised this necessity when they set 
up the FLC 13 years ago and are taking the 
next logical step with the NTC. Meanwhile, 
a growing number of stakeholders is ready 

to share some of their data, consequently 
putting their individual interests on the back 
burner.

Our aim is to integrate more terminals 
and stakeholders into the coordination and 
financing processes over the coming years, 
and to digitalize the partnership with the 
HVCC’s stakeholders. To do this, we aim 
to establish direct interfaces with shipping 
companies for exchanging schedule data 
and passage plans, and for direct EDI 
communication between the previous and 
next ports of call.

In this way, HHLA and Eurogate will 
continue to blaze a trail of innovation for the 
handling of ships in the Port of Hamburg.
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The Port of Shanghai is located in one of 
China's most economically developed 
cities, situated at the middle of the 18,000 
kilometre-long Chinese coastline, where 
the Yangtze River flows into the sea. As the 
direct hinterland of the Port of Shanghai, 
the Yangtze Economic Zone contributes 
more than 40% of the GDP of China, as 
well as 25% of the nation’s total import 
and export cargos. It is the base market 
for the port as well as a critical area for its 
sustainable growth.

The vast area of Yangtze River hinterland 
is the market cornerstone and one of the 
most important driving factors in the 
development of Shanghai International 
Port Group (SIPG). To maintain and 
increase the share of the container 
terminal market along the river, SIPG 
has implemented the Yangtze strategy 
for 16 years. The key of the Yangtze 
strategy is speeding up containerization 
and systematizing the development of 
the ports, directing the flow of goods, 
enhancing the port's influence over the 
river catchment, and realizing sustainable 
development for SIPG.

DEVELOPMENT
As early as 2001, the predecessor of 
SIPG, Shanghai Port Container Company 
(SPCCO), formed the basic framework 
of the Yangtze Strategy. The throughput 
originating from Yangtze was less than 1 
million TEU, and accounted for 17% of the 
whole throughput of Shanghai Port. Most 
of the terminals facilities and barges were 
out of date, small and slow, with higher 
safety and security risks, causing higher 
costs for all the stakeholders. There was 
lack of an organized information system, 
and the small barges had to call for berthing 
at the terminals in Shanghai port several 
times even in the same voyage, which 
substantially reduced the hub’s efficiency.

The company decided to invest in  long-
term development by helping the port 
authorities along the Yangtze, as well as their 
container affiliates, build up closer business 
relationships with Shanghai Port. As Shanghai 
Port has a unique and strategic location as 
the only major coastal port connected to 
inland China by the Yangtze River, it was the 
first coastal port to become aware of the 
importance of the Yangtze Economic Zone.

INVESTMENT
Besides the portfolio of seven container 
terminals in Shanghai Port, SIPG has stakes 
in nine ports along the Yangtze River. The 
list from upstream to downstream is Yibin, 
Chongqing, YueYang, Wuhan, Jiujiang, 
Wuhu, Nanjin, Jiangyin and TaiChangh. The 
total investment amounts to more than 
RMB 3.6 billion (US$530 million). 

The invested port JVs set up new 
terminals, bought facilities to accommodate 
larger barges, developed a brand new 
Terminal Operation System (TOS) to gain 
higher efficiency, and enhanced age-
related workforce structuring by training 
old and  new employees with skills needed 
to handle containers. The type of barges 
operating midstream in the Yangtze River 
were upgraded from 150 TEU to 800 and 
even 1,100 TEU. Enjoying economies of 
scale, both barge operators and the ports 
gained high speed growth, and the shippers 
enjoy the cost savings as well.

The government also invested heavily on 
infrastructures. The draft of main channel 
of the Yangtze was dredged to 12.5 meters 
from 10.5 meters between Nanjing and 

SHANGHAI PORT:
YANGTZE GROWTH STRATEGY
Ding Songbing, General Manager, Strategy and Research Department, 
Shanghai International Ports Group (SIPG)
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Shanghai, which benefits plans for the 
upsizing of barges as well as terminals.

HIGH SPEED GROWTH
With the timely injection of the investment, 
all the ports grasped the opportunity for 
high speed growth of the market in the 
first several years of new century, right 
after China’s accession to the World Trade 
Organization (WTO). Upgrading industries 
in Yangtze delta after 2008, the global 
finance crisis, many manufacturers try to 
find new cost “depressions” to continue 
their business. Some of them moved 
overseas, and some moved upstream along 
Yangtze River because of the integrated 
industry and efficient logistics system. 
The economy in China’s inland and West 
area grew rapidly, which helped boost 
logistics demand. Among all the types of 
transportation, waterway instead of railway 
and highway transportation, won on cost 
performance, thus enjoys highest growth 
rate.

At present, Shanghai Port welcomes 
more than 1,500 container feeder barges 
monthly from Yangtze. The throughput 
originated from Yangtze throughput 
exceeding 10 million TEU for the first 
time in 2016, more than 27% of the total 
throughput (37.1 million TEU). However, 
most of the containers come from the 
downstream Yangtze, as the middle and 
upstream took only around a quarter of the 
whole throughput. The fact indicates that 
there is still room and long way ahead for 
SIPG to develop its Yangtze Strategy.

FUTURE OUTLOOK
The container terminal and related 
market system in the Yangtze River area 
is still in early stages of development. 
There is a large difference in the level 
of information system development 
among port facilities, shipping systems, 
and freight forwarders etc. in different 
regions along the Yangtze River area. SIPG 
realized that with economic restructuring, 
the place of China’s traditional strength 
in manufacturing has been changed, now 
is an era of supply chain competition, 
especially for those manufacturers that 
move to middle and upstream on the 
Yangtze. Amid consolidation, all the 
players in the port logistics supply chain 
system need to provide standard and 
efficient services to win customers.

On July 20, 2017, SIPG, together with 
partners including other 13 major ports 
and shipping companies in the Yangtze 
River area announced the establishment of 
the Yangtze River shipping alliance, which 
aims to enhance information integration, 
container multi-modal transportation 
and to a realize green shipping and port 
system, so as to support the continuous 

development of the Yangtze River  Economic 
Belt. In 2016, China’s 13th Five-year Plan 
proposed a series of policies benefiting 
the further development of SIPG. The 
alliance members will work together to 
push forward the standardization of the 
barges’ type, optimizing the transshipment 
grading system, developing next generation 
consolidating and dispatching platform. 
Which will eventually promote the Yangtze 
River economic zone shipping system to 
an increasingly convenient, transparent, 
efficient and environmentally friendly 
status.

With the integration of ports and 
shipping businesses along the Yangtze 
river, SIPG will step up efforts to construct 
the Yangshan deep draft shipping hub in 
northeast Asia, which will connect the 
extensive economic hinterland along the 
River with the world.

FUTURE GROWTH
As the hinterland of the SIPG’s major 
cargo flows, the Yangtze Economic Zone 
lays the foundation for  the continued 
success of Shanghai Port and is crucial to 
its future volume growth. It is vital for SIPG 
to maintain and increase business scale in 
the Yangtze River container market. The 
Yangtze River Strategy paves the way for 
the group’s sustainable growth.

Maintaining the rapid and sustainable 
development of containerization is 
considered to be the top priority and the 
core business of SIPG. While implementing 
the Yangtze River strategy, Northeast Asia 
strategy and Internationalization strategy, 
SIPG will take advantage of the nation’s 
“One Belt & One Road” strategy alongside 
its goal of “promoting the development 

of the Yangtze River economic belt” to 
build Yangshan as a bridgehead for the 
whole system and enforce the group’s 
three strategies step-by-step.

Many container-handling facilities have expanded along the Yangtze River
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Strategically located at the entry point to the 
heart of the Atlantic Ocean, Cartagena Bay 
is home to one of the main port systems in 
Colombia. This is why reinforcing logistics 
services and upgrading infrastructure are 
the main goals for APM Terminals (APMT) 
and COMPAS in the Cartagena Container 
Terminal Operator (CCTO) joint venture, 
created in January, 2016. Investments of 
US$200 million will be made over the next 
three years for upgrading and expanding the 
facility to benefit Colombian shippers.

APM Terminals Cartagena already has an 
ongoing business with an annual capacity 
of 250,000 TEU and 900,000 tons of general 
cargo. The terminal has currently 11.5 
metres of draft, 20 operational hectares, 
three Mobile Harbor Cranes (MHC) and 
17,000 square metres of warehouses. It 
provides services through its international 
logistics depot, offering on-dock customs 
inspection, on-dock depots (M&R, PTI) and 
110 reefer plugs. 

Modernization plans have recently 
moved towards the twin goals of 
increasing capacity and reaching world 
class productivity levels. This has involved 
moving from operation with only MHCs 
to operation with Ship-to-Ship (STS) and 
Rubber Tyred Gantry (RTG) Cranes, while 
keeping the MHC for more flexibility. 
As part of the modernization plan, the 
quay will be reinforced and extended 
110 metres, the access channel will be 
dredged, there will be land reclamation and 
repaving to increase the storage capacity 
of the terminal and the gates will receive 
a major improvement with a new design, 
OCR-enabled automation, and improved 
external road access. 

Three key pillars form the foundation of 
our services today, and will be even more 
important after modernization: 
1. Speed and flexibility: Fast truck 

turnaround and efficient gates with 
reliable berth productivity

2. Cost efficiency: On-site container 
maintenance and repair with no berth 
waiting time upon arrival

3. Beneficial Cargo Owners (BCO) 
proposition: Port services customized 
to meet the needs of the main cargo 
owners and personalized customer 
service

In the coming years, APM Terminals 
Cartagena will focus its efforts on expanding 
its installed capacity and modernizing its 
equipment while continuing with ongoing 
operations. 

All of these improvements will take APM 
Terminals’ terminal operating company 
CCTO to its main goal: 600,000 TEU 
capacity by 2020 and 767,000 TEU capacity 
by 2025.

Nevertheless,  APM Terminals is not 
prepared to wait for change: change is 
happening right now. Since the beginning 
of the joint venture, the main goal has 
been leading the way by enhancing 

CARTAGENA CONTAINER 
TERMINAL:
 A ‘TAILOR-MADE’ HOME TERMINAL
Enrique Piqueras, Managing Director, 
APM Terminals Cartagena — Cartagena Container Terminal Operator (CCTO), Cartagena, Colombia
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producti vity and effi  ciency levels with the 
highest operati ng standards. 

APM Terminals’ aim is to be the “best in 
class” in terminal operati on for an improved 
customer experience and this is happening 
at CCTO with structural and organizati onal 
changes. Even before the process of 
modernizati on started, standards have 
been raised and the operati on has become 
more effi  cient with higher producti vity 
levels. 

Also, having a positi ve impact on the 
communiti es near terminal operati ons is 
a key part of APM Terminals’ sustainability 
approach, and the enhanced terminal will 
provide more job opportuniti es to an area 
in need of them. 

SAFETY FIRST
APM Terminals practi ces safety as a core 
value. Safety is the license to operate 
and APM Terminals has identi fi ed 
fi ve, potenti ally fatal common risks: 
transportati on, suspended loads and 
lift ing, working at heights, stored energy 
and control of contractors. To eliminate 
risks and further promote safe operati ons, 
minimum controls were established on 
each of the fi ve criti cal areas, known as 
the Fatal 5. 

Safety is integrated into planning, 
decision-making and upgrade processes. 
Infrastructure and assets are safe by design 
and the terminal aims to fi nd employees 
and leaders that are competent and well-
trained. 

BUSINESS CASE: ADDED VALUE
The Port of Cartagena, located on Colombia’s 
Caribbean Coast, is the second-busiest 
container port in South America, and the 
fourth-busiest in the Lati n American and 
Caribbean Region. 

In this competi ti ve panorama, effi  ciency 
becomes crucial and creates a window of 
opportunity for APM Terminals, in which 
building the market is the main goal.

APM Terminals Cartagena plays an 
important role in lift ing Colombia’s global 
trade with a multi purpose terminal that 
off ers customized service to carriers and a 
focus on gateway cargo. Also, it has a strong 
focus on value-added services to BCO’s to 
reduce costs of the supply chain of importers 
and exports in Colombia. 

This is how APM Terminals Cartagena 
off ers the opportunity to develop a tailor 
made “home terminal” in the bay of 
Cartagena, ensuring cost leadership and 
personalized service for both carriers and 
end users. 

APM Terminals Cartagena is the eleventh 
operati onal Lati n American facility within the 
APM Terminals Global Network. 

Other Lati n American facilites include 
ports in Lazaro Cardenas and Yucatan, 
Mexico; Quetzal, Guatemala; Buenaventura, 
Colombia; Callao, Peru; Buenos Aires, 
Argenti na; as well as Santos, Pecém, Itajaí 
and Paranagua in Brazil.

APM Terminals is currently building a 
new, 1.3 million TEU deep water terminal 
in Moin, Costa Rica, opening in 2019.
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Recent Chinese policy evolution and 
directions on port governance have 
managerial implications for Chinese ports, 
local port groups and port bureaus. Three 
main principles underpin these policies: 
an increased focus on port integration 
and cooperation, a strong orientation 
towards hinterland development, and the 
opening-up of the Chinese port sector 
to both accepting investment from and 
investing in foreign entities.

COOPERATION FOCUS 
Port cooperation and integration has 
become a hot topic in China against the 
background of slower traffic growth, 
increased competition and growing 
international opportunities. 

There is a significant rise in port 
integration initiatives in China since the 
early 2000s. We can interpret this result 
in two ways. One approach is to conclude 
that the port devolution process to 
the more local level has not resulted in 
excessive self-interest and ambitions 

of individual ports, but has actually 
enhanced their sense for cooperation and 
coordination. 

Another possible perspective is that 
the port devolution process made 
government agencies at higher levels, 
i.e. national and provincial, work out 
schemes aimed at avoiding duplication 
of facilities, overcapacity and excessive 
competition in a seaport system 
characterized by a highly decentralized 
governance structure. In our view, both 
perspectives have played a role, although 
regional differences exist in the relative 
contribution of each perspective. While 
a few examples are discussed below, we 
stress that integration and cooperation 
schemes are currently rolled out in all 
coastal provinces.

Dalian Port Group and Jinzhou port, 
both located in Liaoning Province in the 
northeastern part of China began to 
cooperate with each other in 2006. In 
the framework of the OBOR initiative, 
Jinzhou port transferred additional 

shares to Dalian Port Group. Since 2014, 
Dalian Port Group holds 19.08% of the 
shareholding of Jinzhou port making it 
the main shareholder. In June, 2017, it 
was announced that Liaoning province 
will form a new company to run its ports, 
and China Merchants Group will purchase 
a controlling stake. Based on Dalian 
Port Company and Yingkou Port Group 
Corporation, a new Liaoning Port Group 
will be set up to integrate the coastal 
ports in Liaoning province.

Hebei Port Group Company, the 
largest bulk cargo handling company in 
the world, owns Qinghuangdao Port, 
Caofeidian Port and Huanghua Port. The 
company itself is controlled by Hebei 
province. In December, 2015, the Tianjin 
Port Group Company and Hebei Port 
Group Company signed an agreement 
to form a 50/50 joint venture company 
Jinhaiyi Port investment. The company 
is planned to purchase some berths 
in Tianjin port and Huanghua Port. In 
May, 2016, Hebei Port Group subsidiary 

PORT GOVERNANCE 
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Qinghuangdao Company and Tianjin 
Port Group established Bohai Jinyi Port 
investment development Company.

In April, 2009, the ports of Qingdao, 
Rizhao and Yantai signed a strategic 
alliance agreement in which was agreed 
that Qingdao Port would act as the leading 
port, and Yantai Port and Rizhao Port act 
as assistant ports, with a view towards 
establishing a regional shipping centre. 
Qingdao Port has set up a container 
company in cooperation with Rizhao Port 
and Weihai Port.

At the end of September, 2015, the 
port complexes of Zhoushan and Ningbo 
in Zhejiang province merged to form the 
largest port group in the world handling 
some 880 million tons. The Ningbo Port 
group was renamed to Ningbo-Zhoushan 
Port Group Company. Next to the 
creation of Ningbo-Zhoushan Port Group, 

Zhejiang Province has set up a company 
named Zhejiang sea-port group, which 
is devoted to integrate the five ports of 
Zhejiang province. 

INLAND CONNECTIVITY 
The international distribution systems in 
China initially were very much focused 
on the large export flows centred around 
major gateways along the coastline, 
mainly in the Pearl River Delta and the 
Yangtze River Delta. 

In more recent years, growing 
consumption in China has also given a 
strong impetus to the development of 
distribution structures for import flows. 
In geographical terms, the distribution 
systems in China are no longer only 
located near the main gateways along the 
coastline, but have expanded to major 
inland locations in the West, for example 

in cities such as Chongqing, Chengdu 
or Wuhan and seaport regions in the 
Northeast, for example near the Bohai 
Rim Ports. 

Major infrastructure investments in 
highways, railways and inland terminals 
have facilitated the increased participation 
of these regions in distribution networks 
and a rising penetration of containers 
inland. The One Belt, One Road (OBOR) 
initiative, particularly the Belt part, and 
the ‘Go West’ policy give a prominent role 
to rail, and where available also barges, 
in securing future domestic and Eurasian 
freight mobility.   

Chinese seaports are rapidly 
developing dry, inland ports to compete 
for hinterland access and to gain a 
competitive advantage. A good example 
is the port of Tianjin which has built and 
helped to build 21 dry ports in Northern 
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and Western China. Another example 
is the cooperation between the Port 
of Dalian in the Liaoning Province and 
the Port of Changchun in Jilin Province 
of Northeast China. At the same time, 
many inland areas are promoting the 
construction of dry port logistics parks. 

Some 60% of the inland ports on the 
Yangtze River, representing 84% of total 
throughput, have outside ownership, 
among them the Shanghai port operator 
SIPG (Shanghai International Port Group) 
and Cosco. In some areas, the government 
has stepped up to fight fragmentation by 
developing very large terminal facilities 
with associated logistics parks. 

For example, the Chongqing 
government has centred dry port 
development around two very large 
terminal facilities along the Yangtze River, 
including at Cuntan and Guoyuan, which 
both feature large logistics parks right 
behind the terminals. 

TWO-WAY OPENING UP OF THE SECTOR
The 13th five-year plan promotes the 
notion of a ‘two-way opening up’, which 
is to say attracting foreign investments 
and encouraging Chinese enterprises to 
go abroad. This policy direction is also 
having an impact on the functioning and 
role of seaports. Foreign players are in 
principle allowed to invest in and operate 
ports without a local Chinese partner. In 
practice, there are no cases in which a 
foreign operator or investor has a majority 
shareholding in a Chinese container 
terminal. 

Foreign investors typically end up either 
engaging into partnerships with local port 
business groups who have a majority 
shareholding, or, in case the local port 
business group does not have a majority 
share, are forming partnerships with 
Chinese or Hong Kong terminal operators 
such as China Merchants Holdings 
International (CMHI), Cosco Shipping 
Ports or Hutchison Ports Holdings. 

In the medium term, it is not likely that 
we will see a massive influx of foreign 
terminal operators in China’s terminal 
operating market despite a governance 
framework that allows such moves. 

First of all, the incumbent large Chinese 
or Hong Kong terminal operators have an 
edge given their already strong presence 
in China and related expertise in dealing 
with the local markets and the local port 
governance arrangements. 

Secondly, the slowdown and capacity 
situation in Chinese container ports 
means that many foreign global terminal 
operators such as DP World, APM 
Terminals and PSA are now giving priority 
to terminal investments in emerging 
economies of Southeast Asia, Latin 

America, Africa and Eastern Europe. The 
FTZ policy might accelerate the opening 
up of a select group of Chinese seaports.

With regard to the internationalisation 
of Chinese enterprises, Chinese terminal 
operators are increasingly exploring 
international expansion and investment 
opportunities. 

Compared to other global terminal 
operators, the international expansion 
strategy of Chinese terminal operating 
companies seems to be strongly 
embedded within geo-economic and 
geo-political policies of the Chinese 
government. 

The internationalisation of Chinese 
terminal operating companies such 
as CMHI and Cosco Shipping Ports is 
supported by Beijing in view of creating 
champions able to play a role on the 
international scene and to support 
broader policies such as the OBOR 
initiative. 

The role of companies in OBOR has 
been made very explicit in the 13th 
Five-Year Plan through the ambition to 
enhance co-operations between China 
and Belt and Road countries, with private 
and corporatized enterprises taking a 
leading role. 

Also individual Chinese port groups are 
taking actions to strengthen their role 
on the international scene. For example, 
Qingdao Port, China-Africa Development 
Fund and the National Development 
Bank Qingdao Branch signed a strategic 
cooperation memorandum to further 
implement the OBOR National Strategy 
and to share information and resources 
in view of developing African ports and 
related infrastructure. 

There is also a noticeable increase in 
sister port agreements with ports which 
are strategically located from an OBOR 
perspective. 

CHINA’S GROWING LEADERSHIP ROLE 
The Chinese government introduced 
a new port governance model in 2004 
aimed at a further decentralisation 
through the development of autonomous 
and commercially driven local port 
entities. In-depth discussion on port 
governance in China can be found in 
a 2017 academic paper on the matter 
authored by Yang Zhongzhen and myself.

In the past decade, Chinese port actors 
have demonstrated major advances 
in terms of supply chain integration, 
connectivity, service availability and 
productivity. 

The policy of the central government 
to establish FTZs in a number of seaport 
areas created new opportunities and 
challenges in this respect. Furthermore, 
Chinese ports have developed a much 

stronger orientation on hinterland 
development through corridor and dry 
port development. The OBOR initiative 
and the ‘Go West’ policy are pushing 
ports to focus more on rail, and, where 
available, also barges.

The rise of port integration initiatives 
in China is one of the most visible 
developments of the past decade. 
Irrespective of the drivers behind 
integration, the observed port 
integration processes are resulting in a 
wider spatial reach of corporatized and 
commercially-driven local port groups. 
This development does not imply a return 
to a more centralised governance model 
that was in place in the first two phases 
of port governance evolution. CMHI and 
Cosco Shipping Ports, but increasingly 
also the integrated port groups, are 
investing in foreign ports. 
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Shipping lines’ recent strategy shifts 
have strained market conditions, 
highlighted by the ultimate collapse of 
Hanjin Shipping in February 2017. Hanjin 
Shipping accounted for approximately 
10% of all container handling at Busan 
ports, so its demise pushed Busan Port 
Authority (BPA) into the red, with total 
container handling plunging 0.1% in 2016 
from 2015.

However, with container handling 
stabilizing in the early part of this year, 
BPA can now look back at a strong first 
half increase in throughput of 5.6% to 
10.1 million Twenty-Foot Equivalent Units 
(TEU), compared to the same period last 
year. As such, BPA is anticipating a total 
throughput of approximately 20 million 
TEUs for the year.

PORT EXPANSION PROJECT
In order to meet the needs of the mega-
alliance carriers, BPA continues to expand 

and improve its infrastructure. Busan 
New Port has 23 berths currently in 
operation, with a plan for six additional 
berths to be developed over 2-4, or 2-5 
phases by 2021. Furthermore, BPA plans 
to develop 9.5 million square meters of 
distripark by 2021. Within the distripark, 
4.2 million square meters of the site   is 
currently occupied by 68 multinational 
logistics and manufacturing firms.

Regarding the management of crucial 
marine services, 17 meters of dredging 
at Busan New Port was completed in July, 
2017, along with planning a removal of 
“To island,” a small, uninhabited outcrop 
situated at the entrance of the port, by 
2021. As such, BPA has now addressed 
the barriers to improving safety and 
efficiency for larger mega-ships calling at 
Busan.

ATTRACTING NEW TRANSSHIPMENT
Since the creation of three new mega-

alliances in April of 2017, ports have been 
forced to address the resulting challenges. 

Among BPA's many efforts to prepare for 
this new era in shipping it has constructed 
a robust commercial incentive program in 
order to become an even more competitive 
transshipment hub. BPA’s 2017 incentive 
programs are passing along significant cost 
savings to shipping lines, thereby greatly 
increasing BPA’s marketability.

Traditionally, over 50% of transshipment 
cargo in Busan has originated from China 
and Japan. 

However, as an emerging global 
logistics hub, BPA has identified increased 
geographic diversity as a critical step in 
increasing transshipment  flows. 

Consequently, BPA is expanding its 
network to logistically critical countries 
such as Vietnam, Thailand, Iran, Panama, 
and Russia. BPA has also begun extensive 
research into new international business 
opportunities around the globe.

UNDAUNTED BY NEW 
CHALLENGES
BUSAN MEGA-PORT CONTINUES TO THRIVE
Ho-Chul Park, Senior Director of Busan Port Authority, 
Busan, South Korea
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LEADING AMID A SEA OF UNCERTAINTY
In implementing its strong new vision, BPA 
is taking the necessary steps to accomplish 
its long-term objectives. The new vision is 
split into three primary hubs: the Global 
Logistics Hub, the Marine Tourism and 
Business Hub, and the Port-Related 
Industrial Hub.

For the Global Logistics Hub, the 
main goal will be to acquire a central 
position in the network by serving as a 
major regional hub and relaying centre. 
Additionally, measures will be taken to 
enhance efficiency and productivity in 
port operation in both North Port and New 
Port.

Concerning the Marine Tourism and 
Business Hub, various “citizen-friendly 
tasks” will be launched in accordance with 
the North Port Redevelopment Project. 
Moreover, a coastal and maritime tourism 
program will be activated. In all marine 
tourism and business endeavors, BPA 
will maintain ecological and economical 
balance in respect to both residential and 
port areas.

Finally, the Port-Related Industrial 
Hub will be focusing on ensuring the 
full and effective deployment of all port 
related industries. As such, BPA has 
carefully researched and analysed current 
industry conditions in order to craft an 
implementation plan. 

This hub will also spearhead the 
development and implementation of new 

technology and green initiatives in order 
to further BPA’s status as a competitive 
and sustainable innovator. Although there 
will always be many diverse challenges 

to face in this unpredictable industry, 
BPA views change as a tremendous 
opportunity to reflect, learn, improve, 
and successfully grow in size and scope.
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In general, Latin America and Caribbean 
trade is still recovering from several years 
of weak performance, particularly with 
exports from the region. A key indicator of 
performance is exports from the region in 
general, which declined 15% in 2015 and 
6% in 2016.  Growth has been generally 
positive through most of 2017, but results 
have been mixed from country to country. 
A key reason for 2016’s weak perfomance 
was the decline in commodity prices, 
including a decline in demand from the US 
which accounted for 75% of the decline 
in exports from the region.  Other factors 
which had negatively impacted both imports 
and exports were currency and political 
weaknesses, with Venezuela and Brazil being 
prime examples of ongoing instability. These 
geopolitical and macroeconomic factors 
have depressed growth rates in major ports 
in the region. With that said, the outlook 
for port development is nevertheless 
somewhat aided by technical developments 
in container shipping, creating continuing 
requirements for port infrastructure 
investment throughout the region. Current 

container throughput for all ports in the 
region is approximately 48 million TEUs.

MEXICO AND CENTRAL AMERICA
The International Development Bank (IDB) 
reported in its 2017 Q1 report that exports 
from the region rose 11%, compared to an 
approximately 2% decline in 2016. This growth 
included 9% growth in exports to the US, 44% 
to China, and 91% to other Asian markets. This 
recovery has fuelled growth in major Mexican 
container ports such as Manzanillo and Lazaro 
Cardenas, and in automobile ports such as 
Veracruz and Altamira.  Though the US has 
been threatening trade agreement changes 
to NAFTA, Mexico’s position as a global auto 
producer and exporter has only grown over 
the past five years.  Overall, Mexican ports’ 
container volume increased 4.5% in 2016, 
which, although moderate, outpaced US 
port growth, and terminal investment has 
continued to rise, keeping up with trade and 
vessel size demand. A key example of this 
investment includes APM Terminals’ US$900 
million investment to expand its terminal in 
Lazaro Cardenas to handle container vessels 

up to 18,000 TEU capacity, expanded from 
the current 13,500 TEU capacity. This capacity 
growth will bring a new level of automation to 
terminal operation, enabling a more efficient 
densification standard. Lazaro Cardenas 
currently handles approximately 1.4 million 
TEUs. Investments are taking place at Mexico’s 
largest port, Manzanillo, which has 2.5 million 
TEU throughput annually. At Manzanillo, 
both SSA México and Contecon Manzanillo, 
a subsidiary of ICTSI, are increasing the 
capacities of their container terminals which 
are currently capable of handling 12,500 TEU 
vessels. Another significant investment taking 
place in Manzanillo is the construction of a 
rail tunnel from the port which allows for a 
far more efficient connection with the North 
American container rail intermodal system.

The growth picture in Central American 
markets has been mixed, with negative 
growth in Guatemala and Nicaragua, and 
Honduras buoyed only by an increase in coffee 
export demand to the US.  Panama is enjoying 
the benefits of the expanded Panama Canal 
supported by growth in the national import/
export economy.  The main players in Panama’s 

LATIN AMERICAN & 
CARIBBEAN PORT MARKETS
Brendan Dugan, Ports and Terminals Practice Leader, GLDPartners, Scottsdale/New York, US
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continuing transformation into a crossroads 
of global logistics are shown in Evergreen’s 
terminal investment in Colon, Hutchinson’s 
in Cristobal, and Hutchinson’s in Balboa. 
Another key investment is in neighboring 
Costa Rica, with APM’s investment in Limon-
Moin, a major base for fruit exports and 
chemicals.  As Costa Rica’s economy has 
matured in to an important production 
economy, the nation’s seaports system has 
grown along with logistics demand.   

SOUTH AMERICA
South American countries experienced an 
overall 23% increase in exports in Q1 2017, 
compared to a 4.6% decrease in 2016.  
This growth in 2017 has been led by those 
countries with exports largely based on oil 
and minerals: Brazil, Columbia, Ecuador, 
Peru, and Venezuela. The US, China, other 
Asia, and in some cases South America 
regional markets accounted for most of 
the growth in shipments. Chile’s export 
growth results were somewhat modest, 
both in its decline of 2.6% in 2016, and in 
its recovery of 4% growth in Q1 2017. This is 
attributed to that country’s particular mix of 
commodities that is more balanced between 
minerals and agricultural products.  Similarly, 
Argentina had already experienced a slight 
recovery in 2016 at 1.7% growth in exports, 
and 2017 Q1 was consistent with this trend.  
A main focus of attention with regard to port 
development in South America, is Brazil’s 
start/stop progress after it announced 
plans to privatize over 200 port operations 
in 2013 in order to achieve needed future 
investment of US$12 billion over a 25-
year period. The recent recession in Brazil, 
combined with lack of political and business 
transparency have slowed down progress in 
this area, although a joint venture of APM 
and TIL took an early step with an investment 

in Brazil Terminal Portuario (BTP) in Santos 
in 2013, that opened with a 1.2 million TEU 
operating capacity. Currently the Port of 
Santos handles 3.7 million TEUs annually as 
the largest container port in Brazil, followed 
by Paranagua with 800,000 TEUs.

To the south, the Port of Montevideo 
Uruguay also handles approximately 
800,000 TEUs, and its neighbor Buenos Aires 
handles 1.4 million TEUs. 

The Port of Montevideo, although 
somewhat limited by water depths on the 
La Plata river, is growing and is attempting to 
position itself as a regional logistics center, 
serving not only Uruguay, but neighboring 
Argentina and southern Brazil. The 
primary container terminal in Montevideo 
is Montecon, owned and operated by 
Antwerp-based terminal operator Kateon 
Natie.  Montecon is investing $20 million in 
additional crane capacity, which will bring 
its complement of crane system to a total of 
nine units.

In the north, Columbia’s key ports 
of Cartagena at 2.6 million TEUs and 
Buenaventura, with a throughput of 
900,000 TEUs. Cartagena plays a dual role 
in Latin America‘s marine transportation 
trade, both as an origin-destination port 
for the large Columbian home market, 
as well as a regional transshipment hub, 
whose status is now enhanced by virtue 
of larger ships and more container trade 
transiting the recently-widened Panama 
Canal.

 A recent investment in Cartagena is the 
2016 joint venture announced by APM and 
local terminal operator Compas, that will 
invest $200 million in infrastructure and 
equipment in an existing multi-purpose 
terminal, to triple container capacity to 
600,000 TEUs and to handle 13,000 TEU 
ships.

REGIONAL MARKET INTEGRATION 
CHALLENGES
Although container shipping services 
often make port calls in multiple Latin 
American countries, most of the cargo being 
transported is to and from points outside 
the region, such as the US, China, or other 
Asian countries. The regional markets are 
not as integrated as they could be, and trade 
with the US and China is generally more 
intense than trade between countries in Latin 
America. The Mercosur trade alliance, which 
includes signatory countries  Brazil, Argentina, 
Uruguay, Venezuela, and Paraguay, was 
meant to increase market integration, but the 
organization’s objectives are largely unmet. 
A newer and potentially promising trade 
pact is the Pacific Alliance, which includes 
Chile, Columbia, Mexico, and Peru, and the 
signatories see the pact as necessary in order 
to eliminate trade barriers and increase 
regional trade.  Maritime trade is especially 
important for the Pacific Alliance countries, 
because they are geographically scattered 
through the region.

CARIBBEAN MARKET 
The Caribbean region is another area that 
experienced a strong rebound in trade from 
2015.  Export sales as a whole increased 
12% compared to the same period last year, 
when they had declined by almost 6%.  Two 
of the highest export growth countries have 
been Jamaica, which grew 32%, and Belize, 
which grew 25%, compared to declines in 
2016 of 9% and 25%. The main products 
shipped from Belize are cane sugar, frozen 
orange juice, and frozen shrimp.  Jamaica 
is heavily dependent on foreign trade, 
which accounts for 77% of its GDP.  Bauxite 
is Jamaica’s main export.  A slower growth 
economy has been Haiti, which experienced 
3% growth in Q1 2017, albeit compared 

Investments are taking place at Mexico’s largest port, Manzanillo, above
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to a 21% decline in 2016.  A major open 
factor for the region is Cuba, with the 
largest land area and population and major 
potential trade demand that is impaired 
by geopolitics, including very slow easing 
of trade restrictions.  One restriction is the 
US “180 Day Rule” that prevents any ocean 
carrier, including foreign flag carriers, from 
calling at a US port within 180 days of calling 
in Cuba. The current US administration is 
a wildcard as it has indicated a desire to 
reverse the movement toward normalization 
of relations with the US.  Nevertheless, Cuba 
has ambitious plans to continue to develop 
the Port of Mariel, 300,000 TEUs, into a 
combination transshipment and origin/
destination port capable of handling the 
largest ships transiting the Panama Canal. 
Mariel’s container port is approximately 45 
kilometres west of Havana, and has been 
managed since 2011 by Singapore’s PSA.

The major container ports in the Caribbean 
are the transshipment ports connecting 
East-West traffic transiting the Panama 
Canal, with North-South services to North-
and South America. The three top ports are 
Kingston, Jamaica (1.7 million TEUs), Freeport 
Bahamas (1.4 million TEUs), and Caucedo, 
Dominican Republic (830,000 TEUs).  These 
ports, particularly Kingston and Caucedo 
also serve their comparatively large local 
markets.  Kingston Freeport Terminal is 
operated by Terminal Link, a subsidiary of 
CMA-CGM shipping line. Freeport is operated 

by global operator Hutchison Ports, and is 
a major transshipment hub for the world’s 
second largest container line, MSC. Caucedo 
is operated by DP World, and handles many 
of the global top 10 shipping lines.  All three 
of these ports have either already made or 
are in the process of making, infrastructure 
investments to handle the size and volumes 
required by the 14,000 TEU vessels transiting 
the recently expanded Panama Canal. A 
special case port market in the Caribbean is 
Puerto Rico, a US Commonwealth.  Because 
of this status, Puerto Rico’s cargo trade is 
dominated by US flag shipping lines under 
the Jones Act requirement that marine 
cargo transported between US ports be 
carried on US-flagged vessels. Puerto Rico’s 
cargo trade has been depressed due to the 
continuing deep economic recession and 
declining population of the island. The main 
Port is San Juan with a container volume of 
approximately 1 million TEUs, but San Juan’s 
port infrastructure is generally outdated 
and requires modernization.  In addition to 
the Jones Act requirement, another factor 
preventing Puerto Rico from developing a 
major transshipment port, is that such ports 
have to be very cost effective to compete for 
discretionary transshipment cargo. Because 
Puerto Rico operates under US longshore 
labor jurisdiction, it is almost impossible to 
compete with the lower wage and benefit 
rates experienced at other Caribbean 
transshipment ports.
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PORT PLANNING, 
DESIGN AND CONSTRUCTION

“To say there has been a lot of change in  
the shipping industry recently would be  
a monumental understatement.”

Dr Noel Hacegaba, Chief Commercial and Operations Officer, Port of Long Beach, page 34



International observers of Pakistan often 
perceive the country in terms of its 
challenges; and, indeed, there are many. 
South Asia's second-largest economy is 
ranked 144th in the World Bank’s Doing 
Business index and faces a host of pressing 
issues, from flare-ups of insecurity, to power 
supply disruptions, to a shortage of financing 
options in underdeveloped regions. 

To balance this one-sided perspective, I 
frequently invoke our country's boundless 
potential. Pakistan is in a prime location on 
the East-West trade routes. It also has a large 
and youthful population -- roughly 60% of 
our 196 million-strong country is under 25. 
Properly exploited, this youth bulge could 
support years of solid economic growth 
and transform the country into a trading 
powerhouse. 

When it comes to trade, Pakistan has 
significant room to grow. Despite a double-
digit growth in container volumes over the 
past five years, our total international trade 
in the 2015-16 period was a mere US$65 
billion. As the country develops, this value 
will certainly increase. As it does, Pakistan 

will need the right supporting infrastructure 
in place. Here, Hutchison Ports Pakistan is 
already playing an important role. 

The new terminal -- part of the Hutchison 
Ports network -- is truly a first for Pakistan. It 
is the nation’s first purpose-built container 
terminal, the first operator within Karachi’s 
new deepwater port, and the first in the 
country’s container port size rankings, with 
its capacity scaled to handle 3.2 million TEU 
annually upon completion. 

It is also one of South Asia’s most 
advanced container terminals, running on 
a state-of-the-art operating system and 
endowed with the latest container handling 
equipment. This means that Karachi and 
Pakistan now have the modern gateway port 
that is needed to support further growth. 

OUR LOCATION ADVANTAGE
As location matters in our industry, I 
often receive tough questions about our 
terminal's positioning compared to that 
of other regional facilities. Yet I can think 
of no better place for Hutchison Ports 
Pakistan than Karachi.

Karachi has been Pakistan's premier 
port for over a century. It was built in 1854 
to serve an extended hinterland covering 
much of today's Pakistan, Afghanistan 
and northern India. Even today, those 
looking to export from New Delhi might 
find Karachi to be a more direct choice 
than Mumbai. 

An important centre of trade for many 
years, Karachi has built a well-developed 
cluster of warehousing and distribution 
facilities to serve the shipping industry. 
This has made our city hard to eclipse. 
In fact, despite the 1970s construction 
of Port Qasim, Pakistan's second-busiest 
port still lags behind its older neighbour 
in terms of throughput.

These days, there is also much 
discussion about Gwadar Port. But 
many observers forget that ports are 
like organisms. To grow and stay vibrant, 
they need a city or some other source 
of industrial activity nearby. Currently, 
Gwadar is still a fishing village. Industrial 
activity will need many years to develop. 
Therefore, when the government was 

PAKISTAN’S HIGH-TECH 
PORT OF CALL
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assessing the need to build a purpose-built 
deepwater container terminal in the early 
2000s, the Karachi area was the only real 
option. 

PURPOSE-BUILT AND IT-RICH
The success of Hutchison Ports Pakistan, 
and its ability to contribute to the 
Pakistani growth story, will be built on far 
more than geography alone: The facility 
offers a host of technical advantages.

One key characteristic is the terminal's 
purpose-built nature, a trait that is shared 
by no other Pakistani container port. 
Specifically, Hutchison Ports Pakistan was 
built to handle the largest containerships 
afloat, with a depth alongside of 16 
metres and square berths that are 400 
metres to a side. With these dimensions, 
we have no difficulty maintaining smooth 
internal traffic circulation and efficient 
stacking.

Another characteristic -- our terminal 
operating system  -- is less tangible than 
but equally important as the layout. From 
the start, we have been using Hutchison 
Ports' proprietary terminal operation 
software package nGen. 

nGen is a modular terminal-
management platform. It controls and 
optimises port operations, including 
ship and yard planning, gate operations, 
vessel operations, yard configuration and 
performance, operations monitoring, 
equipment utilisation, productivity and 
cost optimisation.

Despite the fact that Hutchison Ports 
has used nGen successfully in other 
facilities for many years, adapting this tool 
to the Pakistani context was challenging. 

For example, we needed to tailor the 
system to Pakistan’s customs governance 
processes. 

Local customs authorities are deeply 
involved in all movements of containers 
within the port. 

Information must be provided to them 
when a vessel arrives, when we move 
containers from one block to another 
block, when we move boxes from the 
yard to the customs inspection zone, and 
when we accept a container from the 
gate. 

To preserve efficiency, we built 17 
message functions within nGen to help us 
exchange this customs data.

Additionally, we had to adapt nGen to 
accommodate in-person documentation 
delivery and payment by agents who serve 
as intermediaries between truck drivers 
and the terminal. For this, we created a 
built-in document-checking process. 

To ensure smooth customisation and 
roll-out, Hutchison Ports Pakistan sourced 
a talented implementation team from our 
sister terminal, Hutchison Ports KICT, which 

dedicated a few local operations experts 
to the project. Hutchison Ports' group 
operations team in Hong Kong worked 
with these experts consistently to transfer 
group best practices. Through two-way 
communication, and many visits back and 
forth, we superbly matched nGen to the 
local context. 

REMOTE-CONTROL EQUIPPED 
We also went to great lengths to 
source the latest equipment, the most 
impressive of which is our fleet of eight 
Remote-Controlled Quay Cranes (RCQCs). 

While RCQCs have been deployed 
successfully overseas, their use at 
Hutchison Ports Pakistan is yet another 
first for the country. Prior to and during 
the installation, we leveraged our 
experiences at Hutchison Ports terminals 
in Saudi Arabia's Dammam and Oman's 
Sohar. 

These facilities provided invaluable data 
that was used to design risk assessments, 
plan training sessions, select safety 
protection systems and hone standard 
operating procedures. 

Thanks to this preparatory work, 
installation has been smooth and 
efficiency has risen rapidly. In fact, 
on 16 July, 2017 just seven months 
after terminal operations commenced, 
we achieved our highest ever vessel 
operating rate -- 154.12 moves per hour 
using six RCQCs. Of course, this rate was 
also Pakistan’s highest. 

Those who are familiar with RCQCs 

would recognise many of our units' 
features: laser scanners that scan the 
profile of the ship to prevent collisions, 
traffic indicators that guide tractor 
drivers to the best positions, and a host 
of cameras that provide operators with 
many angles of observation. But crane-
enthusiasts may not be as familiar with 
our proprietary, integrated KPI system. 
Hutchison Ports developed this system to 
collect a wealth of useful data. 

A time-stamped performance reading is 
recorded at 14 points along the container 
movement cycle. Subsequent analysis 
yields useful insights that help us improve 
the loading/discharge sequence, graphic 
user interface, manual-auto handover 
logic, and standard operating procedures.

PERFORMANCE
Ultimately, our attention to sourcing the 
latest equipment, customising technology 
and cultivating people has paid off. On 
average, Pakistani container terminals 
tend to be congested, and efficiency 
tends to be low. Yet we routinely operate 
at 25 to 30 moves per hour and have no 
congestion to speak of. 

While this has earned us positive 
feedback from our customers, the greatest 
beneficiaries in the long run may be the 
Pakistani people. Current investments in the 
country, combined with the growth of the 
middle class, are creating the conditions for 
accelerated trade. Hutchison Ports Pakistan 
is ready and able to be a facilitator of this 
exciting evolution.
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To say there has been a lot of change in 
the shipping industry recently would be a 
monumental understatement. The scale and 
pace at which shipping consolidation is taking 
place is unprecedented. In a period of less 
than three years, the global roster of shipping 
lines will have effectively shrunk from 20 to 13. 
This is the result of six announced or executed 
mergers and acquisitions, the collapse of the 
world’s seventh largest shipping line and 
the emergence of a new entrant. During 
the same time period, the make-up of the 
vessel sharing alliances also changed. The 
previous 2M, CKYHE, Ocean Three and G6 
alliances gave way to the latest iteration, 
2M+H, Ocean Alliance and THE Alliance. And, 
just as service deployments under the new 
alliance structure set sail, the three Japanese 
lines — K Line, MOL and NYK — revealed 
the organizational structure of their newly 
integrated container line operation under 
the Ocean Network Express brand, which will 
operate as a member of THE Alliance. Only 
weeks later, COSCO announced its plan to 
acquire fellow Ocean Alliance member OOCL. 
And, notwithstanding all of this change in so 
little time, there is no reason to believe this is 
the end of consolidation.

NEW ALLIANCES DEPLOY NEW SERVICES
Meanwhile, service strings under the new 
alliance configuration have been put in 
place. Aside from a few operational issues, 
shipping lines transitioned to the new vessel 
alliance scheme with relative ease. This was 
the experience at the Port of Long Beach, 
where the new alliance structure sent three 
additional services to Long Beach terminals, 
adding more than one million TEUs on an 
annualized basis. This move also continued 
the trend toward fewer calls as the new 
alliances have also consolidated services. As 
the average vessel size has increased by 25% 
in the last five years, the number of vessel 
calls has dropped by at least 30%. It was just 
two years ago that CMA CGM’s 18,000-TEU 
vessel Benjamin Franklin made its maiden 
voyage to Southern California, setting a new 
milestone for North America. And, although 
18,000-TEU vessels calls are not routine yet, 
US West Coast ports have demonstrated 
their ability to handle these massive ships. 

Economics are driving these massive 
changes. The liner shipping industry has 
either spent or committed $45 billion on 
mega vessels (10,000-TEU and larger) since 
2005. This heavy investment will only pay off 

if the slots on these vessels are maximized. 
The combination of overcapacity and non-
compensatory freight rates seen in recent 
years has forced liner shipping companies 
to consolidate, reconfigure alliances and 
combine services. And this is only one 
segment of the marine supply chain. 

SUPPLY CHAIN  DISRUPTION 
Ask any retailer and they will tell you that the 
emergence of e-commerce is disrupting the 
industry and their business models. Cargo 
owners — big and small — are working 
around the clock to recalibrate their supply 
chains. They are looking for innovative 
solutions to balance the growing needs of 
e-commerce and their ability to fulfill orders 
efficiently and cost-effectively. Striking the 
balance between brick and mortar and 
e-commerce fulfillment has not proven 
easy, and it is complicated by the actions 
of major disruptors such as Amazon, which 
is redefining traditional boundaries via 
vertical integration and by penetrating non-
traditional markets. This has been met by 
bold actions by other major retailers, which 
collectively are investing billions of dollars to 
compete for e-commerce sales in an effort 
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to protect their market share. The need for 
speed, precision and reliability has never 
been more important as retailers have 
raised the bar by offering premium services 
to consumers such as same-day service 
delivery. Having enough inventory on 
store shelves or in the distribution center 
requires a sophisticated supply chain that is 
predictable, visible, flexible and fast.

TIME IS MONEY
Inventory management has never been 
more critical to a retailer’s business model. 
Precision and timing make the difference in 
dollars and cents. For retailers, time literally 
is money. Products that don’t make it to 
market in time cost profits. At Long Beach, 
our value proposition is our short transit 
time from Asia to key US markets such as 
Chicago, Columbus and Memphis. But we 
also know that in order for cargo owners 
to be successful, operations at the port 
have to be optimized. This means reducing 
container dwell time and truck turn times 
and improving vessel productivity. 

For the entire supply chain to benefit 
from the efficiencies of mega vessels and 
slot-sharing alliances, ports must implement 
innovative strategies to gain efficiencies. This 
turns the focus to ports and terminals.

THE GREEN PORT OF THE FUTURE
The Port of Long Beach is investing US$4 
billion this decade to upgrade infrastructure, 
modernize terminals and optimize rail 
capacity. The centerpiece of our $4 billion 
capital investment program is Middle Harbor, 
a terminal modernization project that 
combines two aging piers into one mega 
terminal. The new home of Long Beach 
Container Terminal (LBCT), which is 66% 
complete and on track for full build-out by 
2020, takes terminal efficiency to a new level. 
This massive terminal will have the annual 
throughput capacity of 3.3 million TEU (by 
itself, equivalent to America’s fourth largest 
port). At full build-out, LBCT will be able to 
handle up to 21,000 TEU ships at three berths 
utilizing the tallest and most efficient ship-to-
shore cranes in the Western Hemisphere. 

Phase one went live in 2016 and, already, 
this operation is raising the bar. By offering 
trucking companies the opportunity to 
make appointments for dual transactions, 
containers can be dropped off and picked up 
during the same trip. In fact, the average turn 
time for trucks at LBCT is consistently below 
40 minutes, which is 30 minutes less than the 
average turn time for the complex. And, for 
this, LBCT was recently awarded the Terminal 
Recognition Award by the Harbor Trucking 
Association. 

Beyond its operational advantages, this 
terminal will also raise the bar in the area 
of sustainability. LBCT is on track to become 
the greenest terminal operation in North 

America, using the most technologically 
advanced equipment, while maintaining a 
goal of zero emissions. 

So, when it comes to terminal efficiency, 
LBCT is a model of where the industry may 
be headed and what is needed to meet the 
new requirements of predictability, visibility, 
flexibility, speed and precision. This terminal 
will also position the Port of Long Beach to 
compete commercially in the era of mega 
vessel alliances today and in the years ahead. 

CUSTOMER SERVICE 
The quest for efficiency is an evolving 
and ongoing process at the Port of 
Long Beach. At the heart of our quest 
is customer service, which has been a 
hallmark of Long Beach for decades. In 
fact, earlier this year, Long Beach was 
awarded “Best Seaport in North America” 
for the 19th time in the last 22 years at the 
Asian Freight, Logistics and Supply Chain 
Awards. Upgrading, modernizing and 
expanding facilities and infrastructure 
is just one piece of the equation, just as 
is investing in bigger ships. In order to 
maximize the value of these investments, 
world-class service has to be at the core. 

When larger ships started calling US 
West Coast ports a few years ago, the 
the conversation quickly shifted from our 
ability to accommodate them to our ability 
to turn vessels around rapidly, efficiently 
and safely. As shipping lines have upsized 
and consolidated services, they need 
terminals to turn the ships around as 
quickly as possible. This continues to 
be our focus, working hand-in-hand 
with our industry partners. Customer 
service is the result of a supply chain 
that is communicating, collaborating and 
sharing the same commitment to service.

In Long Beach, our container terminals 
are constantly pushing the envelope, 
looking for ways to innovate and improve 
operations. Whether it’s free flow, truck 
pooling, appointment systems, chassis 

pools or on-dock rail, each of these 
are efforts in a broader quest for new 
efficiencies. As long as we continue to 
share this value and commitment, the 
cargo will continue to come. In 2017, 
we have already reached new cargo 
milestones: the best “May” on record 
and, in July, 2017 we set a new record for 
a single month, more than 720,000 TEU. 
The old adage was: build it and they will 
come. Today, it’s build it and offer world-
class service, and they will come. 

Long Beach Container Terminal (LBCT) unloading its first vessel
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At the mouth of the 27-kilometre-long 
North Sea Canal, or Noordzeekanaal that 
links Amsterdam and its port with the sea, 
consortium OpenIJ is building the world's 
largest sea lock.

The new lock, commissioned by the 
executive agency of the Ministry of 
Infrastructure and the Environment 
Rijkswaterstaat, will be 70 metreswide, 500 
metres long and 18 metres deep. A new 
larger lock will improve accessibility to the 
port of Amsterdam and strengthen the 
economy of the region by offering a tidal 
independent access for vessels constantly 
increasing in size. The new sea lock will 
replace the Noordersluis. This replacement 
is necessary because after being in use 
for nearly a century, the Noordersluis is 
at the end of his life term. The new sea 
lock should be in continuous operation no 
later than late 2019.  The new sea lock will 
become the largest lock in the world in lock 
chamber dimensions. It will be located on 
the lock complex IJmuiden between two 
existing operational locks:  the Noordersluis 
and Middensluis. Building the new sea 
lock in close proximity to these locks offers 

challenges, because stability and operation 
of the locks must be guaranteed. The 
extremely tight construction site adds 
further complication coupled with all current 
functions like Shipping, primary water 
defense, public road and the people living 
and working on or near the lock complex. 

Continuous operation of these locks 
has to be guaranteed during construction 
of the new lock, thus requiring a lot of 
consideration for the impact of construction 
on the existing locks and shipping lanes. 
That is why construction commenced with 
dredging 900,000 cubic meters of sand and 
temporary transporting it to the North Sea 
to provide a new fairway for those ships 
passing through the Middensluis. 

After the fairway was shifted, construction 
of the new lock started. First, sheet piles 
where placed in the former fairway. Then the 
sand that had been dredged was transported 
back to the lock complex to create a building 
site and a quay for construction equipment 
and materials. During construction all 
building materials and equipment are  being 
transported over water due to a lack of 
space at the lock complex. 

DELICATE CONSTRUCTION 
The lock complex has a complicated soil profile 
due to its history with liquefactions and major 
breaches. Rijkswaterstaat has undertaken 
extensive ground investigations as part of 
the preparation for the project. An analysis 
of possible construction methodologies 
and research of expected impact of the 
foundations on the existing structures has 
resulted in constraints for the construction 
of the new lock. This was translated in the 
contract as restrictions to the horizontal and 
vertical deformation at the top of the existing 
locks, limitation of allowed vibration of the 
existing structures and limits on ground water 
levels and groundwater pressures near the 
existing locks. 

With the obligations to monitor 
deformations and ground water pressures 
in real time, it is possible to construct the 
new lock at the prescribed location with a 
minimum risk of failure of the existing locks.

OpenIJ has carried out further research in 
order to determine the impact of the selected 
construction methods and to validate the 
design. Field trials were undertaken to validate 
the prediction models used for vibration and 

AMSTERDAM PORT:
BUILDING THE LARGEST SEA-LOCK
Rob Gordijn, Stakeholder Manager, 
OpenIJ, Amsterdam, Netherlands
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settlement. The validation models make it 
possible to take effective mitigation measures, 
which include decreasing embankment 
slopes, installing rock layers and drainage.

BUILDING METHODS
The design of the OpenIJ is characterized by 
a number of methods which were chosen 
to minimize the impact on the existing locks 
and the surroundings. OpenIJ applies the 
vibration-free diaphragm wall method for the 
construction of the chamber walls as much 
as possible. The walls of the new lock are 
primarily constructed as anchored diaphragm 
walls. The construction method has a lot of 
advantages compared to steel combi-wall 
or sheet pile walls with respect to sound 
nuisance and the stability of the existing locks 
and the primary flood defence.

Diaphram walls are constructed in a 
trench. First, guide walls are constructed just 
inside the top soil. The guide walls maintain 
horizontal alignment when excavating the 
trench. During excavation a bentonite slurry 
is pumped into the trench to maintain 
stability of the trench while excavating 
about 40 meters deep. Once the bottom 
of the panel is reached, the reinforcement 
cage can be lowered into position. After 
positioning the reinforcement cage, the 
bentonite slurry is replaced by concrete by 
using of vertical pipes.  

The new lock will be operated with 
rolling steel gates that are parked in a gate 
chamber when the gate is in open position. 
The upper lock head (seaside) will have 
one gate chamber, the lower lock head 
(landside) will have two chambers; one 
for the operational gate and an additional 
chamber for a spare gate. The concrete 
structures holding the gate chambers 
have an area of 80 x 26 metres and 80 
x 55 metres and a height of 30 metres. 
These gate chambers will be constructed 
on ground level and installed using the 
pneumatic caisson method. This method 
has major advantages when compared 
with a traditional building pit with struts 
and an anchored under-water concrete 
floor with respect to nuisance and the 
stability of the existing locks. Where sheet 
piling or combined walls are necessary and 
the impact on the existing locks would be 
too large, sheet piles will be applied in a 
cement-bentonite slot and tubular piles for 
a combined wall will be drilled. 

Basic principle of the caisson method is to 
create a pressurized chamber underneath the 
structure. The air pressure helps to keep the 
water out of this chamber. From this chamber, 
the soil under the structure can be removed. 
By carefully and evenly removing the soil 
from under the structure, it will submerge 
gradually until its final depth. During this 
process verticality is monitored continuously 
and the place where the soil is removed from 

under the structure is adjusted accordingly to 
maintain verticality. 

At the end of 2016, sheet piling and tubes 
were installed to create the cofferdams for 
the construction site of the gate chambers. 
To construct the chambers for the seaside 
and landside gates, a dry working level 
will be created inside the cofferdam at 5 
metres below the current water level. At this 
elevation, the cutting edge of the pneumatic 
caissons will be built, formed by concrete 
triangles 2.5 meters high. 

On top of the cutting edge the 4 metres 
thick floor will be constructed, followed 
by the lower section, comprised of up-to-
7-metres-thick walls. This first part of the 
caisson will be lowered by 5 metres by the 
pneumatic caisson method. After reaching 
this depth the second stage of the walls is 
constructed and the structure is than lowered 
another 13 metres to its final depth. Use of 
the pneumatic caisson has the advantage of 
avoiding a building pit with heavy combined 
walls, heavy supporting frames and an 
anchored underwater concrete floor. By doing 
so vibrations and noise could be reduced as 
much as possible.

WATER DEFENCE SYSTEM 
The lock complex in IJmuiden as a whole 
fulfils the function of primary water defence. 
The new sea lock is therefore part of this 
primary water defence. As part of the 
contract with Rijkswaterstaat, amongst other 
things, it provides adds robustness to the 
flood defence system. OpenIJ created this 
additional robustness by using the flood 
defence height of 7.8 metres NAP for both 
the seaside and landside gates and applying 
walls along the lock chamber with a retaining 
height of 8.85 metres NAP. As one gate will 
always be closed, there will also always be 
a closed flood defence, even in the unlikely 
event that the seaside gate cannot be closed 
during a storm surge. 

The lock gates will reach almost 8 meters 
above the current water level, thus providing 
defence against rising sea levels while also 
strengthening the country's flood control. The 
enormous lock will be cast from 290,000 cubic 
meters of concrete. The lock gates are being 
built in South Korea and will be transported 

to IJmuiden in 2018. After their arrival, the 
gates will be fitted. When construction of 
the gate chambers is finished, the new gates 
will be placed inside the lock and the current 
functions of the lock complex, water defence, 
public road, can be transferred to the lock. 
At that point  the remaining 2,500,000 
cubic meters of soil will be removed in the 
entrance canals and the lock can be opened 
for operation.
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MEGA-SHIP READY

In partnership with:

Konecranes Port Solutions has the widest and 
deepest offering in container handling. It includes 
manned and automated container cranes, straddle 
carriers, manned and automated horizontal 
transport, and service. 



While the Georgia Ports Authority (GPA) 
has five terminals, its container operation 
is handled in a single yard at the Garden 
City Terminal in Savannah Port, the 
largest container terminal in the Western 
Hemisphere.  For the first time ever, that 
terminal is expected to surpass 4 million TEU 
this fiscal year, which runs from July 1, 2017 
to June 30, 2018.

Garden City Terminal has 26 Ship-to-Shore 
(STS) cranes working nine vessel berths on 
3,048 contiguous metres of berth space, 
and 146 rubber-tired gantry cranes spread 
throughout the 486 hecatres facility. The 
terminal’s 48 truck lanes ensure cargo fluidity.  

These features were key to Savannah’s 
successful, congestion-free handling of sharp 
increases in volume due to West Coast labour 
issues in 2015.  

Presently, the logistics industry finds 
itself in an age when not only are ship sizes 
growing, the speed at which they are growing 
is accelerating. The first 10,000-TEU ships 
began calling at Garden City Terminal in July, 
2016.  Following this, 13,000 TEU ships and 

larger began calling  in May, 2017, and finally a 
14,000 TEU ship called in August, 2017.  

Yet successive eclipsing of ship sizes wasn’t 
always so rapid.  After the first 6,000 TEU 
vessel call on the US East Coast, the Regina 
Maersk, called in July, 1998, it took just over 
12 years for the first 8,500 TEU vessel, the 
CMA CGM Figaro, to call the East Coast.  It 
took another year and a half just to grow 
to 9,200 TEU and then three more years to 
reach 10,000 TEU on the East Coast.   

In the span of just one year, GPA’s 
average exchanges per vessel have jumped 
dramatically. Big ships mean even bigger 
move counts, and the GPA has taken the 
necessary steps to better accommodate 
Neopanamax vessels.  

Garden City Terminal now employs six 
Neopanamax STS cranes to work on a single 
13,000-TEU ship. That size ship on average 
requires 5,500 container moves, at 220 net 
berth moves per hour – all while seven other 
ships are being worked concurrently at the 
same terminal. A single terminal design 
makes this routine.

The ongoing Savannah Harbor Expansion 
Project will deepen the harbor to 14.33 
metres (which becomes 16.45 metres at high 
tide) by 2021. Completion of East Coast port 
deepening projects like Savannah’s is critically 
important to the global competitiveness 
of American shippers and the people they 
employ. Deeper water will allow Neopanamax 
vessels to call on Savannah and other 
gateway ports with heavier loads and greater 
scheduling flexibility. 

RAIL EXPANSION
Ports, however, cannot solely focus on 

deeper water when preparing for bigger 
ships. Landside infrastructure is just as critical. 
A key and growing component to this should 
be rail. On-terminal rail, in particular offers 
huge efficiencies. The Port of Savannah has 
two on-terminal rail yards served by Norfolk 
Southern and CSX. Through rail expansion, 
the port is positioning itself to rapidly increase 
service to an arc of inland markets, from 
Atlanta to Memphis, St. Louis, Chicago and 
the Ohio Valley.

GARDEN CITY TERMINAL:
A SINGLE-TERMINAL PORT FOR TODAY'S 
MARKET 
Ed McCarthy, Chief Operating Officer, Georgia Ports Authority, Savannah, US 
Georgia Ports Authority, Georgia, US
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Key to expanding rail service at Garden 
City Terminal is a $128 million project – 
funded in part by a $44 million Fastlane Grant 
administered by the US Federal Government’s 
Mariti me Administrati on.  Set for completi on 
in 2020, the expansion will double rail lift  
capacity at Garden City Terminal to 1 million 
containers per year. Greater unit train capacity 
on terminal will build density into the system, 
and enable faster, more frequent rail service 
to markets along the Mid-American Arc. 

Large on-terminal investment is criti cal 
toward building a basis for future growth. 
But ports must also keep att enti on focused 
on what happens beyond the gates. The 
needs of motor carriers and strategies to 
reduce off -terminal congesti on are a key 
part of port planning and operati ons. Rail 
plays a role here as increased reliance 
on intermodal transit means less road 
congesti on.  However, to enable maximum 
effi  ciency of port operati ons, states 
must also get onboard with necessary 
improvements to roads and highways.

ROAD FREIGHT MOBILITY
To ensure road fl uidity, the state of 

Georgia is building a cargo beltway. As part 

of a major initi ati ve to improve and expand 
surface transportati on across Georgia, the 
state opened the Jimmy Deloach Connector 
in 2016, providing direct truck access 
between the Port of Savannah and Interstate 
95. The connector carries 5,000 trucks per 
day, and cuts 11 minutes from the drive ti me 
between the port and the interstate.

Within the next fi ve years, Georgia’s 
freight mobility plan will have delivered 
the Brampton Road Connector, linking 
Garden City Terminal to I-516, and will 
have extended the Jimmy Deloach Parkway 
from I-95 to I-16. This will form a complete 
cargo beltway for motor carriers between 
the port and the interstate network.

IMPROVEMENTS
The infrastructure improvements are 
part of GPA’s investment philosophy 
of maintaining capacity at least 20% 
above current demand. Additi onal rail 
infrastructure, yard space, and truck 
gates, as well as more container handling 
cranes, and STS cranes, will help Savannah 
maintain high levels of service without 
congesti on, even as it increases business 
and market share.

ABOUT THE AUTHOR

Ed McCarthy is Chief Operati ng Offi  cer at 
the GPA. He is responsible for sustaining 
the profi table growth and development 
of GPA’s operati ons, while maintaining 
world-class operati ng standards. Named 
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ABOUT THE ORGANISATION

The Georgia Ports Authority is dedicated 
to providing customers with the most 
effi  cient, producti ve port faciliti es in the 
nati on, and to creati ng jobs and business 
opportuniti es to benefi t more than 9.7 
million Georgians. The GPA is committ ed to 
maintaining its competi ti ve edge through 
development of leading-edge technology, 
marketi ng and operati ons to move cargo 
faster. And, the Authority is working hard 
to identi fy what must be done today to 
sustain growth, performance and security 
for tomorrow. Georgia’s deepwater ports 
in Savannah and Brunswick, together with 
inland barge operati ons in Bainbridge 
and Columbus, are Georgia’s gateways to 
the world. The Port of Savannah handled 
8.2 percent of the U.S. containerized 
cargo volume and 10.3 percent of all U.S. 
containerized exports in CY2015.

ENQUIRIES

Website: www.gaports.com
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The Panama Canal Expansion was designed 
with the following objectives in mind: 
to maintain the competitiveness of the 
interoceanic waterway and preserve 
the value of the route; to increase Canal 
capacity, allowing for the transits of larger 
ships; to reduce the consumption of water 
during each lockage; to improve its safety 
and efficiency; and to sustain tonnage and 
profitability growth.  

On June 26, 2016, the Panama 
Canal opened its new set of locks, thus 
guaranteeing the transits of Neopanamax-
size vessels. After more than one year of 
operations, we have witnessed more than 
1,700 transits of these larger ships, which are 
distributed among several market segments. 
The containerships account for 52% of the 
aforementioned transits, followed by LPG 
(Liquefied Petroleum Gas) vessels with 31%, 
and LNG (Liquefied Natural Gas) ships with 
9%. The rest include dry bulkers, car carriers 
and passenger vessels.

Very large ships carrying coal from Puerto 
Nuevo, Colombia are already transiting 
through the Panama Canal with raw materials 

destined for Lazaro Cardenas, Mexico, taking 
advantage of the lower per-unit costs. The 
LPG and LNG vessels are departing East 
Coast and Gulf ports of the United States 
and/or Trinidad & Tobago, destined for 
Mexico and Asia. Their deployment through 
the Panama route saves them hundreds of 
sea miles. These two segments hold a very 
important share of the total Canal market, 
while generating huge trade potential for 
the route. 

EXPANDED FOR HIGHER  VOLUMES
With the opening of the new locks, the 
containership segment has observed a 
fast deployment of Neopanamax Liner 
Services through the waterway, with 
vessels of up to 13,500 TEU. This segment 
has experienced the fastest growth rate in 
volume and traffic over the past ten years, 
and it is expected to remain the leader in 
the years ahead. 

For ocean carriers, a fast deployment of 
Neopanamax liner services has meant an 
advantage in routing, and the attainment 
of a cost value proposition. The benefits 

obtained from the economies of scale 
offered by these vessels reduce the total 
cost per TEU for the ocean carrier, therefore 
making the use of Neopanamax-size vessels 
more advantageous. Currently, almost 97% 
of the world containership fleet can transit 
through the new locks.  Therefore, operators 
have more opportunities to maximize the 
use of their fleet through the waterway. 

With the introduction of bigger 
containerships, cargo volumes  through 
the Panama Canal have grown nearly 20%, 
from 12.4 million TEU to 14.8 million TEU, 
and vessel utilization levels have increased 
more than 5% overall. Volumes on the Asia  
– East Coast of the United States route have 
grown 7% from previous year´s figures. 
Neopanamax-size vessels are more efficient 
and productive in the longest routes, such 
as the Northeast Asia – US East Coast route 
through the expanded waterway. 

LINER SERVICES
At present, there are 28 liner services 
deployed through the Panama Canal; 14 of 
these serve the Asia-East Coast of the United 

THE NEW PANAMA CANAL
ONE YEAR AFTER THE EXPANSION
Argelis Moreno de Ducreux, Senior Specialist — Leader Liner, 
Panama Canal Authority, Panama
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States, which is the principal trade route for 
moving cargo through the waterway. Of these 
28 liner services, 15 are Neopanamax and 13 
are Panamax.  

With the Neopanamax locks, the Panama 
Canal brought back several liner services from 
the Northeast Asia route that were deployed 
through the Suez Canal before the expansion. 
Currently, the reconfiguration of the ocean 
carriers and the upgraded networks have led 
them to resume transits through Panama 
with new fully Neopanamax-size vessels.  

ECONOMIES OF SCALE
The Expanded Panama Canal is providing 
more flexibility and economies of scale to 
carriers. It has contributed to a consolidation 
effect on the industry’s liner services, 
allowing Neopanamax-size container vessels 
to carry more cargoes and to concentrate 
higher volumes of containers onboard. At 
the same time, shipping lines have been 
seeking new ways to reduce operational 
costs by partnering and working together 
with other operators in the form of alliances: 
a way to share vessels, networks and ports 
of call. Even more so now, new alliances are 
consolidating the market into three powerful 
players. By combining their volumes, 
alliances gain greater negotiating power over 
container terminals, obtaining more favorable 
conditions and improved services; on the 
other hand, smaller and independent lines 
end up having to pay higher fees.

The number of services currently handled 
has exceeded short term expectations. What 
was expected was the gradual deployment of 
Neopanamax services through the Panama 
Canal, but the reality has been quite the 
opposite, with the immediate deployment 
of Neopanamax services in the Far East-USEC 
and in the West Coast of South America to 
Europe routes. Also, within those services, 
carriers are consolidating their cargoes in 
larger vessels, thus upgrading the capacity 
of the services deployed via the Expanded 
Canal. The fast deployment of Neopanamax 
liner services has also captured additional 
volumes which have been distributed among 
the services departing Northeast Asia and 
destined for US East Coast ports. This is a 
result of the shift of cargo volumes that 
migrated from the West Coast to the major 
cities and population regions located along 
the East Coast seaboard. Previous to the 
opening of the new locks, we anticipated 
that the Panama Canal would be capturing 
approximately 5% to 8% of additional loaded 
container cargo originating from West 
Coast ports.  Ocean carriers are looking for 
diversification, however, there are other 
aspects that could explain this situation, 
such as: labor problems at West Coast Ports 
and ILWU negotiations, port congestion, 
and productivity issues, among others.  The 
Panama Canal has a positive impact on 

international trade. The safety and reliability 
of the service offered gives shippers and 
retailers the confidence of on-time cargo 
delivery and supply chain management. 

Ports on the United States East and 
Gulf Coasts, some of which serve vessels 
of up to 13,500 TEU, are upgrading their 
infrastructure to allow even larger ships to 
come ashore.  Similarly, East and West Coast 
Central and South American ports have been 
preparing to maintain or increase their share 
of commercial trade, taking advantage of the 
widening of the Panama Canal.  

TRANSSHIPMENT OPPORTUNITIES
Containerships still represent the 

most important market segment for the 
Panama Canal, not only because of their 
traffic numbers, but also because of the 
transshipment business and logistic activities 
that they generate for the Republic of Panama. 
Our trade route offers an unparalleled 
connectivity and a strategic location, as well 
as time-savings and cost reductions in the 
supply chain. Ocean carriers and shippers 
benefit from the value-added services that 
are provided by our logistics platform. The 
Panamanian container terminals are the 
second in the region, and registered 6.3 
million TEU movements last year. The new 
locks increased the possibility for additional 
local transshipment services. Panamanian 
terminals have made all the necessary 
investments in infrastructure and equipment 
to accommodate the latest and larger 
generation of containerships. These container 
terminals are strategically located at both 
entrances of the Canal, with the required 
infrastructures to serve the transshipment 
market.

Progress with the logistics platform is 
moving ahead. The Panama Canal has 
produced a master plan for the development 
of the Pacific West Bank of the waterway. This 
development will help maximize the value 
of the Canal´s core business and contribute 
to the sustainable economic development 
for the Republic of Panama’s logistics cluster. 
The project under evaluation includes: 
construction of the Corozal Container 
Terminal in the Pacific side for transshipment 
activities, a Roll-On/Roll-Off Terminal, the 
development of 1,200 hectares for the 
creation of logistic parks, food processing 
zones, refrigerated cargo storage, agribulk 
and biofuel storage, among others. 

The Panama Canal has categorized as 
next priority the Roll-On/Roll-Off Terminal 
project. This project seeks to address the 
industry's need for a dedicated terminal 
for vehicles and heavy equipment in 
Panama, which will offer a better service 
to customers without having to compete 
with containerized cargo within the 
same terminal. The feasibility study has 
been completed and further technical 
studies are being developed. Regarding 
the development of a LNG Terminal, 
the Panama Canal recently completed a 
feasibility study to determine the potential 
for this project. 

As a logistics cluster, Panama offers a 
complete package that includes not only 
the Canal, but also container terminals, 
an international Free Zone, logistic parks, 
distribution centers, air facilities, ship 
chandler, and bunker services, among 
others. For the all of the aforementioned 
elements, Panama is called the logistics 
hub of the Americas.
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As the number of large and super-large 
container vessels in service grows, port 
authorities are scrambling to service these 
vast ships in ways that are safer and more 
profitable. 

Wider application of automated 
technologies is increasingly being applied 
to mooring – an area that has remained 
unchanged for thousands of years. 

Ports that have introduced automated 
mooring are realising considerable 
operational and safety benefits. Automated 
mooring technology MoorMaster is being 
used in new applications helping container 
ports to optimise the management of 
mega-container vessels.

Every year, ship and shore-side 
personnel sustain severe injuries, some 
of which are fatal, during conventional 
mooring operations.  With conventional 
mooring, the larger the vessel, the larger 
the number of mooring lines required to 
hold the vessel in position. The more lines 
you have, the greater the risk of serious 
injury to personnel, and the greater the 
risk of damage to equipment. 

Using the technology can reduce the 
risk of mooring accidents as personnel are 

removed from hazardous working areas, 
and mooring lines are removed from the 
mooring process altogether.

Vacuum-based automated mooring 
technology replaces the conventional 
mooring lines. Remote-controlled vacuum 
pads recessed in, or mounted on the 
quayside or pontoons, moor and release 
vessels within 30 seconds.

 To date, the technology has performed 
more than 310,000 mooring operations at 
applications worldwide including the ports 
of Beirut, Salalah and Ngqura.

OPERATIONAL ADVANTAGE
Using this technology can ensure that 
vessels – especially large ships – are 
moored with greater stability than is 
possible with conventional line-based 
mooring, allowing port operators to 
more efficiently handle larger numbers of 
containers.

MoorMaster accomplishes increased 
stability by reducing vessel motion from 
swell, surge and passing ships,  allowing 
ports to maintain optimal container 
transfer rates. At the Port of Salalah, 
independent studies have shown that 

MoorMaster successfully reduced 
movement of large container vessels, 
which was especially prevalent during the 
annual monsoon or “Khareef” season, 
(June to September), from up to 2 metres 
to less than 0.05 metres.

Prior to the introduction of MoorMaster, 
vessels surged along the berth during the 
Khareef season, which in turn required 
cranes to be repositioned alongside 
vessels, thereby reducing container 
transfer rates considerably. 

Following the success of a pilot 
application at Salalah Port several years 
ago, the system has now been installed on 
5 of the 6 berths, where MoorMaster units 
regularly moor container ships that are 
400 metres in length and 19,600 Twenty-
foot Equivalent Unit (TEU) capacity such as 
MSC Eloane.

CONTAINER TRANSFER
Reductions in operating costs are 
generated through reduced staffing 
costs, as mooring teams are not required. 
Savings are also created with reduced 
use of tugs and harbour pilots. Plus, 
allowing cargo operations to start earlier 

AUTOMATED MOORING 
FOR STABILIZING MEGASHIPS
Mike Howie, Global MoorMaster System Specialist, Cavotec, UK 
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after mooring is complete and finish 
sooner prior to departure, further boosts 
operational efficiency.

In many cases, the introduction of 
MoorMaster can pave the way for 
reduced infrastructure investment by 
improving pier utilization. 

This enables closer vessel spacing; and 
quay length is also effectively extended 
as vessels that are moored with using 
the technology can have their bows 
overhanging the end of the quay. It 
can also potentially reduce breakwater 
extension requirements.

Ensuring container vessels remain 
in designated loading positions brings 

with it the additional benefit of readying 
ports for wider automation projects, by 
enabling the full automation of ship-to-
shore cranes. This can further improve 
the efficiency of container handling.

The technology’s operating system 
also includes real-time monitoring of 
mooring processes and forces, permitting 
improved productivity analysis.

LOWER EMISSIONS
There are also environmental advantages 
in using this type of automated mooring.  
Cavotec research has found reductions 
in emissions of more than 90%  obtained 
through the use of MoorMaster during 

ship berthing. The lowered emissions 
were due to the reduced use of tugs and 
ship engines for manoeuvring. Because 
MoorMaster units are programmed 
to hold vessels at set positions from 
and along the quay, emissions during 
container handling operations are also 
reduced, as vessels no longer need to 
move along the berth to maintain optimal 
loading positions.

As growing numbers of operators 
realise the safety, environmental and 
operational benefits of MoorMaster, 
the expectation is that this unique 
technology will improve container 
handling operations worldwide.
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“Orbita is a leading engineering and technological 
company focused on improving our clients efficiency. 
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automation in highly demanding sectors such as ports & 
terminals and the container handling industry.”

AUTOMATION AND 
OPTIMIZATION



This is the age of mega ships. These massive 
ships are carrying more cargo than ever 
before, and play a vital role in maritime 
transportation, dictating the future of the 
shipping industry. Just two years ago, the 
largest ship had a capacity of 19,200 TEUs. 
Today, the biggest containership, the OOCL 
Hong Kong, is just over 21,000 TEUs, and 
25,000 TEU vessels are on the horizon. The 
race to deploy these behemoth ships is having 
a significant impact on container terminal 
operations, and causing many carriers to 
wonder if today’s port facilities are sufficiently 
prepared to accommodate larger vessels and 
move more cargo, all while maintaining or 
improving operational performance. 

To keep pace with the increasing amount 
of goods coming in and out of ports on mega 
ships, terminals must adapt their operations, 
ensuring that containers are unloaded and 
loaded seamlessly, with minimum time at 
port. Demands for greater efficiency have 
created a real challenge for terminals. To 
quickly process mega ships, terminals now 
require larger container gantry cranes, 
longer and deeper berths, increased crane 

productivity, in addition to more yard space, 
and better inland distribution to move 
containers in and out of the terminal faster 
than ever before. 

Terminals around the world are challenged 
to find the most effective way to process this 
substantial increase in cargo while managing 
the cost. The response for many is full, or at 
least partial, terminal automation. Terminals 
of all sizes must learn to adjust, and those 
that fail to do so could find themselves 
abandoned by carriers as they search for 
better price and faster service in a market 
with many options.  

While many terminals have dipped their 
toes into the automation waters – and 
others continue to sit on the sidelines – 
Qingdao New Qianwan Container Terminal  
(QQCTN) located in Qingdao, China, recently 
took the industry by storm, completing 
phase one of its three-phase automation 
project in a record-breaking 3.5 years. This 
move landed QQCTN with the title of Asia’s 
first fully automated container terminal and 
made it a key port of call for mega ships 
around the world.

AUTOMATED FROM THE START
From design and planning through to 
execution, QQCTN constructed its first 
fully automated terminal and was up and 
running in record time – with R&D and 
construction tasks completed in about 
three years and a go-live date in May, 2017. 
This is significantly faster than the average 
6-8 years it typically takes, and QQCTN’s 
construction costs required just 75% of 
other similar international terminals.

Overall plans for QQCTN’s automation 
project include a total of six berths on 
2.088 metres of quay. The first phase of the 
project covered two berths on 660 metres 
of quay with seven remote controlled STS 
cranes, 38 Automated Stacking Cranes 
(ASC) and 38 Automated Guided Vehicles 
(AGV). The initial capacity is 1.5 million TEU 
with additional phases slated to automate 
the remaining berths and support a future 
capacity of 5.2 million TEU. 

With a firm commitment to raising 
the bar for modern terminal operations, 
performance and efficiency, QQCTN knew 
that it must incorporate first-rate technology 

QINGDAO TERMINAL:
FULLY AUTOMATED TO WELCOME MEGASHIPS
Mark Wells, Vice President and General Manager, Asia-Pacific, Navis 
Li Yongcui, General Manager Assistant, Qingdao New Qianwan Container Terminal (QQCTN), China
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to automate successfully. Under phase one 
of the project, QQCTN partnered with Navis 
and implemented the N4 terminal system, 
leveraging its advanced functionality for 
automated equipment, including optimized 
scheduling and dispatching, as well as 
analytics. Navis also supports dynamic 
interfaces to the Equipment Control System 
(ECS) and Qingdao’s in-house Terminal 
Management System (TMS), interfacing 
with local applications such as billing and 
vessel scheduling.

Navis is a terminal system used 
by terminals looking to implement 
automation, regardless of where they are 
in their automation journey. In addition to 
its work with QQCTN, Navis has supported 
many other leading terminals in their 
transition including, LBCT, GCT Bayonne, 
Rotterdam and more. 

In addition to the Navis terminal system, 
QQCTN has also set the industry standards 
by introducing new technologies such as AGV 
recharging during operations, eliminating 
the huge cost associated with building the 
battery exchange stations and time wasted 
when AGVs are not servicing operations. 
Lithium batteries are used instead of lead-
acid batteries to reduce the weight (12 metric 
tons) and prolong the battery life. QQCTN has 
also invested in innovative equipment such 
as automatic twist lock handling machines, 
automatic fumigation and automatic 
waterside x-ray inspection.

The collaboration between QQCTN and 
leading technology and equipment providers 
in the industry helped the terminal achieve 
high levels of productivity from day one. With 
the proper software and equipment in place, 
QQCTN was well prepared when the first ship 
came to call, and is well ahead of many others 
in the industry in preparing for the influx of 
mega ships.  

PROOF IN THE EXECUTION
QQCTN executed a very aggressive timeline 
for the build – beginning civil work in 
January, 2015 and awarding equipment 
and terminal system contracts at the end 
of June and August, 2015 respectively. The 
first installation of equipment was delivered 
in April, 2016 and by October, the first test 
vessel arrived. In March, 2017, the terminal 
handled the 260 metre long Ren Jian and 
loaded 892 containers in just under seven 
hours with an average of 25 crane moves per 
hour and vessel productivity of 129 moves 
per hour. While the call was considered a 
success, the real test would come during 
QQCTN’s first vessel discharge/loading 
exchange. 

In May of 2017, the terminal handled 
its first deep-sea vessel call with COSCO 
France, which brought 13,386 TEUs 
and executed nearly 4,000 container 
exchanges at QQCTN. The operation 

included seven STS cranes and achieved an 
average crane productivity of 26.1 moves 
per hour. The success of processing COSCO 
France through the terminal highlights 
QQCTN’s viability as a first-class terminal 
for mega ships as it will have the capacity 
to berth the largest ships in the world – up 
to 24,000 TEUs.

As a fully automated terminal, QQCTN 
operates with a 70% reduction in staff 
compared to traditional manned terminals. 
It has also reported a 30% increase in 
efficiency and increased terminal safety as 
a result of its automated processes.

When looking towards the future, QQCTN 
expects to achieve an increase to more 
than 40 moves per hour with a utilized 
yard. By implementing Navis N4, QQCTN 
demonstrates that intelligent software 

integrated with advanced automated 
equipment enhances productivity. 

THE WAY FORWARD IS CLEAR
While timing for the release of the next 
big wave of mega vessels remains unclear, 
we know that these ships will be carrying 
more cargo than ever and demanding that 
terminals provide them with the ability to 
move that cargo as quickly as possible. To 
answer the call of mega ships, automation 
will be the answer, and terminals like 
QQCTN are paving the way forward for the 
rest of the industry. QQCTN has shown that 
with advanced IT systems at the core of 
operations, it can achieve significant time 
and cost savings and deliver an experience 
that will keep ships coming back, no matter 
what their size. 

ABOUT THE AUTHOR

Mark Welles, Vice President and General 
Manager, Asia, for Navis is based in Hong 
Kong. Mark is a 30-year veteran of the 
region and oversees Navis’ business 
in APAC. Prior to that he led business 
development globally and was Navis’ 
VP of Sales for Asia.  Before moving to 
Navis, he was VP of Sales for TradeCard, 
leading business development in Japan 
and Asia for their cloud based financial 
supply chain solution.  Mark has also held 
senior positions at Oracle, PeopleSoft and 
JDEdwards spearheading sales, planning 
and execution for their supply chain and 
manufacturing applications.  

Yongcui Li joined Qingdao Port Group back 
in August 2001 and has since been focusing 
on digitalization of the container terminals. 
Over the years, she has worked on IT system 
development, testing, implementation, as 
well as optimization for mega container 
terminals. Yongcui became part of the core 

team when QQCTN was incorporated in 
October 2013. She has been involved in 
the layout design and planning for the fully 
automated container terminal, and the 
streamlining of the operational processes, 
with a focus in IT-systems-related planning 
and implementation.

ABOUT THE ORGANISATION

Navis understands that as operational 
processes become more complex,
efficiency, collaboration and productivity 
are essential. As a trusted technology
partner, Navis offered the tools and 
personnel necessary to meet the 
requirements of a new, and ever-evolving, 
global supply system. The Navis N4
terminal operation system is a platform 
that can integrate partner technologies,
enabling terminals to optimise productivity.

ENQUIRIES

Website: http://navis.com/

EDITION 75: AUTUMN 2017    49 

AUTOMATION AND OPTIMISATION AUTOMATION AND OPTIMISATION



The Manila International Container Terminal 
(MICT), the flagship operation of global port 
operator International Container Terminal 
Services (ICTSI), continues to perform 
optimally through the first half of 2017 as 
the terminal gears up for the peak season 
in the latter part of the year. The robust 
performance comes after MICT achieved 
record volume and productivity in December, 
2016 with its first year-to-date 2 million TEU 
move.

Yard utilization at the terminal remains 
optimal. The mechanisms developed 
together with the Philippine government 
and other stakeholders in 2014 continue to 
work, resulting in the easing of road traffic in 
Metro Manila despite inadequate transport 
infrastructure.

TERMINAL APPOINTMENT BOOKING
A key mechanism implemented was the 
Terminal Appointment Booking System 
(TABS), a vehicle booking system developed 

by Australia-based 1-Stop Connections. A 
similar booking system was implemented 
at ICTSI’s Victoria International Container 
Terminal at the Port of Melbourne.

Launched in October, 2015, TABS, a web-
based booking appointment system for 
container trucks coming in and going out 
of the port, was adopted to redress the 
pileup of container traffic in the terminals of 
Manila, the Philippines’ capital city, including 
the rationalization of container truck flow in 
congested city roads. 

A private sector initiative, TABS was first 
pitched to the government by ICTSI and 
MICT management, as it assisted Philippine 
government efforts to ease city traffic 
by managing and scheduling the trips of 
container trucks plying the city roads, and 
prevented supply chain backlogs at the 
port. It complements the computerized and 
international-standard operations systems 
already long in place inside the MICT.

Its main objective  is to deliver the following 

benefits to two large groups of stakeholders: 
the port/port user community, and the 
general public.

BENEFITS TO PORT USER COMMUNITY

1. CARGO OWNERS/BUSINESSES
• Continuous flow of land side movement 

of containers, with containers deemed 
urgent being allowed to travel even 
during the regular truck ban.

• Greater transparency and 
predictability regarding the time cargo 
can be expected, with the following 
container-specific data accessible on 
the MICT, for example date and time 
of container discharge from vessel to 
yard; date and time of when container 
is available for TABS booking, and 
when booking was actually made; time 
of truck arrivals and departures at the 
gates.

• Better forward planning for the 

MANILA INTERNATIONAL 
CONTAINER TERMINAL:
IMPLEMENTING THE TERMINAL APPOINTMENT 
BOOKING SYSTEM (TABS)
Jupiter Kalambakal, Public Relations Manager, International Container Terminal Services (ICTSI), Manila, Philippines
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brokers, truckers, benefitting the 
cargo owner in the end.

 2. TRUCKING COMPANIES
• Predictable and expectedly shorter 

queueing times, with every visit made 
through a pre-booked/pre-set TABS 
appointment.

• As a direct consequence of the first 
benefit, trucks spending shorter times 
at the port can increase the trips they 
do per a day and even ply the road 
during truck ban hours.

• Shorter truck dwell times mean faster 
movement of containers, especially 
reefer and other time-sensitive cargo, 
out of the port.

• Lower operating cost for truckers  
hopefully eventually equates to lower 
trucking fees.

• Fleet owners can plan the schedule of 
trips of their trucks and maximize driver 
and fuel resources.

3.  THE PORT — OPERATOR/MANAGER AND 
OWNER/PORT AUTHORITY

• Easier allocation of resources, for 
example cranes and manpower, for 
upcoming shifts, with the advance 
information gathered from the 
bookings made.

• More efficient location planning, with 
the advance schedule of containers 
available.

• Better continuous traffic flow along 
roads in and around the terminals.

• By flattening the artificial peaks 
for truck arrival and spreading the 
slots across the week, a consistent 
manageable flow of trucks is achieved 
versus sudden unpredictable surges.

• Sped-up container traffic, from the 
yard to the trucks, enables the port 
to process more transactions in 
shorter periods; thus, the government 

regulator, the Philippine Ports Authority 
earns more from port operations.

BENEFITS TO THE PUBLIC
• Commuting and Motoring Public — A 

more predictable and better-spread-out 
flow of container trucks to and from the 
port area translates to less congestion, 
at least from the trucking sector, and 
easier traffic flow.

• Consumers — Efficient movement of 
goods along the container transport 
system redounds to enhanced stability 
of supply, including supplies of raw 
materials, semi-finished and finished 
goods for basic commodities and other 
consumer goods.

CONGESTION-FREE, OPTIMAL 
PERFORMANCE AT THE MICT
As of May, yard utilization at the MICT 
remained at 61% or well below the 
70% ideal percentage. During the same 
month, average crane productivity 
hovered at 32 moves per hour. These 
numbers underscore the terminal’s 
strong performance despite the uptick 
in container volume as global trade 
continues to rebound.

Global container traffic has slowly 
recovered. Southeast Asia and North 
America have posted the highest average 
growth at 7% during the final quarter of 
last year. While ICTSI remains optimistic 
that the trend will continue, management 
is confident that the MICT will be able to 
keep up with the pace and accommodate 
the projected increase.

Last year, the MICT achieved a 
milestone with its first year-to-date 
two millionth TEU move, triggering a 
multi-billion peso capacity improvement 
commitment with the PPA that requires 
ICTSI to commission five neo-Panamax 
quay cranes, 12 reach stackers, and build 

two new berths by 2020. The expansion 
and capacity improvement will enable 
the MICT to service bigger ships, which 
is now becoming the trend in global 
container trade.

PEAK SEASON
At the onset of second half of the 
fiscal year, container volume in the 
Philippines is expected to surge, with 
imports starting to arrive ahead of the 
holiday season. Historical data from the 
PPA also show consistent MICT volume 
growth since 2015, with productivity and 
utilization staying proportionally healthy 
all throughout.

Port congestion is a challenge every 
major and busy port in the world has to 
contend with. The congestion problem 
in the Port of Manila in 2014 provided 
ICTSI the opportunity to further improve 
operations at the MICT.

 The issue was resolved by putting in 
place new technologies that would not 
only upgrade the terminal, but would 
make MICT a sustainable business 
factoring in the quality of life of the 
terminal's hinterland communities 
and immediate environs. The company 
engaged all port stakeholders in resolving 
the issue.  

In Shanghai, China, adverse weather 
conditions, shifts in shipping alliances, 
and higher-than-usual volumes have 
impacted operations at Yangshan Port. 

Back in April, the queue outside the 
port reached up to 100 ships as the 
average waiting time at the berth reached 
18.2 hours. Despite the difference in 
the nature of the cause, the recent port 
congestion in Yangshan was comparably 
similar to the Manila port congestion in 
2014.

In 2014, the root cause of the port 
congestion was the truck ban that limited 
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truck movement in the city’s major 
thoroughfares. Containers couldn’t get 
out of the terminal. Unlike the situation in 
Yangshan, the problem could be controlled, 
thus TABS was developed. 

BOOSTING MICT’S HINTERLAND
Under TABS, trucks arrive at the terminal 
according to the booked slot scheduled, 
which the system evenly distributes 
throughout the day. 

This system helped reduce the number 
of trucks on the road without limiting the 
movement of cargo.

The adoption of the online booking 
system, combined with more productive 
city regulations, recent clearing of roads 
surrounding the port, and the opening of 
the service roads of a major thoroughfare, 
Roxas Boulveard, to truck traffic, has 
resulted in improved trade flow in and 
out of the port.

To further ease container movement 
and ensure seamless operations at the 
MICT, ICTSI implemented capacity and 
facility upgrades. 

Terminal utilization improved since 
2015 after the completion of Yard 7, 
which increased the terminal’s capacity 
by 18% from 2.5 million to 2.75 million 
TEU. 

To supplement MICT operations, a dry 
port in Laguna province, south of Manila, 
was opened to support import and export 
activities of locators in economic zones in 
southern Luzon. The dry port, the Laguna 
Gateway Inland Container Terminal, 

serves as an extension of the MICT. In 
Cavite province, also south of Manila, the 
country’s first container barge roll on-roll 
off terminal, the Cavite Gateway Terminal 
(CGT) in the coastal town of General Trias, 
will open in 2018. 

The Cavite terminal will significantly 
reduce trucks on the region’s highways 
through container barges connecting CGT 
and the MICT via the Manila Bay waterway. 

RECOGNITION FOR TABS
In 2016, the Philippine Institute for 
Supply Management and the Society of 

Fellows in Supply Management handed 
ICTSI the Gawad Sinop Corporate Award 
for Excellence in Supply Management 
Practices, primarily because of TABS. 

This year, the Public Relations Society 
of the Philippines, considering TABS as a 
multi-stakeholder engagement program, 
gave ICTSI its highest award, the Grand 
Anvil. TABS was also a Finalist in the Navis 
Inspire Awards in last March. 

This October, MICT is in the running 
for Terminal Operator of the Year in the 
Lloyd’s List Southeast Asia Maritime 
Awards because of TABS. 
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Competition between container terminals 
is becoming fiercer, and because of this 
handling fees have plummeted. Since 
it is becoming more and more difficult 
for terminal operators to maintain even 
mediocre profit rates, they are increasingly 
focused on optimizing resources like berths, 
machines, and the workforce.

Terminal optimization involves the 
following essential elements:
• Minimization of vessel turn-around time
• Berthing of as many vessels as possible
• Minimization of machine idle time and 

travel distance
• Assigning enough gangs to finish vessel 

operations on time 
• Meeting the target productivity rate

There are many optimization theories 
such as vessel planning optimization 
and yard block optimization. These can 
be implemented to optimize terminal 
maintenance in line with the above goals, 
however terminals tend to face unexpected 
issues after implementing certain solutions.

For example, vessel operational 
productivity can be enhanced if containers 
are allocated in blocks near the vessel, but 
this can create a problem, as allocating 
containers in blocks near the vessel 

eventually leads to a time gap between the 
containers already earmarked for loading 
jobs and newly allocated containers. Either 
the loading plan must be adjusted or re-
handling must occur within the blocks. 

Also, an excessive number of jobs may 
be concentrated on one machine, causing 
the yard productivity rate to decrease, 
which also has a negative effect on vessel 
productivity. Bottlenecks in the yard block 
increase Yard Tractor (YT) waiting time, and 
increased waiting time for the YT finally 
leads to low productivity for the STS. 

In another example, reducing the number 
of container re-handlings by dispersing 
container allocation in the yard may cause 
vessel productivity rates to drop due to an 
increase of YT travel distance. Maintenance 
teams will then need to assign more yard 
trucks to reach the target productivity rate. 

Container handover is completed 
differently depending on whether the 
terminal is vertical or horizontal. In a vertical 
terminal, container handover is completed 
in the following order: STS – Shuttle Carrier 
(SC) – Rubber Tyred Gantry (RTG)/Rail 
Mounted Gantry (RMG) while in a horizontal 
terminal, the operation is completed in the 
following order: STS – YT – RTG/RMG. 

Even though berths, machines, and 
workforce may be taken as separate entities, 
inside a terminal with a limited amount 
of time to complete the operations, they 
become correlated. 

The tasks that occur on the terminal are 
thus related. If optimization is implemented 
without changing the overall operation 
paradigm, the productivity may decline and 
cost may rise, becoming an “optimization 
dilemma”. 

All in all, if only a portion of the terminal 
uses a particular optimization tool and 
theories, terminal optimization cannot be 
achieved. The whole terminal needs to be 
optimized. Total optimization must consider 
container inventory, container location, 
estimated working hours, current machine 
location and workload, long-term berth 
schedule and gang plan information. 

Such an integrated terminal optimization 
can be accomplished through a Terminal 
Operating System (TOS).

CATEGORY LOADING 
How the TOS is used to optimize terminals 
must change from loading plan-centered 
to management-centered. The most time-
consuming stage of a particular ship call for 

OPTIMIZATION DILEMMAS
IN MEGASHIP HANDLING 

Lucy Lee, Product Strategist, Ports & Marine, Cyberlogitec, Seoul, South Korea
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terminal operators is making a loading plan. 
A terminal’s cargo closing time and container 
loading list received through EDI, MOVINS 
(stowage instruction plan), and its allocated 
container list are used to create the loading 
plan. 

Due to the recent trends in the shipping 
industry of increasing vessel size, loading 
plans are often changed when mega-sized 
vessels berth in the terminal.

In order to solve the loading plan problem 
for mega-ships, it is pivotal to assess the 
problem from a management point of view. 
This means not changing the actual loading 
plan, but having the operating system to find 
the right container in real time. 

A question arises then : Why does the quay 
crane job list have to be planned beforehand 
if the loading container list is finalized, and 
the stowage instruction requested by the 
shipping line is secured through MOVINS?

Even though terminal operating systems 
are becoming more complicated due to 
the overall operations being loading-plan 
centered, unfortunately overall terminal 
productivity drops due to complexity. The 
advanced and automated planning tools of 

TOS can decide which candidate group of 
containers to load.  

Accordingly, the actual STS working 
sequence should be determined in real time, 
at the time of ordering a job by the system. 
It is essential to change the operating 
system’s paradigm from planning to real-
time assignment and decide the machines’ 
jobs and container loading order at the time 
of the actual loading operation.

SHORT TERM SIMULATION
The TOS must be able to accurately forecast 
if the existing operational policy is to be 
deemed suitable. Forecasting must be
undertaken to plan the gang assignment, 
especially to decide the number of machines 
to assign and the timing. Then the first 24 
hours of operation must be simulated before 
the terminal is operated according to the 
new set of policies.

In order to run this kind of simulation, a 
TOS must have the following features:
• Machine emulator reproducing 

movements of actual machines with their 
locations and sensor information 

• Interface system with third party devices 

installed on the gate such as Optical 
Character Recognition (OCR), damage 
camera, and RFID, to name a few

• Advanced planning system creating a 
discharge and loading plan based on the 
category loading and user-defined rules

• Advanced yard system able to assign yard 
location based on container attributes 
and job status

• Dual cycling logic minimizing un-laden 
traveling time for YT

• Equipment control system to control all 
machines and equipment in the terminal

• Dashboard providing Key Performance 
Indicators such as Yard capacity, external 
truck turn time, yard travelling distance, 
RTG/RMG productivity, and berth 
productivity 

To enhance user-friendliness, the 
operating system must be able to produce 
good terminal performance continuously, 
regardless of the system settings or user’s 
familiarity with the system. 

The terminal operation environment 
is changing dramatically. However, the 
operating system is still being centered on 
an obsolete loading-plan-based structure. 
The “optimization dilemma” can be solved 
by enhancing or changing the operating 
system. True optimization is possible when 
a user is able to see short-term simulation 
results based on the immediate situation.
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Yilport’s journey started in 2004, when 
Chairman Robert Yuksel Yildirim envisioned 
bringing world-class terminal service to his 
hometown in Turkey. 

The success story began at Yilport Gebze, 
and expanded to deliver a high standard 
of terminal operation worldwide. Yilport 
Holding Inc. was established in August, 
2011 as a subsidiary of the Yildirim Group, 
become the first private terminal operator 
in Turkey. 

Today, Yilport Holding operates 20 marine 
ports and terminals globally: five in Turkey, 
seven in Portugal, two in Spain, two in 
Sweden, one in Peru, one in Malta, one in 
Norway, and one in Ecuador. In addition, 
Yilport operates six dry terminals: five in 
Turkey and one in Sweden.

Yilport Holding’s port interests are 
well-diversified, bringing a new vision to 
investing in and operating ports worldwide. 
The company has successfully managed 
this rapid expansion by establishing an 
international team backed by centralized 
support systems and an intense focus on 
training.

Yilport’s domestic strength as a 
multipurpose port operator is the foundation 
for its global expansion plans. The company’s 
service range includes container, bulk, 
liquid, general and project cargo handling 
and Ro-Ro terminal services. Yilport has 
expanded its services to include trucking, 
railway transportation, mineral storage and 
loading, warehousing, container feeder 
vessel services, freight forwarding and more. 
Yilport Holding’s ports and terminals not 
only handle containers but also offer bulk 
cargo, general cargo, project cargo, liquid 
cargo and Ro-Ro services.

GLC CENTER
Yilport Holding has grown to operate 20 
marine ports and terminals globally in the 
span of 11 years. Due to this rapid growth 
and Yilport Holding's mission of being 
ranked among top 10 global terminal 
operators by 2025, the company has 
harnessed new innovations such as the 
Global Logistics Center (GLC), transforming 
the company into the only private port 
operator to provide centralized services to 

its international terminals from one center.
The Global Logistics Center (GLC) was 

established in 2015, it is currently planning 
and managing three container terminals, one 
bulk terminal, and one intermodal terminal 
in Gebze, Gemlik, Oslo, and Stockholm. 
Yilport Gävle Container and Bulk Terminal, 
YPH LATAM and Iberian Terminals are also in 
line for deployment in the near future.

The overall aim is to centralize terminal 
planning, TOS deployment, customer 
services and data control and reporting for 
successful management of vessel, berth, 
yard, equipment and gate operations.

GOALS AND OBJECTIVES
Yilport Holding’s mission statement is 
“privilege becomes standard”. This can be 
seen in GLC’s work because its main goal is 
to provide productive and efficient services 
for all Yilport Terminals by centralizing skill, 
knowledge and communication into one 
center, and thus generating best practices 
for customer service around the globe.

Since its inception in 2015, the GLC has 
trained and brought together many skilled 

YILPORT TERMINALS:
GLOBAL LOGISTICS CENTER INTEGRATES 
BUSINESS
Mark Wootton, Chief Information Officer and  
Cem Goktas Director of Global Logistics Center, Yilport Holding, Turkey
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planners, yard controllers, data reporters, 
TOS experts andothers to provide expertise 
to ensure smooth terminal operations 
continuously.

In addition to its highly skilled workforce, 
GLC is also equipped with state-of-the-
art technologies that are unmatched in 
the industry. For example, GLC planners 
use Motorola Digital Mobile Radios to 
communicate with the terminals in less than 
one second and manage daily operations 
around the globe over IP radio protocol. 
The radios are also used to report technical 
support requests to the help desk in Turkey, 
which operates as though the requests were 
being made by the same terminal. This is the 
only global deployment of a Digital Mobile 
Radio System in the world.

There is no limitation on the GLC when 
it comes to visual communications either, 
since the terminals are equipped with high 
resolution CCTV systems. Fixed and dome 
cameras act as “the eye in the sky” for 
the GLC team to monitor operations and 
supervise operational staff and equipment 
in real time.

GLC’s success and continuous 
improvement is only possible due to the 
TOS used at its terminals. Navis became 
the standard terminal operation system 
for Yilport Terminals in 2009. The system 
provides a platform for GLC to effectively 
manage all of the operations at Yilport 
Holding terminals.

PROJECT PLANNING, DEVELOPMENT AND 
EXECUTION
Yilport Holding, with its strong in-house TOS 
and IT teams, is its own solution provider 
for all terminals and customers. This team, 
coupled with the GLC, has been managing 
all Navis implementation and updates or 
upgrades since the very beginning without 
the support of anythird parties.

The GLC also co-ordinates Navis 
deployment strategy for all current and 
future Yilport terminals according to a 
structured deployment methodology, 
which has been proven by many successful 
deployments carried out to-date.

The project starts with a detailed 
analysis phase and concludes with the 
successful deployment or go-live of the 
system and transfer of the planning and 
operational control to the GLC team. The 
deployment of a new system at a terminal 
generates significant, consistent amounts 
of operational data and standard processes, 
which the GLC then synthesizes and manages 
to create greater operational efficiencies 
and transparency. These improvements can 
be seen in the KPIs listed below:
• Gross Moves Per Hour Per Crane has 

improved up to 47%.
• Rollovers (vessel) has decreased 96%, 

due to the increase in data quality.

• Also Rollovers (port of discharge) ratio 
decreased 84.%, due to the increase in 
data quality.

• While yard utilization improved 94.%, 
the berth utilization decreased 9%

• Dual cycle (rate of moves done as dual 
cycling) increased 19%.

• External truck turn time decreased up to 
44%.

• Container move rate decreased up to 
24%.

Quantitative improvements can only be 
seen with the KPIs, however, there are also 
qualitative effects that improve other areas 
in the terminal operations such as standard 
reporting, standard operational processes 
and HSE procedures which help to manage 
vessel, yard and terminal activities.

CHALLENGE TO BENEFIT
Integrating new terminals to GLC 
management is not only a technical 
challenge, but also one that presents 
many other challenges such as: cultural 
differences, resistance to change, language 
barriers, responsibility transfers from local 
operations to GLC and adaptation to new 
TOS.

In this sense, the deployment team has 
gained lots of experience from past projects 
in which there were many factors that 
affected their tasks and objectives that were 
out of their control. For example, being a 
Turkish company and having to integrate 

terminals in European countries during the 
Christmas holidays poses challenges, there 
are limited resources, late equipment and 
system delivery. Also, even with the detailed 
analysis and planning, there are always 
communication difficulties during the 
execution phase between local operations 
and GLC team. There is a need to speak 
a common language with confidence 
and therefore create synergy between 
both parties. Finally, adaptation to a new 
system can take time for local operations 
to understand the chain effects of their 
actions. For instance, operators do not 
necessarily think it is important to follow 
basic system requirements such as marking 
a “job done” to close a transaction, but it 
carries consequences for other functions. 
Each deployment presents a new set of 
lessons for the GLC team to implement in 
the future projects. The GLC's structure 
consists of three core areas which are 
operational control, terminal monitoring 
and central functions.

Despite all of these challenges, the 
outcome of each project has greatly 
benefited both GLC and the terminals 
that it has worked with. These projects 
have resulted in optimized efficiency, 
high productivity, central management, 
standardization, optimum utilization with 
equipment control, data management, 
training and education, cost efficiency for 
Yilport Holding terminals. 

ABOUT THE AUTHOR

Mark Wootton joined the YILPORT Holding 
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ABOUT THE ORGANISATION

Yilport Holding was established in August 
2011 as a subsidiary of Yildirim Group, 
and become the first terminal operator 
holding in Turkey. Its port interests are 
well-diversified, bringing a new vision 
to investing in and operating ports 
worldwide. The company has successfully 
managed expansions by establishing an 
international team backed by centralized 
support systems and an intense focus 
on training. Yilport’s domestic strength 
as a multipurpose port operator is the 
foundation of global expansion plans. The 
company’s versatile service range includes 
container, bulk, liquid, general and project 
cargo handling, and Ro-Ro terminal services. 
Yilport has also expanded its services to 
include trucking, railway transportation, 
mineral storage and loading, warehousing, 
container feeder vessel services, freight 
forwarding and more.

ENQUIRIES

Phone: +90 262 679 7600
E-mail: info@yilport.com.tr
Website: http://www.yilport.com
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ENVIRONMENT AND 
SUSTAINABILITY

“High participation rates also demonstrate the shipping 
industry’s commitment to proactively explore sustainable 
options to minimize the environmental impact of shipping 
on endangered whales.”

Orla Robinson, Program Manager, Vancouver Fraser Port Authority, ECHO program, Canada, page 62



As part of its objective to better understand 
and manage the impact of shipping 
activities on at-risk whales throughout 
the southern coast of British Columbia, 
the Vancouver Fraser Port Authority’s 
initiative, the Enhancing Cetacean 
Habitat and Observation (ECHO) Program 
launched a trial in which ship operators 
voluntarily reduced vessel speed. 
This allowed researchers to study the 
relationship between commercial vessel 
speed, underwater noise, and its effect on 
the southern resident killer whale.

AT-RISK WHALES IN OUR REGION
Located in a naturally beautiful setting 
on Canada’s southwest coast, the Port 
of Vancouver is Canada’s largest port, 
providing more than 170 economies 
around the world with trade links, making 
it a gateway port for domestic and 
international trade and a major force in 
the Canadian economy. 

The Vancouver Fraser Port Authority 
is responsible for the stewardship of 
the federal port lands and waters in and 
around Vancouver in British Columbia. It is 
federally mandated to facilitate Canada’s 
trade objectives, all while protecting the 
environment and local communities. 

Many commercial vessels  calling at the 
Port of Vancouver and operating within 
the southern coast of the province of 
British Columbia transit critical habitat 
for an endangered community of whales, 
called the southern resident killer whales, 
as well as areas known to be of importance 
to other at-risk whales such as humpback, 
fin, blue and sei whales. 

The southern resident killer whale 
population has great cultural significance 
to local indigenous groups and is highly 
valued by the general public in this region. 
Prior to the era of live aquarium capture 
between the 1965 and 1975, there were 
an estimated 140-200 killer whales. 

As of February, 2017, Fisheries and 
Oceans Canada indicated that the 
population includes just 78 whales, 
and the species has shown little sign of 
recovery over the last few decades. As 
such, Canadian and US federal regulators 
have listed the species as endangered, and 
have designated most of the local coastal 
waterways as critical habitat, protecting 
places for killer whales to feed, socialize 
and rest. 

In an effort to support species recovery, 
Fisheries and Oceans Canada promulgated a 
piece of legislation called the Species At Risk 
Act (SARA) and published Recovery Strategies 
and Action Plans for a number of at-risk 
whale species in the region, including for the 
southern resident killer whale. They outline 
key threats to whales in this region, which 
include acoustic disturbance like underwater 
noise, physical disturbance like collisions 
between whales and ships, environmental 
contaminants, and low availability of prey. 

VANCOUVER FRASER 
PORT AUTHORITY: 
ASKING VESSELS TO SLOW DOWN FOR WHALES
Orla Robinson, Program Manager,  Vancouver Fraser Port Authority, ECHO program, Canada

Credit: Vancouver Fraser Port Authority

WWW.PORTTECHNOLOGY.ORG62   EDITION 75: AUTUMN 2017 

ENVIRONMENT AND SUSTAINABILITYENVIRONMENT AND SUSTAINABILITY

ENVIRONMENT AND SUSTAINABILITY
IN PARTNERSHIP WITH  

ENVIRONMENT AND SUSTAINABILITY
IN PARTNERSHIP WITH  



Underwater noise from vessels is identified 
as a key threat to some of these at-risk whale 
species as it can interfere with their ability 
to communicate, locate food, rest and avoid 
danger. 

With predicted growth in commercial 
vessel activity, it is critical port operations are 
conducted in a responsible and sustainable 
manner that safeguards and promotes the 
protection of the environment. 

In an effort to better understand the 
cumulative impacts of shipping activities on 
whales throughout the southern coast of 
British Columbia, the   ECHO Program was 
developed. 

ECHO PROGRAM AND PROJECTS
The long-term goal of the ECHO Program, 
which also runs scientific and educational 
initiatives, is to develop voluntary mitigation 
measures that will lead to a quantifiable 
reduction in threats to whales from shipping 
activities. 

The program is a collaborative research 
and management initiative in which the 
Vancouver Fraser Port Authority is gathering 
the input and advice of government agencies, 
First Nations individuals, marine industry 
users, environmental and conservation 
organizations and scientific experts. The 
guidance they provide greatly assists the 
program management team in deciding 
which scientific studies, educational initiatives 
and other projects should be advanced to 
best meet program objectives. Projects and 
initiatives focus on threat categories defined 
by Fisheries and Oceans Canada, and are 

aligned with the government’s recovery 
strategies and action plans. 

To adequately address the cumulative 
threats posed by commercial vessel activities, 
a larger, regional scale collaborative approach 
is required. Although the geographic scope 
of the port authority’s jurisdiction is limited,  
the ECHO Program and its partners are 
advancing research projects on a regional 
scale, extending to the waters off the western 
coast of Vancouver Island beyond the Port of 
Vancouver.

NOISE IMPACTS WHALES 
Underwater noise is a priority study area of 
the ECHO Program and acoustic technical 
experts have been engaged including marine 
mammal researchers, naval architects and 
acoustic specialists to help develop a work 
plan for the ECHO Program to address 
underwater noise. 

Although each vessel has its own unique 
noise signature, frequency range and 
intensity, which will vary with vessel speed, 
previous studies indicate that a one knot 
reduction in vessel speed typically results in a 
one decibel reduction in underwater radiated 
noise levels. 

Because sound levels are reported on a 
logarithmic scale, a three-decibel reduction 
can result in a 50% decrease in sound intensity 
and a six-decibel reduction can result in a 75% 
decrease in sound intensity. 

VESSEL SLOWDOWN TRIAL 
To study the relationship between slower 
vessel speed and vessel noise and the 

resultant effect on killer whales, the ECHO 
Program undertook a first-of-its-kind, 
voluntary trial between August 7 and 
October 6, 2017. 

Approximately 900 deep sea vessels 
were expected to transit Haro Strait 
during the study period. 

During the study period, all piloted 
commercial vessels transiting a specified 
area were requested to reduce their 
speed through the water to 11 knots, 
where it was feasible and safe to do so. 

The location, Haro Strait, is an 
important summer feeding area for the 
endangered southern resident killer 
whale population. 

The collaborative research project 
was coordinated in consultation with a 
committee that includes representatives 
from BC Coast Pilots, BC Ferries, the 
Chamber of Shipping, Cruise Line 
International Association North West and 
Canada, Hapag-Lloyd, Holland America, 
the Shipping Federation of Canada, the 
Pacific Pilotage Authority, Washington 
State Ferries and Transport Canada.

Hydrophones installed in the shipping 
lanes in Haro Strait monitored vessel 
underwater noise signatures, and 
automated vessel tracking was used 
to monitor vessel speed. A near-shore 
hydrophone continually recorded total 
ambient noise, as well as the presence of 
whales. 

Computer models have been used to 
estimate underwater noise levels in the 
region under various traffic scenarios, 

Credit: Joan Lopez, of ECHO SRKW in Strait of Georgia
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and the resultant predicted impact on 
killer whale foraging behaviour. Because 
southern resident killer whales echolocate 
to fi nd their prey, mainly Chinook salmon, 
underwater noise can impact their ability 
to feed on the diminished salmon stocks. 

The acoustic data collected during the 
slowdown trial will not only provide a 
real measure of vessel-source level and 
ambient noise changes, but will also 
help calibrate underwater noise models 
and strengthen the understanding of 
the vessel speed-sound relationship. 
The changes in ambient noise measured 
during the vessel slowdown will also be 
used to remodel predicted killer whale 
foraging behavioral responses. 

Now that the trial is complete, a 
full analysis of the effectiveness of 
slowing vessels down to reduce acoustic 
disturbance will be conducted by expert  
consultants. In consultation with the 
program’s advisors and partners, industry 
impacts will also be evaluated and all of 
these analyses will be used to determine 
next steps.

INDUSTRY PARTICIPATION 
As participation in the trial was voluntary, 
vessels were not required to comply 
with the slowdown. However, high 
vessel participation rates were needed 
to enhance the strength and value of 
the information collected, and in turn 
support rigorous analysis and sound, 
scientific conclusions on the effectiveness 
of the trial. 

High participation rates also demonstrate 
the shipping industry’s commitment to 
proactively explore sustainable options 
to minimize the environmental impact of 
shipping on endangered whales.

Fortunately, industry stakeholders have 
been extremely supportive of the trial, 
with 100% of the members of the shipping 
associations, Chamber of Shipping and 
Shipping Federation of Canada, having 
confirmed their intent to participate 
where feasible and safe to do so. 

These associations represent container, 
bulker, car carriers and tanker vessels. 
Many cruise lines that call on the Port of 
Vancouver also confirmed their intention 
to participate. 

The 56 organizations that confirmed 
their intent to participate in the slowdown 
represent a very significant proportion of 
large vessel movements through Haro 
Strait and have demonstrated great 
industry leadership. 

As importers and exporters around the 
world are dependent upon shipping,  it is 
recognized that vessel noise will never be 
completely eliminated. 

However, initiatives like the ECHO 
Program and the vessel slowdown trial 
showcase how proactive engagement 
with relevant interests can lead to 
successful planning and implementation 
of research initiatives and ultimately how 
this level of collaborative engagement is 
integral to finding meaningful, evidence 
based solutions to complex, cumulative 
environmental management issues.

ABOUT THE AUTHOR
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ABOUT THE ORGANISATION

Located on the southwest coast of Briti sh 
Columbia in Canada, the Port of Vancouver 
extends from Roberts Bank and the Fraser 
River up to and including Burrard Inlet. The 
port is Canada’s largest, supporti ng trade 
with more than 170 economies around 
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ENQUIRIES

100 The Pointe, 999 Canada Place 
Vancouver, Briti sh Columbia
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Tel: 604.665.9000
Website: www.portvancouver.com

Credit: Vancouver Fraser Port Authority
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Port Everglades, Florida’s top container port 
and one of the three busiest cruise ports in 
the world, readily accepted a challenging 
opportunity with the US Environmental 
Protection Agency’s Office of Transportation 
and Air Quality (EPA) to partner and coordinate 
research and modeling for covering port-
related operations, technologies, and growth 
scenarios. Port Everglades is the first port in 
the United States to partner with the EPA in 
this way.  Other seaports called it a bold and 
brave partnership.  We called it the right thing 
to do. 

Port Everglades’ leadership agreed to work 
together with the EPA to teach them about 
port operations and to allow them to use 
Port Everglades as a training ground.  This 
way, they could evaluate various effective 
technology and operational clean air strategy 
scenarios for seaports in a real port versus 
a virtual port. By collaborating to research 
and model port operation and technology 
scenarios in terms of air quality outcomes and 
solutions, EPA can now cite practical seaport 
centric examples in discussions with other 

ports, related agencies, and stakeholders 
about lessons learned.  

Since participating in the program, the 
EPA has used the Port Everglades model in 
their presentations for reaching out to other 
seaports across the United States.

A WAY TO MEASURE AIR EMISSIONS
However, Port Everglades did not previously 
have a baseline year air emissions inventory 
in part because Broward County currently 
meets EPA’s environmental standards for 
air quality. Port Everglades decided to 
create a benchmark or baseline by which 
to measure future changes in emissions to 
take necessary actions to maintain air quality 
standards.

As part of our commitment to the EPA 
partnership and to our community, Starcrest 
Consulting Group, LLC, was hired to collect 
the data required for the inventory. We 
asked our customers to voluntarily submit 
vehicle and vessel movements and facilities 
and operational information to Starcrest 
with the understanding that it would be 

kept confidential vis-à-vis their individual 
companies. 

As one of two main considerations, we 
made sure our customers understood that 
the inventory would not result in a policy 
document or policy recommendations. We 
also ensured that when we were asked 
by our customers what was in it for them, 
we could explain that some regulatory 
agencies currently estimate emissions for 
certain ports using a method that is more 
of a screening technique using surrogate 
data and may not reflect actual conditions. 
Estimating port-related emissions without 
significant local data can overstate port 
emissions.

Once this was explained, 95% of Port 
Everglades’ customers chose to participate. 

After one full year of data collection 
and collaboration with a technical working 
group comprised of local environmental 
professionals, the Port Everglades 2015 
Baseline Air Emissions Inventory was 
completed and released to the public in 
December, 2016.

PORT EVERGLADES
A FRAMEWORK FOR COOPERATION 
WITH THE EPA
Erik Neugaard, Environmental Program Manager, and  
Peg Buchan, Assistant Port Director, Port Everglades, Florida, US
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POLLUTANTS ASSESSED
The study presents a detailed overview 
of port-related emissions on the major 
mobile source categories associated with 
marine activities which are ocean-going 
vessels, harbor vessels, cargo handling 
equipment, on-road heavy-duty and light-
duty vehicles, and rail operations.  It also 
includes greenhouse gas emissions from 
electrical power consumption for buildings 
and lighting.  The geographical domain for 
the landside source categories is within 
the Port jurisdictional boundary and its 
associated terminals.  The marine-side 
geographical domain includes the port 
jurisdiction and extends three nautical 
miles beyond the entrance channel. 

The inventory estimated certain Clean 
Air Act-established criteria pollutants and 
precursors (nitrogen oxides, sulfur dioxide, 
volatile organic compounds, particulate 
matter, and carbon monoxide); greenhouse 
gases (carbon dioxide, methane and nitrous 
oxide); and diesel particulate matter.  All of 
the baseline data relate to the 2015 calendar 
year. Subsequent studies will be conducted 
every few years and the baseline data will 
serve as a benchmark for how well Port 
Everglades maintains its air quality without 
compromising growth initiatives. 

ESTIMATING EQUIPMENT EMISSIONS
Data gathered included detailed information 
on cargo handling equipment, such as 
the type, engine model year, fuel type, 
horsepower and hours of operation. Similar 
data was collected about harbor craft vessels, 
as well as the mooring and hoteling of cruise 
vessels. Truck gate moves and moves within 
the terminal were also calculated. The energy 
consumption for stationary generators, air-
conditioning systems and all electricity use 
were also factored into the comprehensive 
report. EPA did not receive confidential 
business information or terminal-specific 
information.  The Port also permitted the EPA 
to discuss the data with Starcrest to obtain 
a deeper understanding of the collection 
methodologies and emission calculations 
used. Allowing them to use actual factual 
data instead of surrogate data refines and 
substantiates their ability to make solid 
recommendations and lessons learned. 

The port has immediately benefited from 
the study by quantifying our air emission 
source data. For instance, out of the 485 
pieces of inventoried non-road equipment, 
for examlpe forklifts, yard tractors, cranes, 
and loaders, 87% were diesel, 10% were 
electric, 2% ran on propane and 1% used 
gasoline. Electric equipment was included in 
the count to note its presence within port 
boundaries. When we make investments in 
new equipment now, or use electric power 
rather than diesel for our generators, we 
will record our positive impact on our air 

quality. The same will be true in terms of any 
reduction in idling of port-related vehicles and 
equipment.

• The partnership initiative has sharpened 
our focus. We can see that a long-term 
clean-air strategy that incorporates real 
data, scientific projections, management 
solutions, and governmental outreach 
support or action is essential to maintain 
high air quality in and around the port. 

This is especially important as our seaport 
continues to expand and we help our 
customers enhance their operations. Both 
the EPA partnership and the Air Emission 
study will help us to prepare climate 
adaptation strategies and incorporate 
methods to reduce greenhouse gas 
emissions inventories into our 20-Year 
Master/Vision Plans.

• As a result of the study, all of our 
customers have been advised of purchasing 
decisions and operational changes that can 
be made to further reduce emissions.

• We are working together on these 
initiatives, which include applying for grants 
and seeking investments to match port 
funding.

• We also anticipate completing a 2020 
air emissions inventory that will give us a 
new scorecard that will tell where we’ve 
improved.

EPA PORTS INITIATIVE
The voluntary partnership between Port 
Everglades and EPA is also part of EPA’s 

broader Ports Initiative. In fact, the EPA is 
conducting a separate emissions assessment 
for areas outside the port’s jurisdictional 
boundaries, such as the highways and rail 
lines used by the port’s customers. The goal 
is to identify where emission reductions 
would provide the best public health and 
environmental benefits.  Port Everglades takes 
environmental stewardship seriously. Good 
air quality where we live and work improves 
overall quality of life. Air pollution is caused 
in part by mobile sources such as ships, rail, 
trucks and off-road equipment, as well as 
stationary sources like buildings and power 
plants. These different sources can produce 
health-related problems. It is important to 
continuously seek ways to reduce emissions, 
and we will use the air emissions inventory 
baseline to measure our efforts.

As custodians of one of the most diverse 
ecosystems in the country, Port Everglades 
remains steadfast in its dedication to careful, 
ecologically sound growth. Broward County’s 
leaders recognize that maintaining a careful 
balance between commerce and the 
environment is essential for the region’s well-
being.

Our commitment is to ensure the 
long-term interest of both the maritime 
community and the fragile environment 
within and around the Port by adhering 
to stringent governmental regulations, 
employing best management practices, 
careful study, and advancing progressive 
remedial and protective measures.
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Everglades is the gateway for international 
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Enterprise Fund of Broward County, Florida 
government with operating revenues 
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ENQUIRIES
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Website: www.epa.gov/ports-initiative

EDITION 75: AUTUMN 2017    67 

ENVIRONMENT AND SUSTAINABILITYENVIRONMENT AND SUSTAINABILITY

ENVIRONMENT AND SUSTAINABILITY
IN PARTNERSHIP WITH  

ENVIRONMENT AND SUSTAINABILITY
IN PARTNERSHIP WITH  



The latest Clean Air Acti on Plan (CAAP) 
from the Ports of Los Angeles and Long 
Beach (POLA/LB) has set a goal of zero 
emissions for cargo handling equipment 
by 2030. This has spurred a number of 
responses claiming that this goal will 
require enormous investment costs and 
will be onerous to achieve.

According to the 2015 POLA Inventory of 
Air Emissions, 53% of emissions at POLA/
LB come from yard tractors. If these can be 
eff ecti vely converted to electric tractors, the 
majority of the current emissions at the Ports 
can be removed. This arti cle looks in detail 
at the expected costs and benefi ts of such a 
conversion. 

This analysis will consider a hypotheti cal 
terminal with 10 quay cranes that is operati ng 
at a volume of one million moves per year. 
Because electric tractors are sti ll a new 
technology, with few if any widespread 
marine terminal installati ons at ti me of 
writi ng, there is a good deal of uncertainty 
about the inputs. In this analysis both 
“opti misti c” and “pessimisti c” approaches are 
considered. Hopefully this will assist with port 
looking to determine the most likely near-
term situati on.

The fi rst cost to consider is the cost of 
the tractors themselves. In our hypotheti cal 
example, a terminal with a 10 quay cranes will 
require 100 electric tractors to have seven or 
eight per quay crane in good working order at 
all ti mes. The pessimisti c approach says we’ll 
need a few extra electric tractors, 110 total 
instead of 100, to ensure that an adequate 
number are charged to serve peak periods of 
stevedoring demand. The opti misti c approach 
says that with big batt eries and fast charging 
during breaks, a one-for-one replacement 
of diesel tractors with electric tractors will 
adequately serve the quay cranes. 

COUNTING COSTS
A typical diesel tractor costs about 
US$125,000. The costs of electric tractors 
are diffi  cult to ascertain, but some early 
installati ons have run at perhaps $300,000 
per tractor. These early sales are from 
companies that are manufacturing very 
small numbers of tractors, eff ecti vely 
creati ng each one separately rather than 
using assembly line producti on. It seems 
highly likely that the combinati on of more 
competi ti on from manufacturers, and 
scale economies for both the tractors 

themselves and the batt eries that make 
up a large fracti on of the tractor cost will 
drive down costs signifi cantly in the years 
to come. 

In the sphere of electric motor vehicles, the 
price of an electric Tesla Model 3 is eff ecti vely 
equal to a gas-powered Toyota Camry for 
example, so why should an electric tractor 
cost more than a diesel tractor, in the long 
run? In our hypotheti cal example, we will 
assume a purchase price of $175,000 per 
tractor for the opti misti c case, which sti ll 
represents a $50,000 premium per electric 
tractor versus diesel tractor.

Electric tractors should result in lower 
maintenance costs, to be considered shortly, 
and also longer life spans. Our pessimisti c 
usage case, with the fl eet of over 110 electric 
tractors, assumes an eight-year life span for 
both diesel and electric tractors whereas 
our opti misti c case, with the fl eet of electric 
100 tractors, assumes ten years for electric 
tractors.

Electric tractors will need plugs of course. 
This analysis assumes that one plug can serve 
two tractors as they will only need to be 
plugged in perhaps 20% of the ti me to ensure 
adequate charge when using a fast charge 

ELECTRIC YARD TRACTORS
WEIGHING THE COSTS AND BENEFITS
Mark Sisson, Senior Port Planner, AECOM, Oakland, California
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system. So our terminal will need to install 
50-55 plugs at about $2,000 each. The total 
cost for all of the plugs combined is less than 
a single tractor, so the plug-in hardware is not 
a significant conversion cost.

Will our terminal have the trunk line 
capacity to support the additional load from 
electric tractor charging? Given that our 
terminal will already serve a few hundred 
reefers, shore power for ships on three 
berths, 10 electric quay cranes, lighting for 
perhaps 200 acres, and several buildings, 
the incremental power for tractor charging 
is likely to be 10% or less of the current 
electric demand. It is very likely that the trunk 
capacity will be adequate and our optimistic 
case assumes this is true. Our pessimistic case 
adds a $1 million of trunk capacity upgrade 
for the rare case where a terminal of this size 
is very close to its operating limit.

MAINTENANCE SAVINGS
To calculate operating cost savings, we have 
assumed 3,500 annual operating hours 
per tractor. This is fairly light by global 
standards but appropriate for Southern 
California because the labor agreements 
motivate the terminal operators not to 
exceed 16 working hours per day.

Even the most ardent electric vehicle 
pessimist will concede that they offer 
substantial maintenance savings versus diesel 
machines. They have a mechanically simpler 
transmission and fewer moving parts overall. 
There is much less brake wear due to use of 
motor for regenerative breaking. There are no 
special inputs or tuning to ensure Tier 4 diesel 
requirements are met. 

In POLA/LB, all maintenance is done by 
ILWU mechanics, so for this example we 
have assumed $12 of maintenance cost per 
operating hour for diesel tractors. Electric 
tractors range from 50% to 67% of this 
cost in optimistic or pessimistic scenarios, 
respectively. It is worth noting that some 
manufacturers are claiming maintenance 
savings well in excess of our optimistic 
scenario of 50%. 

FUEL SAVINGS
Assuming a diesel burn rate of 2.5 gallons 
per operating hour, and a cost of $3 per 
gallon, a diesel tractor will incur an energy 
cost of $7.50 per operating hour.  Electric 
tractors will likely range between 33% to 
50% of this depending on electric prices 
and options to charge off-peak if terminals 
have time of day dependent pricing 
schemes. As with maintenance, some 
manufactures claim savings of more than 
67% in terms of energy cost.

For our calculations we have assumed all 
capital investments can be financed at the life 
of the asset which is 8-10 years per vehicle 
and 20 years for electric infrastructure, at a 
rate of 5% cost of money. This allows all costs 

to be expressed in terms of dollars per move 
for our example terminal which is doing a 
million moves per year. For example, a $1.1 
million infrastructure upgrade will only cost 
$90k per year when financed over 20 years. 
This works out to $0.09 per move.

Overall costs are shown in the chart, see 
Figure 1. The status quo using diesel tractors 
costs just under $9 per container moved. In 
a pessimistic case for electric tractors, a bit 
more than $3 per move of additional capital 
expenditure is required, which bumps the 
overall cost to about $9.30 per move even 
with operating expense savings. In the 
optimistic case, $0.30 per move of additional 
capital expenditure unlocks an operating 
expense savings of nearly $4 per move for an 
overall savings of $3.50 per move.

The current incentivising programme for 
trucking operators that encourages them 
to use off-peak shifts, PierPass. PierPass 
uses a day use surcharge, known as a Traffic 
Mitigation Fee, of about $140 per 40 foot 
container for day shift gate moves at POLA/
LB, which is much greater and begins to 
put the cost of electric tractor operation 
into perspective. Even in the pessimistic 
case, the investments required for tractor 
electrification are trivial in the context of 
overall port operations for terminals in 
Southern California.

It is worth remembering that there are 
many factors may drive down costs of electric 
tractors even beyond the optimistic case 
presented here, including but not limited 
to, significant subsidies in many locations 
port authorities may cover costs for cutting 
emissions, tractor cost should decline over 
time as batteries get cheaper, and new 
electric tractor manufacturers arise. Also, 
many parts of the world have higher fuel 
prices and/or higher annual tractor use hours 
than used in this example analysis, which will 
increase operational expenditure savings per 
tractor purchased.

DISTRUPTIVE
The dawn of the electric terminal tractor 
age appears to be upon us. There are 
multiple vendors selling these machines 
today and even more plan to enter either 
the terminal tractor or over-the-road truck 
market soon, including global automobile 
manufacturing heavyweights like Toyota 
and Tesla. Electric tractors are a disruptive 
technology. Who would want to work at, 
or live next to, a terminal using tractors 
that emit toxic gasses if equipment is 
available that can do the same work with 
zero emissions? Electric tractors seem to 
be on the same trajectory as OCR and LED 
lighting, and will likely be the standard for 
new equipment within just a few years. 
Well before 2030, the marketplace will very 
likely have made diesel tractors as obsolete 
as a Walkman or a VCR.
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Figure 1: Overall Cost Summary
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Ports from all over the world came 
together in Rotterdam, the Netherlands 
in July, 2008 for the C40 World Ports 
Climate Conference, under the slogan of 
“world ports for a better climate”.  This 
port environment conference, the first 
of its kind, was organized at the initiative 
of three bodies, the City of Rotterdam, 
the Port of Rotterdam and a network of 
cities committed to addressing climate 
change called the C40 Large Cities Climate 
Leadership Group.

In an effort to jointly reduce the threat 
of global climate change, the 55 ports 
unanimously adopted the C40 World 
Ports Climate Declaration, in which they 
recognized they had a responsibility to 
contribute towards combatting global 

climate change and improving air quality 
through:
• Reduction of Greenhouse Gas (GHG) 

emissions from oceangoing shipping
• Reduction of GHG emissions from port 

operations and development
• Reduction of GHG emissions from 

hinterland transport
• Enhancement of the use of renewable 

energy
• Development and auditing of CO2 

inventories
As sustainable reduction of GHG 

emissions requires a long-term 
commitment and approach, IAPH later 
that year moved ahead by launching its 
own environment initiative called World 
Ports Climate Initiative (WPCI) to provide 

ports in the world with a mechanism to 
combat climate change. Attended by 50 
participants from 15 ports, an inaugural 
ceremony and symposium was organized 
by the IAPH Port Environment Committee, 
to discuss how the world’s major ports 
can continue to play key roles in transport 
and economy, while reducing their carbon 
footprints. 

WHAT THE WPCI ACHIEVED
Through the WPCI, five projects were 
successfully implemented, producing the 
following tools  for use by anyone.
1. IAPH toolbox for air quality and 

Greenhouse Gas (GHG) reduction: 
A working group led by Port of Los 
Angeles developed a web-based IAPH 

NEW START WITH 
THE WORLD PORTS 
SUSTAINABILITY PROGRAM 
PORTS REVISE CLIMATE OBJECTIVES 
Susumu Naruse, Secretary General, International Association of Ports and Harbors (IAPH), 
Tokyo, Japan
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toolbox for the Clean Air Program. 
This provides guidance on reducing 
air pollution in port areas, and now 
includes GHG mitigation measures 
after being expanded in response to 
increased concerns expressed by ports 
about the effects of global climate 
change.

2. Carbon Footprinting (CFP) for ports: 
CFP is used by ports to determine 
sources and amounts of, and trends in, 
GHG emissions, with the aim of reducing 
emissions in  ports. The WPCI CFP 
working group led by Port of Los Angeles 
released guidance on CFP for ports in 
June, 2010 with the aim of supporting 
them in developing or improving their 
GHG emissions inventories.

3. Scope 1 & 2 CO2 calculator: This project 
was presented at the IAPH Busan 
Conference in May, 2011. The calculator 
enables ports to estimate not only their 
current volume of GHG emissions but 
also the volumes of carbon emissions 
they can reduce by using alternative 
energy sources.

4. Onshore power supply website: The 
onshore power supply (OPS) working 
group, led by Port of Gothenburg, 
released an OPS website in 2010 as a 
guidance tool for world ports planning 
to implement OPS to reduce emissions 
of pollutants and GHG in their ports. 
The OPS website was updated in July, 
2013 with the addition of sections 
on standards, such as IEC/ISO/IEEE 
80005-1 High Voltage Shore Connection 
(HVSC) Systems, and on suppliers of 
OPS systems.

5. Environmental Ship Index (ESI): The 
ESI project team led by the Port of 
Rotterdam established a well-known 
environmental scheme to reduce 
ship emissions, including polluted 
air and GHGs, by using a universal 
environmental index to measure ships’ 
emission performance. Participating 
ports become incentive-providers 
for ships with good ESI scores, and 
the scores were then checked by 
participating Incentive Providers 
through auditing vessels as and when 
required. ESI started its programme 
in 2011 after setting up its website in 
2010.  As of July 2017, the programme 
had more than 5,804 registered ships 
with valid ESI scores, and 50 ports and 
organisations providing incentives.

LNG FUEL SAFETY: IN PROGRESS
A team led by the Port of Amsterdam is 
currently tasked with preparing guidelines 
on safety procedures and facilities 
development for LNG bunkering to ships 
in ports. Three LNG bunker checklists were 

released in 2015 for implementation in 
ports. Implementing harmonized bunker 
checklists in ports will be of great benefit 
to the vessels and their crew, reducing 
potential confusion caused by having to 
comply with different rules and regulations 
in different ports.

WPCI TRANSFORMS INTO WPSP
The global environment agenda changed 
drastically in 2015 with the adoption by 
world leaders and the United Nations 17 
Sustainable Development Goals (SDGs) 
of the 2030 Agenda for Sustainable 
Development, COP 21 and the Paris 
Agreement, both of which now require 
the port industry to step up its efforts to 
tackle climate change over the coming 
years. Furthermore ports, as the nodal 
points in the global supply chain, are 
expected to play a crucial role in improving 
the sustainable performance of the supply 
chain on a local, regional and global scale.

It was against this background that 
the IAPH Port Environment Committee 
proposed at the IAPH World Ports 
Conference in May, 2017 in Bali, Indonesia, 
that WPCI should be replaced with the 
World Ports Sustainability Program 
(WPSP). In this way, the original goals of 
the WPCI will be extended to address not 
only climate change action, but also a full 
range of sustainable port development 
challenges facing the industry. The proposal 
was favourably accepted and supported by 
IAPH.  

By engaging and cooperating with 
regional port associations and international 
port-related organizations like International 
Navigation Association (PIANC), American 

Association of Port Authorities (AAPA), 
the Global Network of Port Cities (AIVP) 
and The European Sea Ports Organisation 
(ESPO), the WPSP is scheduled to be 
officially launched at the Port of Antwerp 
during a two-day international conference 
in March, 2018. 

Although the goals of the WPSP are still 
under development at the present, it is 
expected that the launch of WPSP will both 
benefit ports in the world and contribute 
to the 17 Sustainable Development Goals 
(SDGs) adopted by the United Nations 
in 2015, covering biosphere, society and 
economy. In particular, the WPSP  aims to 
assist ports in implementing the “smart 
port” and port digitalization concepts with 
a view towards increasing the efficiency 
and sustainability of their day-to-day 
operations.

WPSP is also expected to play a role 
as a think tank, translating innovative 
port sustainability ideas into practical 
approaches towards port management 
or design. For example, it will work on 
understanding how economic and social 
factors influence sustainability.

In less than a decade, IAPH has 
positioned itself as one of the most 
effective organization working to address 
climate change issues for the ports industry, 
in close consultation and cooperation with 
other stakeholders in the global maritime 
community.Since its beginning, IAPH has 
introduced “Open Door Policy” where 
participation in the WPCI and its working 
groups are open to all ports, members 
and non-members alike. This torch will 
certainly be handed over from the WPCI to 
the WPSP.
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CONTAINER HANDLING

In partnership with:

Kuenz is an Austrian crane manufacturer founded in 
1932. The company offers innovative and efficient 
solutions for container handling in intermodal 
operation and automated stacking cranes for port 
and rail-yard operations.



This paper addresses common causes 
of airborne emissions in container ports. 
Container terminals utilise a wide variety of 
container handling equipment. This can be 
divided into horizontal transportation such as 
straddle and shuttle carriers, terminal tractors 
and Automated Guided Vehicles (AGVs); yard 
cranes including Automated Stacking Cranes 
ASC) and Rubber Tyred Gantries (RTG); Ship-
To-Shore (STS) cranes; mobile equipment 
including reachstackers, empty container 
handlers and forklift trucks, as well as road 
vehicles operating at the terminal.

The potential for emissions reduction 
differs substantially between these 
equipment types. Vessels and road trucks 
are the most significant sources of air 
pollution at container ports, but this text 
primarily addresses container handling 
equipment, including STS and yard cranes, 
horizontal transportation as well as mobile 
equipment.

New developments such as 
electrification, hybrid technology, energy 
regeneration, and process automation 
have significant potential to reduce or 
even completely eliminate on-site air 
emissions caused by container handling 
equipment, but the choice of a horizontal 
transportation system itself has a major 
impact on emissions. A terminal concept 
based on terminal tractors will necessitate 
a relatively large fleet, as each container 
needs to be placed on top of the vehicle, 
while horizontal  transportation with 
straddle or shuttle carriers requires fewer 
machines to handle the equivalent number 
of containers. 

ELECTRIFICATION MARKET
In mobile equipment operating at container 

terminals, electricity-powered solutions 
have been scarce. With full electrification 
gradually making its way to heavier container 

handling equipment such as reachstackers, 
it is reasonable to expect that diesel power 
will eventually be replaced by other power 
sources. 

A major contributor to mobile equipment 
electrification has been the transition from 
traditional lead batteries to batteries using 
rapidly progressing Lithium-ion (Li-ion)  
technology. Manufacturers are also looking 
into fuel cell power for mobile equipment, 
but this technology will likely take several 
years to mature. 

For yard cranes, RTG electrification offers 
the most immediate way of reducing fuel 
consumption at the terminal and significantly 
decreasing emissions on-site. Noise emissions 
are also of significance particularly for 
terminals located in densely populated 
urban areas. Adopting hybrid and all-electric 
technology for horizontal transportation 
systems and/or RTGs can significantly reduce 
the noise footprint of the terminal.

CARGO HANDLING  
EQUIPMENT
HOW TO REDUCE AIR EMISSIONS
Peter Söderberg, Vice President R&D, Kalmar Mobile Equipment; 
Ari Hirvonen, Product Manager, Intelligent Horizontal Transportation Solutions; 
Heikki Salonen, Product Manager, Intelligent Crane Solutions, Kalmar
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SHIP AND ROAD EMISSIONS
Industry studies show that typically the most 
significant source of airborne emissions at 
container terminals in developed countries 
is the container ship itself. Tightened IMO 
regulations on nitrogen oxide and sulphur 
oxide emissions, along with increased 
requirements for the use of shore power, 
have considerably reduced vessel emissions 
at many ports.

A wider discussion of vessel emissions 
is outside the scope of this paper, except 
to note that faster ship turnaround times 
enabled by optimised terminal processes 
will also indirectly contribute to reduced 
emissions.

ROAD VEHICLE EMISSIONS
Road vehicles are another major source of 
emissions at the landside areas of container 
terminals. However, since these vehicles 
are not under the ownership or control 
of the terminal, there is little possibility 
for terminals to influence their emissions 
directly. In countries with less strict 
regulations on truck fuels, a significant share 
of port emissions is typically generated by 
trucks and locomotives.

The most advanced process automation 
solutions utilise radio frequency 
identification technologies, which enable 
the terminal to track trucks in real time. 

HYBRID SYSTEMS AND ENERGY 
REGENERATION
Approximately 80% of straddle carriers 
currently deployed worldwide are diesel-
electric machines, and many terminals in 
countries with less advanced emissions 
regulations continue to operate traditional 
all-diesel machines. However, hybrid 
systems account for a significant portion of 
new units sold, and are rapidly becoming 
the default choice for new terminals. At the 
time of writing, the only factor still keeping 

diesel-electric as a competitive choice is the 
low price of fuel worldwide, compared to 
the cost of the advanced battery technology 
required for hybrids.

In the latest hybrid straddle carriers, 
a regenerative energy system converts 
electrical braking and spreader lowering 
energy into electric power that is stored in 
a battery. This system can save 10–15% in 
total energy consumption and emissions 
per vehicle per year.

Hybrid machines typically operate on 
battery power with their engines switched 
off up to 30% of the time. This translates 
to commensurate reductions in emissions 
and fuel consumption. The most efficient 
hybrid straddle carriers on the market 
consume up to 40% less fuel than diesel-
powered models, and emit on average over 
50 tonnes less CO2 per year.

ELECTRIC HORIZONTAL TRANSPORT
Horizontal transportation equipment 
remains one of the most significant sources 
of emissions at terminals. Despite the 
increasing adoption of hybrid technology 
and electrification, most straddle and 
shuttle carriers, terminal tractors and AGVs 
are still powered by diesel engines.

Fully electric equipment decreases 
noise levels and enables zero emissions at 
the point of use. The latest generation of 
horizontal transport equipment includes 
fully electric straddle and shuttle carriers, 
as well as fast charge technology that 
enables charging at idle times during the 
equipment work cycle.

The choice of horizontal transportation 
system itself has a major impact on 
emissions. Maintaining maximum 
productivity for the STS cranes is the single 
most critical factor for ensuring optimum 
performance for the entire terminal, so 
the horizontal transportation fleet needs 
sufficient capacity to avoid bottlenecks 

at the quayside. Resultantly, a terminal 
concept based on terminal tractors will 
require a relatively large fleet, as each 
container needs to be placed on top of the 
vehicle. When horizontal transportation can 
be handled by straddle or shuttle carriers, 
the containers can be placed on the ground 
and fewer machines are required to handle 
the equivalent number of containers. 

Converting to fully electric opportunity 
charging based shuttle or straddle carriers, 
such as the Kalmar FastCharge, will 
eliminate direct emissions from horizontal 
transport completely.

TECHNOLOGY OPERATION
Electric drive is fundamentally different 
from diesel-powered driveline technology, 
offering several compelling long-term 
benefits for manufacturers and equipment 
users alike. Electric power in mobile 
equipment is a relatively new development, 
but electric drives are a highly mature and 
commoditised technology. At the same 
time, due to continuously tightening 
emissions regulations, OEMs must devote 
significant resources to re-engineer their 
equipment to meet each new emissions 
target, without a commensurate increase 
in value that can be directly translated as 
a benefit into their own customer offering. 
Transitioning to a zero-emissions electric 
drive will enable longer and more stable 
product lifecycles, which ultimately benefits 
manufacturer and customer alike. 

Likewise, for the end users at terminals, 
the total lifecycle costs of electric-powered 
machines are radically lower than for 
diesel-powered equipment, as a result 
of the completely different maintenance 
paradigm. These benefits hold even 
when considering the need to replace the 
battery packs during the expected 10–15-
year lifespan of the equipment. The main 
reason for improved lifecycle costs with 
fully electric equipment is the simplified 

Potential CO2 emission reduction of RTG electrification

Diesel Electric RTG (5,000 hours per year)

Consumption l/h CO2kg/hour CO2kg/year Annual CO2 reduction 
in a 5 RTG fleet

Annual CO2 reduction
in a 20 RTG fleet

13 litres/hour 34.8 173,940 869,700 3,478,800

15 litres/hour 40.1 200,700 1,003,500 4,014,000

17 litres/hour 45.5 227,460 1,137,300 4,549,200

19 litres/hour 50.8 254,220 1,271,100 5,084,400

21 litres/hour 56.2 280,980 1,404,900 5,619,600

23 litres/hour 61.5 307,740 1,538,700 6,154,800

Electric RTGs produce zero CO2, NOX and PM emissions at the point of use
Emission factor used for calculations is 2.676 kgCO2e/l9
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drive installation in trucks due to fewer 
wearing parts as well as less consumables 
such as engine and lubrication oils. Savings 
are further increased once new equipment 
generations are designed for electric drive 
sfrom the very beginning. 

Manufacturers are still re-engineering 
diesel-powered equipment to use 
electrical drives, which means that some 
design compromises are inevitable due 
to structural constraints that cannot be 
altered. 

INTELLIGENT CONTROL
The environmental impacts of mobile 

equipment can also be reduced by 
downsizing diesel-powered engines 
and developing more intelligent control 
systems in the equipment. For example, 
the drive train system of Kalmar K-Motion 
reachstacker combines hydrostatic 
and hydro-mechanical transmission 
technologies, leading to increased 
productivity, reduced fuel consumption 
and lowered emissions. Based on the 
customer field reports, Kalmar K-Motion 
can contribute to reductions of as much 
as 40% in fuel consumption and exhaust 
emissions.

LI-ION BATTERIES ARE KEY
A major contributor to mobile equipment 
electrification has been the transition 
from traditional lead batteries to rapidly 
progressing Li-ion technology. 

Until recently, lead batteries have 
not been able store enough energy to 
run heavy machines in tough driving 
conditions. The advance of Li-ion 
technology is making it increasingly 
feasible to electrify machines beyond the 
lightest categories of forklifts and other 
mobile equipment. For example, light 
forklifts with 5 to 9 tons lifting capacity 
are already routinely electric-powered. 
The development of battery technology 
has recently enabled the electrification 
of medium forklifts 9 to 18 tons. In the 
coming years, this development will 
extend to the heavier product ranges 
with lifting capacities of over 18 tons. 

Concurrently with this development, 
fast-charge technology holds great 
potential and has already been 
successfully deployed in heavier 
machines such as straddle carriers as 
well as in various applications outside 
container terminals, including buses and 
on-road trucks.  

Manufacturers are also looking into 
fuel cell power for mobile equipment, 
but this technology will likely take several 
years to mature. 

E-EQUIPMENT MARKET
As container ports face increasingly 

stringent environmental regulations 
as well as a highly competitive global 
business landscape, port operators will 
need to focus on reducing emissions from 
their operations.

Currently, the demand for low-
emissions and electric technology for 
container handling varies widely between 
geographies and industries. For example, 
in the US, port customers generally require 
on-highway engines with lower emissions 
for their terminal tractors. On the other 
hand, terminals in nearly all regions outside 
Europe, the US and Canada still run primarily 
diesel engines which comply with the US 
Government Environmental Protection 
Agency's Tier 3 standard in their trucks 
mainly due to fuel quality requirements. 
For the immediate future, widespread 
electrification of terminal transport will 
likely be limited to developed markets due 
to the extensive new infrastructure that 
is needed to build and support electric 
vehicles.

Several container ports around the 
world have already unveiled roadmaps 
that bring together all aspects of emission 
reduction or even eventually enable them 

to reach zero on-site emissions. Examples 
include the Port of Los Angeles, which 
has been working with a zero emissions 
roadmap for several years; the APM 
Maasvlakte II Terminal in the Netherlands, 
which aims to reach 100% sustainably 
sourced energy usage in the future; 
and the Eurogate Container Terminal in 
Hamburg, which aims to cover 25-50% of 
the terminal’s total energy requirement 
from its own production. By operating 
its own wind turbine, the company 
hopes to lower energy costs over the 
medium to long term and become largely 
independent of price developments in 
the power and energy markets. 

Further developments may include, 
for example, increased adoption of 
wind turbines at container ports, where 
aesthetic considerations are typically 
not as relevant as in other areas. In the 
future, large STS and ASC cranes could 
provide natural mounting places for 
wind turbines and solar panel arrays that 
could be used to power the terminal. As 
the technology matures, wave or tidal 
power may also prove a natural match for 
container ports.
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Ultra-large vessels that operate under 
slow steaming are today the most efficient 
containerships, consuming 50% less fuel 
than the average main Europe-Asia route.  

Currently the largest container ship is 
the OOCL Hong Kong, which can carry up to 
21,000 twenty-foot equivalent unit (TEU), 
weighs 210,890 tons, is 400 meters long. 
It has a width of 58.8 meters alongside a 
maximum draught of 15.3 meters. 

A trend towards utilizing larger vessels 
has had a major impact on operations at 
ports and terminals. First and foremost, 
current port infrastructure is under severe 
pressure as larger vessels require bigger 
approach channels and longer berths with 
greater water depths.

Second, larger vessels entail fewer port 
calls and greater peaks at terminals, which 
means port infrastructure has also become 
insufficient. Terminals must operate with 
greater flexibility to handle these peaks. 

Both trends not only affect the biggest 
ports on the main ocean routes, but also 
the smaller ports. Current containership 
fleet overcapacity tends to increase the 
vessel size on lower-volume routes as well. 
Already this cascading effect has triggered 
a worldwide wave of crane investments, 
supported in many ports by container 
throughput growth.

In response to larger vessel sizes, 
container terminal operators may decide 
to review their current Ship-To-Shore (STS) 
crane capacity and increase the degree 
of automation. Or, current cranes may 
not be large enough in terms of outreach 
and height and require on-site retrofit 
and enlargement. Likewise, current yard 
equipment, including Rail Mounted Gantry 
Cranes (RMG) and Rubber Tyred Gantry 
Cranes (RTGs), has to be re-examined and 
aligned with the larger output flow of the 
STS cranes.

STS CRANES
The main container-handling hubs require 
bigger and faster STS container cranes to 
manage the growth of container ships, and 
largely choose to invest in new equipment, 
while regional and local hubs choose to 
add capacity and height to their existing 
cranes. 

The replaced cranes from the major 
hubs are very often modernized and 
revamped for sale to smaller local ports. 
Crane upgrade projects also have an 
impact on the energy supply and data 
transmission components of STS cranes. 

OEMs are currently in need of very 
high performance, state-of-the-art power 
and data transmission systems for their 
new cranes, as terminal operators must 
exchange power and data transmission 
systems for container cranes that have 
been enlarged through retrofitting or 
replacement. 

MEGASHIP PRESSURES 
ON PORT ELECTRIC AND DATA 
INFRASTRUCTURE

Claus Burger, Global Market Manager Container Handling; Olivier Ruelle, Global 
Product Manager, Reeling Systems; Willis Liu, Director Business Unit, E-RTG; 
Philipp Wasmer, Business Development Manager; and Dominik Kübler, Product 
Manager, Data Transmission Systems, Conductix-Wampfler Group
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Optimizing cranes for factors such as 
automation or farther cross travel to reach 
across wide ships can be completed safely 
by installing the following transmission 
systems for various types of crane projects 
outlined in this paper.

HIGH-PERFORMANCE STS CRANES:
• Long Travel – Motor Driven Power 

Cable Reels (PCR) Real-time 
transmission of high data rates is an 
absolute precondition for remote 
operation and automation. A PCR for 
long or gantry travel increases power 
to the STS cranes, while adding high 
availability and also securing steady 
data transmission through fiber optic 
rotary joints to enable the integration 
of the crane into the Terminal Operating 
System (TOS). The PCR protects the 
combined medium voltage cable in 
harsh conditions. 

• Hoisting – Spreader Cable Reels (SCR) 
Selecting high quality motors with 
high grade windings is the first step 
in preventing breakdowns during ship 
loading and unloading operations. 
These cable reels, for hoisting work at 
up to 240 metres per minute over 80 
metres, are optimized for high dynamic 
applications. Redundant motors allow 
the continuation of ship unloading at 
full speed in case of motor failure, using 
remote motor switchover. Cameras 
and electronic devices installed on the 
spreader are used to enable automated 
or remote STS operation.  This requires 
data transmission via fiber optics to 

the control center, such as  Conductix-
Wampfler’s Fiber Optic Transmitter TFO 
with only 300 millimeters  depth.

• Cross Travel speed and the acceleration 
of the STS trolley are crucial issues. 
Trolley speeds up to 500 metres per 
minute are no longer a rarity. This 
means that the complete structure and 
all movable components needs to be 
designed for that heavy-duty challenge. 
Especially the components that provide 
power and data to the moving crane 
trolley, which can be a restraining 
factor. So far, festoon systems have 
been the common standard on STS 
cranes; however, energy guiding chains 
and conductor rail systems are also 
feasible solutions. In particular, the 
conductor rail systems enable very 
high crane trolley speeds and high 
acceleration of the trolley. Combined 
with the low necessary maintenance 
of conductor rails, this technology 
offers some advantages compared to 
festoons or energy guiding chains. This 
will lead to wider use of conductor rails 
especially on STS container cranes with 
rope-driven main trolleys. 

REMOTE CONTROL AND PROFIDAT:
One of the key developments in the 
evolution of container ports is the remote 
control of STS cranes.  Benefits of remote 
control are manifold, including the 
increase reliability and safety. Remote 
operation also provides crane operators 
with a more ergonomic and comfortable 
working environment. Currently working 

conditions in a crane driver’s cabin can be 
distressing due to high temperatures, lack 
of fresh air, and heavy physical demands.

For a crane operator sitting in a small 
crane cabin, far above ground and a long 
way from the containers, the ability to 
operate the crane with speed, precision, 
and consistency is almost impossible. It is 
physically demanding, frequently causing 
motion sickness and stress to the back and 
neck and potential absenteeism. 

Therefore, remote control operation 
becomes more and more in demand. 
Several cameras on the trolley, the 
spreader, and the crane itself are needed 
- providing superior visibility, improving 
performance, and enabling operators to 
supervise the process. The video signals 
and control signals need to be transmitted 
reliably and in real time. Therefore, the 
latency of the data communication system 
has to fulfill the real time requirements. 

Conductix-Wampfler, for example, has 
recently developed data transmission 
solution called ProfiDAT that provides fast 
and reliable data transmission to the crane 
trolley. It achieves transfer of mixed data - 
using video, audio and control signals - at 
high data rates using slotted waveguide 
technology. Certain conductor rails can 
also be upgraded to use ProfiDAT without 
the need for much installation work.

ADDING HEIGHT TO STS CRANES
Power Cable Reels (PCR) that are mounted 
onto the girders of STS cranes must often 
be lifted to a higher position. That means 
an original installation height for the 

Energy and Data Transmission Systems on STS Container Cranes
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cable reel of 8 metres could be raised to 
15 metres. Adding 7 metres impacts the 
cable and the motor driven cable reel. 
Depending on the type of cable reel, this 
must be exchanged with a more powerful 
system that can handle the extra 8 to 10 
metres of cable properly. If the original 
cable reel is strong enough to cope with 
the increased load, the system can still be 
used, however, it will then have a reduced 
travel length equal to the degree to which 
the crane has been made taller. 

In order to add height to the STS, the 
Spreader Cable Reels (SCR) will also have 
to be exchanged to handle an extra of 10 
to 15 metres of cable, and operate the 
spreader with standard hoisting speeds 
of 180 metres per minute. To do this level 
wind reeling drums must be replaced by 
monospiral spools that better preserve the 
spreader cable. 

BOOM EXTENSION
STS cranes not only need to be  retrofitted 
to be taller, but also the crane boom has 
to be extended to enable loading and 
unloading the wider container vessels. The 
expansion of a conductor rail system along 
the extension of the boom is eased by 
using cable reels instead of other energy 
and data transmission systems, as in the 
case of using cable reels only the extension 
of the rail is necessary. For festoon systems 
and energy guiding chains, a completely 
new system is needed as the existing 
cables of the system can’t be extended.

YARD CRANES
Over the last few years, container terminal 
operators particularly at greenfield 
terminals have embraced increasing 
numbers of Automated Stacking Cranes 
(ASC). This underlines the trend of 
increasing remote-controlled yard crane 

operation, for example, at DP World Jebel 
Ali Terminals 3 and4, and APM Terminals 
in Tangier.

Not only are ASCs being increasingly 
automated through remote control 
operation, but also RTGs and RMGs are 
being increasingly operated remotely as 
well. 

The technical complexity of operating 
RTGs remotely is much more challenging 
than it is for RMGs. What is mandatory for 
both types of yard cranes for automation 
is safe data transmission, accomplished 
through rapid data transmission rates 
of  100 megabytes (MB) per second with 
secure connectivity to the TOS.

Another technology yard cranes may 
require is secure power grid connections 
for electrification. Two main solutions for 
the electrification of RMGs and RTGs are 
motor driven cable reels and conductor 
rail systems.

For automated RMG applications, 
commonly selected by greenfield projects 
and for new crane orders, the main 
electronic solution is a variable frequency 
driven motorized cable reel with a fiber 
optic rotary joint.

On the other hand, approximately 80% 
of electrified RTGs are equipped with an 
automated drive-In technology based on a 
conductor rail system. With this solution, 
the RTG crane keeps its operational 
flexibility. The data transmission system 
ProfiDAT, launched in 2016 for RTGs, 
supports the sufficient remote controlled 
operation of yard cranes. 

In the past, one of the biggest hurdles 
for cable reel solutions in RTG operation 
was the long downtime of the RTG in case 
of a block change, due to a manual plug 
in/plug out process.  It was also necessary 
to have additional ground staff that were 
trained for working in medium voltage 

environments. To enhance efficiency of 
cable reel solutions, it is important to 
reduce downtime during block changes 
and provide a solution for an un-manned 
plug in/plug out process. Conductix-
Wampfler’s recently developed Cable 
Auto Plug System for E-RTGs (CAP) shows 
nearly the same operational performance 
as conductor rail drive-In solutions, and 
furthermore reduces downtime while 
preserving high data transfer rates. CAP 
technology accordingly opens up new 
possibilities for existing terminals to 
retrofit their non-electrified and non-
automated yard cranes.

Efficient energy and data transmission 
systems are crucial for the safe and reliable 
operation of container terminals. 

Left: Container ship sizes; Right: Four pole energy and data transmission system; conductor rail system 0813 series with ProfiDAT profile with 
integrated ground rail / protective earth (PE)
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“The immersion, interactivity and realism provided by 
modern simulators aids seafarers in preparing to face 
future dangerous situations and to be trained in new 
skills which can be applied in their jobs.”

Captain Carlos Cal, Nautical Advisor, Siport21, page 91
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There is a frenzy of movement on 
deck as another loud explosion erupts 
from behind you, accelerating a raging 
chemical fire at the liquid bulk terminal. 
The clock is ticking and you need to 
extinguish the fire now. A walkie-talkie 
blares in your left hand with updates 
from the land-side fire department, while 
your right hand opens a valve manifold as 
you shout to another crew member. The 
lid comes flying off its hinges from the 
pressure and strikes you in the leg. It's all 
over. 

You remove the head-mounted display 
and take a deep breath. The instructor 
says you failed to pass the training, but 
then again, everyone does their first time 
in Virtual Reality (VR). 

Your assessment pops up on your mobile 
phone; below average communication 
with crew members, failure to remember 
correct procedures, failure to check 
pressure levels before opening the 
valves, inability to tie moment to moment 
decisions with the big picture. 

Luckily,  the training will repeat next 
week, and this time you will be mentally 
ready.

TRAINING FIREFIGHTING CREW
This story may seem decades away, but the 
future of fully immersive and interactive 
training in VR for incident response is closer 
than many people think. In fact, the Port of 
Rotterdam is making this future a reality 
today. Thanks to our experiences during 
PortXL, a Rotterdam-based accelerator 
program, we were able to connect with the 
Port of Rotterdam and learn more about 
Industrial Firefighting Pools (IBPs) and their 
challenges. 

The Port of Rotterdam in 2006 initiated 
the IBP program together with partners 
such as Duch environmental agency DCMR, 
public firefighting and safety bodies like 
Gezamenlijke Brandweer, Brandweer 
Rotterdam, Veiligheidsregio Rotterdam-
Rijnmond, Deltalinqs, and a number of 
private companies in the port. This joint effort 
allows parties to combine resources and 
knowledge to reduce service costs, improve 
safety outcomes and cut costs for port related 
companies storing and handling flammable 
liquid bulk. 

Although the probability of a fire incident 
is extremely low, IBP routinely trains its crew 
to be ready to respond at any moment and at 

any location within the port of Rotterdam. The 
current training approach is, in many ways, as 
immersive as possible. It is hands-on, on the 
vessel, with the actual equipment. However, 
this approach has several limitations: it is 
time-consuming, resource intensive, costly 
and difficult to schedule around the crew’s 
work rotations. 

In practice, this means IBP training needs 
to be scheduled months in advance. The crew 
also never get the opportunity to train with an 
actual fire incident. When the training takes 
place, it is on the comfort of a patrol vessel 
where stress, time pressure, communication 
and the backdrop of a raging chemical fire are 
not part of the training equation. 

Now for the first time interactive VR 
training is helping the Port of Rotterdam train 
IBP more frequently and more cost-effectively 
while including missing elements such as 
stress, time pressure, communication and 
the setting of a virtual fire incident. The goal 
is not to replace traditional hands-on training, 
but to compliment and create a well-rounded 
training experience. 

IBP training encompasses a number of 
different activities, which can be broken 
down into five sequential categories of 

VIRTUAL REALITY TRAINING
FOR INDUSTRIAL FIREFIGHTING
Sam Ryan, Co-Founder, Parable, Utrecht, The Netherlands
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actions. For the past several months Parable 
worked with the Port of Rotterdam on a 
proof of concept for VR training in "Step 5: 
Connecting and Operating". This training 
focuses on procedural knowledge and safety 
with the equipment onboard the vessel. Our 
joint approach was to start small and test the 
technical feasibility and commercial viability, 
while gathering participant feedback, before 
developing other sections.

PROJECT DEVELOPMENT PROCESS
Before we began any kind of technical 
development in VR, my team and I needed 
to step into the world of IBP and into the 
shoes of its fellow crew members to fully 
understand the training and the processes. 
We conducted short interviews and 
observational research onboard the vessel 
to document how the crew preformed the 
training to establish a baseline on the exact 
set of procedures. This felt experience also 
gave a understanding of the weight of 
objects, material composition, textures, 
and sounds necessary for making a realistic 
virtual experience.
Developing VR training programs is, 
in essence, a challenge of translating 
elements of the real-world into the virtual 
world in such a way that they appear and 
feel indistinguishable from the real-world. 
We employed a number of techniques 
to make this translation successful. 
Photos, procedural videos and even 
technical drawings provided much of the 
information on size, scale, colour, texture 
and lighting. 

INTUITIVE INTERACTIONS
The visual appearance of the environment 
is only part of what creates an immersive 
training environment. We know from 
research and experience that interaction 
is a key ingredient in tricking the brain that 
VR feels like reality. This is because well-
designed interactions create a feedback 
loop in the brain known as perception-
action-coupling, which is an important 
contributor to the feeling of agency and 
therefore the user’s level of perceived 
immersion. 
We designed these interactions through 
a visual programming language where we 
can layout the cause / effect outcomes 
of each user interactions. To us, we see 
a web of different functions and features 
which instruct the VR application, for 
example, on how to visualise the rotation 
of a valve as it is being unscrewed. For the 
user, they simply see the tool they apply 
to the valve as it opens. The goal is to 
make this interaction as fluid and intuitive 
as possible for the user so that their VR 
training experience feels identical to the 
one they have in reality.

PUTTING VR TRAINING TO THE TEST
We put VR training to the test in August, 2017 
by conducting a user test with the trainers 
and crew of the Port of Rotterdam. Both the 
trainers and the crew saw the value of VR for 
IBP training. The major point of criticism was 
that the port wanted VR to cover more than 
procedural training to include the remaining 
four steps of the IBP process. The port wanted 
to know how soon the project could  be 
completed and implemented.

While we are still several months away 
from implementing the full training in 
practice, the feedback we have received 
has reassured us that we are on the right 
track and are indeed offering a training 
tool that is innovative and adds value to 
their processes. 

Early estimates show significant cost-
savings for IBP using VR training, however 
we still need to see if these numbers 
remain true in practice once the training 
is implemented and in use full-time. For 
now, VR cannot replace the learning value 
of training with the actual equipment, but 
it can certainly compliment traditional 
training by making training more flexible, 
more frequent and more cost-effective.

BROADER TRAINING CHALLENGES
While the challenge of the Port of 
Rotterdam and its partners in IBP is 
unique to their industrial fire fighting 
program, other companies face similar 
training challenges. 

Many offshore companies deal with 
technically complex, dangerous and 
expensive equipment and operational 
procedures. When the risk is high, many 
of these companies look for the most 
immersive training possible to train the 
exact set of procedures. 

Many of these companies spend millions 
on custom simulation rooms where they 
have total control over the training material 
to lower operational risk. The common 
conception is that high operational risk 
means high training costs. 

This makes perfect sense considering 
experiential learning is one of the most 
effective ways to prepare people for on the 
job challenges and how to operate under 
stress. 

VR is exciting because it offers a more 
cost-effective method for training that is 
just as immersive as high end simulation 
rooms, but at a fraction of the cost 
because it does not require expensive 
hardware and maintenance costs. 

The future of training will only get more 
and more immersive as VR hardware 
improves, computational power increases 
and adoption rate becomes more wide 
spread. 

This will drive down prices and make 
this technology available to more and 

more companies in the port sector and 
beyond. 

At the moment, many companies 
feel like they are taking an innovative 
leap when they commit to VR training 
programs, but in a few years from now 
this will become the new normal for 
training. If a technology push is not the 
persuading factor, then business case and 
cost savings will certain take its place. 

Commercial gains aside, VR training has 
one inherent element that distinguishes 
itself from all its predecessors- the 
element of fun. 

People genuinely enjoy being 
transported to a virtual world where 
they have nearly unlimited freedom to 
experiment, fail, succeed, learn and play. 
This fun factor is, and will continue to be, 
a key ingredient in effective behavioural 
change. People want to change, but 
they do not want to be changed. I am 
confident, that if training is fun and 
engaging, people will not only own the 
change they inevitably need to make, 
they may just do it with a smile.
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During the last World Maritime Day on 
September 25, 2016, the UN Secretary-
General, Ban Ki-Moon sent a message: 
“Maritime education holds the future of 
shipping in its hands”. According to the 
International Maritime Organization, if 
the global fleet increases in size by 70% 
between now and 2030, the number of 
officers needed should increase by up 
to 850,000. Subtracting officers that will 
retire, it will be necessary to recruit and 
train around 600,000 new officers, in the 
order of some 40,000 each year.

Therefore, we face a growing demand 
for seafarers in an increasingly globalized 
world that requires trade with higher 
levels of safety, environmental concern 
and sustainablity.

In addition, the design of the vessels is 
ever more innovative, with a continuous 
development aimed at presenting a high-
tech working environment. Moreover, 
nowadays naval architects are designing 
vessels with new propulsion engines, 
such as LNG, and seafarers have to 

face new challenges navigating in harsh 
conditions or new facilities. In these cases, 
officers are facing continuous change, 
which requires a training adequate to 
combating these challenges. Real-time 
simulation centres are an essential part of 
the seafarer training in this area. It is the 
most advanced training tool coming out 
of universities, offering specific training 
programs to professionals throughout 
their professional careers.

TRAINING STANDARDS
The Standards of Training Certification 
and Watchkeeping (STCW) Convention for 
Seafarers, celebrated in 1978, laid down the 
minimum standards for seafarer training. 
Since the formation of this certification 
other international organizations (OCIMF, 
ISGOTT) have followed suit, and simulator 
training has been recommended in order 
to improve safety and to reduce risks 
during ship manoeuvres. 

The first steps in the use of simulators 
centred around the general learning 

of basic manoeuvring and navigation 
concepts, such as road rules, rudder 
effects, navigation in wind, waves and 
current, bank interaction and so forth. 
More and more universities and nautical 
colleges now add real-time simulators 
to their facilities to present those 
concepts. New technologies and improved 
computing technology provide incredible 
capacity and efficiency.

SIMULATORS 
The immersion, interactivity and realism 
provided by modern simulators aids 
seafarers in preparing to face future 
dangerous situations and allows training 
in new skills.

Advanced training offers an evolution 
in the use of real-time simulators. After a 
design project during which Siport21 built 
new vessel models to steer in specific 
ports – present or future -–  using real-
time simulation to accomplish effective 
training. 

This methodology implies general 

THE VALUE OF 
SIMULATION TRAINING
Captain Carlos Cal, Nautical Advisor, Siport21,  Madrid, Spain
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manoeuvring training anywhere, in 
the most realistic situations possible, 
combining the ship in which the officers 
are actually enrolled with the port where 
they will call in a near future. Local pilots 
participate during design projects in order 
to contribute with their deep knowledge 
and experience of manoeuvring and 
navigation in their own particular ports. 

It is a crucial aspect of advanced 
training courses to transmit how pilots 
carry out manoeuvers, so as to permit 
trainees a better understanding and 
familiarization with local conditions and 
strategies. This way, communication and 
cooperation between bridge-teams and 
pilots will be highly improved.

In addition, these training activities 
are presented in combination with the 
most modern methodologies of human 
resources management incorporating 
basic coaching, team building, team 
motivation and all aspects considered by 
maritime resources management (MRM). 
These courses are designed to minimize 
the risk of incidents by encouraging safe 
and responsible behaviour. It aims to 
foster positive attitudes, favouring good 
personal communication, excellence in 
leadership skills and compliance with 
operating procedures.

TRAINING PROGRAMMES 
The industry has carried out a large 
number of training programmes adapted 
to client requirements. Our company 
can affirm that this kind of training is 
now receiving a huge prominence based 
on the involvement of several maritime 
actors. Such companies include shipping 
companies, terminal operators, oil 
and gas export/import companies, tug 
operators and many more. 

In most cases, those involved in a 
real-time ship simulation manoeuvres 
finished with a advanced knowledge 
about the project. They are able to give 
their point of view to face the challenges 
and participate actively in the final 
conclusions in order to sum for the 
success of the project. 

For example, at the request of a shipping 
company, we developed a specific 
training course in respect to the TCBUEN 
Container Terminal in Buenaventura, 
Colombia. Maersk Line asked for a 
combined training of captains, pilots and 
tug masters in order to increase safety 
for new Panamax vessels accessing the 
terminal. After much effort, an innovative 
new access strategy was defined. That 
solution consisted of navigating steering 
astern two miles along the channel after 
swinging in the outer channel in order 
to berth bow out. This manoeuvre has 
never been developed before in this port, 

even if it is frequent in other ports, such 
as Bahia Blanca in Argentina or Hamburg 
in Germany. Later, the company carried 
out several training programs in order to 
obtain a detailed knowledge of this vessel 
type and the new manoeuvres to improve 
the safety. The success of this project 
was confirmed with the call of Maersk 
Edinburgh at the terminal in December, 
2015.

Another example is the training of 
captains and officers in the Bahia Blanca 
and Escobar LNG Terminals in Argentina. 
In the case of these two terminals, the 
terminal operator, YPF, requested a 
specific simulator training programme in 
their terminal for all captains before their 
vessels called their terminals.   

Qatargas requested Siport21’s services 
to train pilots, captains and tug masters 
of Port Qasim in Pakistan after analysing 
the feasibility of Q-Flex access to the LNG 
Terminal. Nowadays, we are carrying out 
similar studies for new LNG Terminals in 
Port Qasim. 

For this reason, during the last few 
years, close to 40 shipping companies 
have trained their captains in Siport21 
facilities. Such clients include BP, 
Stena, Knutsen OAS, BG Group, BW 
Fleet Management, Dynagas, Exmar 
Shipmanagement, Gas Log, Golar 
Wilhelmsen, Höegh LNG, Hyundai Ocean 
Services, K-Line, MOL LNG, Nakilat, NSQL, 
NYK LNG, Pronav, Shell, Stasco, Teekay 
and Thenamaris LNG, and many others.

LNG SECTOR
In conclusion of this paper, the LNG sector 
is clearly the most demanding regarding 
the safety of individuals, as is detailed 
in comprehensive studies based on risk 
approach and specialized training must 
be developed for each unique project. 

The methodology Siport21 has 
elaborated and applied for this terminal 
type has been extended step-by-step to 
other maritime terminals, such as cruise 
and container terminals worldwide.
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“Perhaps we need to rethink our definition of what 
constitutes a modern mega terminal in the bulk shipping 
industry.”
Joel Shirriff, P Eng, Vice President, Global Practice Lead Terminals and Transportation, Ausenco, page 92

DRY BULK AND SPECIALIST 
CARGO HANDLING



It took 165 years, but Metro Ports is now 
operating a Great Lakes terminal. On July 
1, 2017 the company took over operation 
of the bulk terminal at the Port of Indiana-
Burns Harbor on Lake Michigan. Metro Ports, 
which already had more than 25 operations 
in 10 coastal states, traces its roots back to 
1852 when its original parent corporation, 
California Stevedore and Ballast Company, 
was established during the California Gold 
Rush era. 

Today, the company moves a wide range 
of bulk and breakbulk cargoes including 
coal, cement, aggregates, potash, fertilizer 
products, petroleum coke, borax, bauxite, 
steel, wind energy components and project 
cargo. 

Why would an established company 
more than a century and a half old with 
such a strong presence at coastal ports 
decide to take over a terminal on the Great 
Lakes and inland rivers system? 

THE WORLD’S BUSIEST INLAND TRANSIT
Like any successful company, Metro Ports 
is always looking for growth opportunities 
and, with an already-stable presence on 
the East, West and Gulf Coasts, there 
was strong interest in operating an inland 
terminal. The Port of Indiana-Burns Harbor 
serves two of the world’s busiest inland 
waterways, with the Great Lakes and 
Mississippi River systems handling over 
800 million tons of cargo annually. Situated 
on the southern coast of Lake Michigan, 
the Port of Indiana is only 20 miles from 
Chicago, the country’s third largest city, and 
offers major transportation connections 
to numerous interstate highways as well 
as the country’s largest railroad network, 
including access to eight rail carriers. The 
port also has the unique ability to handle 
ocean vessels arriving via the St. Lawrence 
Seaway from the Atlantic Ocean, 1,000-
foot Great Lakes bulk carriers and river 

barges that provide year-round barge 
access to more than 20 inland states and 
transshipment with ocean vessels in the 
Gulf of Mexico.

SERVING THE US 'STEEL CAPITAL'
Metro Ports determined there were 
significant opportunities for handling bulk 
raw materials and byproducts for the large 
industrial base that surrounds the Port of 
Indiana. Northwest Indiana is known as ‘The 
Steel Capital of North America’ because 
Indiana has been the leading steel producing 
region since 1975, with companies such as 
ArcelorMittal, US Steel and NLMK operating 
multiple facilities in and around the port. 
Because of this heavy industrial cluster, 
Indiana generates 40% of the US economic 
activity related to Great Lakes shipping 
on less than one percent of its shoreline. 
The port has nearly 600 acres of land that 
is home to 30 companies, including 15 

PORT OF INDIANA 
BULK TERMINAL:
METRO PORTS VENTURES INTO GREAT LAKES MARKET
Michael Ferguson, President, Metro Ports, Long Beach, California
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steel-related businesses, and has direct 
connections to three steel mills as well as 
Chicago’s massive industrial market. Metro 
Ports has significant experience handling the 
cargoes that were already moving through 
the port, including coal, coke, magnesite, 
ore, grain, fertilizers, limestone and salt, and 
has identified significant opportunities to 
expand the volumes of the current cargoes 
while also adding new cargoes to the port’s 
throughput.

DOUBLING PORT CAPACITIES
The first order of business for Metro Ports 
was to immediately double the size of the 
previous bulk terminal at the Port of Indiana. 
The company secured two covered storage 
buildings, one 56,000 square feet and the 
other 63,800 square feet, as well as nearly 
10 acres of dedicated outside storage area 
and an additional 11 acres of temporary 
laydown area adjacent to 2,500-feet of ship 
and barge berths. The expansion provides 
Metro Ports with 100,000 tons of indoor 
storage, 200,000 tons of outdoor storage 
and 100,000 tons of temporary dockside 
loading areas with total throughput capacity 
of approximately five million tons per year. 
Increasing the terminal’s capacity was critical 
for growing the business and providing 
flexibility for handling various commodities 
that are sensitive to weather or need to be in 
separate areas. Besides having the covered 
and outside storage options, another 
consideration is to understand where the 
product needs to be stored and how to get 
it there. Inbound cargo is often delivered 
to the Burns Harbor port by self-unloading 
laker vessels that can stack directly to the 
docks. But barges and ocean-going ships 
require the terminal to have the ability to 
offload and stack material. 

PICKING THE RIGHT EQUIPMENT 
Selecting the proper equipment for 
the terminal was determined based on 
the physical properties of the materials 
being handled, especially the density. 
These cargoes range from very heavy pig-
iron to light grain. Each individual bulk 
material has its own set of particular 
handling characteristics and sensitivities. 
The challenge is always handling a wide 
variety of cargoes, from moisture-sensitive 
materials like grain, which require clean 
handling practices, to the heavy materials 
that could damage certain equipment. 
Materials typically range in density from 35 
pounds per cubic-foot to 240 pounds per 
cubic-foot. Foundry coke, used abundantly 
in the steel-making process, weighs about 
35 pounds per cubic-foot. Grains like wheat 
can weigh about 42 pounds per cubic-foot. 
Some products are virtually indestructible 
while others are extremely susceptible to 
degradation. Fragile cargos must be handled 

properly and equipment operators use soft-
opening bucket procedures to avoid damage 
to the customer’s product. 

TECHNOLOGIES IMPROVE EFFICIENCIES
A key strategy Metro Ports uses to aggressively 
grow business is the implementation of high-
speed material handling equipment that can 
improve efficiencies and save money for 
port customers. The new terminal features 
several significant upgrades to its cargo-
handling technologies, including the use 
of mobile conveyors and material handlers 
with an assortment of attachments that can 
provide flexibility to efficiently discharge 
a variety of cargos. Metro Ports replaced 
the previous stick-crane bulk operation 
with two diesel-powered Sennebogen 
860D material handlers that have 15-ton 
capacities and a reach of 40 feet. Raising 
the Sennebogan’s outriggers and changing 
its location takes only minutes and with its 
sufficient reach, thirty-second cycle times 
can be easily achieved to unload an entire 
60 meter-long barge without moving it. 
The ability to load from a single point to a 
truck or hopper can reduce cycle time by at 
least 50%. A diesel Liebherr L586 front-end 
loader with 45,000-pound bucket capacity 
is also utilized as well as two smaller front-
end loaders with environmentally-friendly 
Tier 3 diesel engines. In order to pile bulk 
materials, Metro Ports uses two portable 
radial stacking conveyors to move materials 
throughout the dock and storage areas. The 
Masaba 150-foot, self-contained portable 
stacker uses a diesel engine and a digital 
Programmable Logic Controller (PLC) to 
increase efficiency. Metro Ports’ Superior 
Industries 150-foot telescoping stacking 
conveyor is also PLC-controlled, but uses 
electric motors. Both can be used to feed 
existing hoppers, which are set up to receive 
bulk materials from self-discharging vessels, 
allowing the material to go directly to the 
covered storage warehouses with minimal 
handling. This equipment will reduce 
handling times and increase the throughput 
speeds for bulk cargoes at the port.  

ENVIRONMENTAL STANDARDS
Metro Ports strives to be an industry 
leader in the use of environmental best 
practices for port operations, and when it 
comes to bulk cargoes, dust suppression 
is a top priority in all transfers of material. 
Dust collectors are typically used as well 
as water sprays and dry-fog systems to 
reduce or eliminate fugitive dust which 
could contaminate other products or 
blow off the site. Inside storage and 
tarping are essential for some products 
to eliminate contamination from other 
products being carried in the wind or rain. 
Material handlers also help control dust 
emissions by reducing the drop height 

and controlling cargo flow without losing 
productivity. Metro Ports is also exploring 
opportunities to secure environmental 
grants to implement newer, more efficient 
equipment at the port with Tier 4 engines 
and hybrid-electric motors, as it has done 
at other terminals around the country.

SMOOTH SAILING FOR NEW TERMINAL
Venturing into a new market has been 
smooth sailing so far and having a 
strong partnership with the Port of 
Indiana has allowed Metro Ports to hit 
the ground running. Combining the 
local industry knowledge of the Port of 
Indiana with the national network of 
Metro Ports has already generated new 
business opportunities. Metro Ports also 
found that some of its customers from 
other ports are interested in venturing 
inland to take advantage of the US 
Midwest’s heavy industry, agriculture 
and manufacturing sectors, as well as 
Indiana’s favorable business climate and 
significant opportunity for future growth. 
Metro Ports has an aggressive plan for 
growing its Great Lakes hub at the Port of 
Indiana and expects to more than double 
previous cargo levels at the port in the 
near the future. 
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The world is currently experiencing a 
noticeable recovery in the petroleum and 
mineral resources sectors after suffering a 
major downturn for the last two years. This 
downturn saw market prices for nearly every 
resource commodity sink to such low levels 
that production was curtailed to minimal 
levels by many companies as they struggled 
to stay in business. This had a ripple effect on 
the downstream export logistics networks, 
as the reduced output resulted in excess 
capacity at the existing bulk terminals, and 
even halted planned expansions at some 
facilities. The largest impact in this area 
was seen in the coal sector, as both thermal 
and metallurgical (steel making) coal prices 
fell dramatically, and the throughput at the 
dedicated mega terminals for coal shrank to 
match mine production rates. On average, 
coal production dropped approximately 
40% in cash value and 10% by weight from 
peak 2012 levels, equating to more than 
80 million tonnes per year (Mt/y) of excess 
capacity at the mega coal terminals around 
the world. 

The opposite approach was taken in the 
iron ore sector, where output was actually 

increased in an effort to reduce production 
costs. This kept the iron ore mega terminals 
in Western Australia and Brazil busy, but 
also had the effect of further depressing 
iron ore commodity prices and drove many 
smaller producers to shut their operations, 
and halted development of new resources 
around the world.  This is reflected in the 
global rates for usable iron ore production 
which peaked in 2014 at 2,330Mt/y, but 
fell only 4.5% over 2 years to 2,230 Mt/y 
in 2016.  

The immediate impact of the current 
economic recovery is expected to be 
an increase in production from existing 
resource operations to bring outputs back 
up to their previous levels.  In the case of 
the coal sector, we are starting to see a 
rebound in production in metallurgical coal 
to match a demand for steel making, but 
the global public perspective on the use of 
thermal coal for power generation is likely 
to stunt the potential growth in this area, 
and ultimately the need for additional 
terminal capacity for export.  The result of 
this is that the mega coal export terminals 
in Australia and South Africa, as well as the 

mid-sized coal terminals in Canada, the 
US and Colombia are currently planning 
modernization programs to optimize their 
existing terminal assets.  

INFRASTRUCTURE CHALLENGES
One of the challenges that mega terminal 
operations currently face is the potential 
lack of upstream transportation capacity 
to deliver product from the mines to the 
terminal.  An example of this is in eastern 
Australia, where multiple mega terminal 
operations are fed by the same rail 
networks.  In New South Wales, the Hunter 
Valley rail system feeds both NCIG and 
Port Waratah Coal Terminal in Newcastle, 
where the combined terminal capacities far 
exceed what historically can be delivered 
to the sites.  Similarly, the Goonyella coal 
chain feeds Dalrymple Bay, Hay Point and 
Abbott Point terminals in Queensland, 
where the three facilities can only make 
use of their spare capacity when one of the 
other facilities is down for maintenance.  
This is not unique to Australia, as the coal 
terminals on the west coast of Canada also 
share rail infrastructure with each other 

THE FUTURE FOR 
MEGA BULK TERMINALS
Joel Shirriff, P Eng, Vice President, Global Practice Lead Terminals and Transportation, Ausenco, Vancouver, 
Canada 
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and other commodity producers, limiting 
the ability of the railways to deliver more 
cargo without expansion or major upgrade 
projects.  

Long term growth strategies and general 
understanding of terminal capacities must 
be considered as part of the overall logistics 
network, including mine production and rail 
system limitations.  The interactions between 
the individual components and their impact 
to the overall capacity of the system can only 
be validated through dynamic simulation 
modelling.  These complex models make 
use of the extensive operating data available 
from modern terminal control systems for 
detailed calibration of terminal procedures, 
and while they cannot predict commodity 
market demand, they can provide the 
terminal operators with vital information on 
how to manage future production scenarios.

Unlike the coal terminals mentioned 
above which are dependent on shared 
transportation infrastructure, the mega 
iron ore terminals in Australia and Brazil 
are fed by private systems that have been 
developed by the iron ore producers 
themselves, as they also own and operate 
the terminal facilities.  This closed loop 
system offers much more flexibility and 
autonomy in how the logistics network 
is operated as it is fed by a rail network 
or a slurry pipeline, the terminal system 
capacity will closely match the feeder mine 
production with nominal spare capacity to 
manage output surge conditions.  

IRON ORE
As the global economy improves, the 
expectation is that the demand for steel 
will continue to grow, which in turn will 
drive the international iron ore market to 
supplement China’s domestic supply.  The 
four largest iron ore producers; VALE, Rio 
Tinto, BHP and FMG reported a combined 
production total of 1,088 million tonnes 
in 2016, with only marginal increases 
projected for 2017.  While VALE and Rio 
Tinto ship their iron ore through multiple 
dedicated mega terminals with multiple 
loading berths, their need for expansion or 
improvement is perceived to be minimal.  
Rio Tinto has reported an iron ore guidance 
figure of 330Mt/y in 2017, with 360Mt/y of 
combined terminal capacity at their Cape 
Lambert, Parker Point, and Intercourse 
Island terminal facilities.  On the contrary, 
both BHP and FMG ship through Port 
Hedland which reported a 2016 combined 
export volume of 490 million tonnes from 
all producers where the potential for 
expansion is limited by vessel congestion.  
Both of these producers have been 
considering major expansion projects at 
Port Hedland, which include new outer 
harbour marine facilities. While these 
mega terminal expansion projects are still 

speculative, they represent a dramatic 
increase in export volume capacity to 
match predicted iron ore mine growth and 
global commodity demands.

ASSET OPTIMIZATION
Regardless of the commodity being 
shipped, a majority of existing mega 
terminal facilities have been developed 
through a number of expansions over 
the years, and the original infrastructure 
is aging to a point where it is in need 
of refurbishment to maintain reliability.  
In many cases, the materials handling 
equipment used in the early construction 
is of a lower capacity than the newer 
phases and is being replaced completely 
as part of terminal optimization programs.  
These upgrades may cause short term 
deficits in capacity to move product 
during construction, but will ultimately 
allow the exporters to defer further major 
expansions or new terminal developments 
as the end result will be higher throughput 
capacities.

While this paper has focussed on the 
traditional mega terminal commodities 
of coal and iron ore, the recent economic 
improvements are feeding a renewed 
demand for facilities to export base 
metal concentrates as higher commodity 
prices drive the development of new 
mines.  The terminal facilities for the 
export of metal concentrates such as 
copper, lead and zinc, typically have much 
lower throughputs by comparison, and 
would not normally be considered mega 
terminals.  

However, there appears to be a 
trend toward the development of more 
common user terminal facilities to service 
multiple mines, where the combined 
volumes along with the significantly 
higher prices of these metals, result in 
the total commodity commercial value 

moved through the terminal being more 
than an equivalent 100Mt/y iron ore 
facility.  Considering this, perhaps we 
need to rethink our definition of what 
constitutes a modern mega terminal in 
the bulk shipping industry.

A bulk carrier sits at the docks at a mega terminal in Port Heldand in Australia
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 “Robust port security is one way in which  
to safeguard global trade.”

Chad Mercer, Vice President, Information Assurance, Rajant Corporation, page 98

SECURITY, SURVEILLANCE 
AND DETECTION



The maritime industry has awoken to the 
potential impact of cyber security incidents 
on ship operators, ports and the industry as a 
whole. The well-publicised July, 2017 NotPetya 
ransomware attack on a number of reputable 
companies, including Maersk and its ports 
subsidiary APM Terminals, has highlighted 
not only the industry’s cyber-vulnerabilities, 
but also the increasing sophistication of the 
methods used in the attacks. 

To understand this event, it is important 
to recognise that the flaw in any operating 
system's secruity may be found not just the 
technology behind the operational system, 
but also in the individuals who operate the 
systems. 

The NotPetya attack targeted computers 
running Microsoft Windows operating 
systems and was designed to spread across 
closed organisational networks by exploiting 
administrator privileges. This allowed it to 
spread quickly with relative freedom across 
multi-national companies.

Hackers try to exploit the fact that 
individuals are often unaware of cyber 
attacks and forget to use common sense on 
the computer. BIMCO believes that there is 
an urgent need for a holistic approach to be 
applied in every organisation, to ensure that 
every individual is fully aware of the dangers 
and knows how to mitigate them. Putting 
a robust system in place, the organisation 
can prevent, detect and better recover from 
cyber attacks.

Internationally the industry has recognized 
the urgent need to raise its awareness of 
cyber risk threats and vulnerabilities. The 
IMO in 2017 adopted guidelines on maritime 
cyber risk management, which includes ports. 
These guidelines provide recommendations 
on maritime cyber risk management to 
safeguard shipping from cyber threats and 
vulnerabilities. 

In addition, The Guidelines on Cyber 
Security Onboard Ships was launched in July, 
2017, a revision of the first publication which 

was introduced to the industry in January, 
2016.  The document is a collaborative effort 
by major industry representatives including 
BIMCO, various ship owning entities, Maersk 
Line, Chamber of Shipping of America, 
International Union of Maritime Insurance,  
and the United States Maritime Resource 
Center. The advice is predominantly aimed 
at shipowners but also ports operators and 
is regularly reviewed to reflect industry 
requirements and new developments in each 
sector. 

The second edition is fully aligned with the 
IMO’s guidelines and includes information 
on insurance issues and how to effectively 
segregate networks. It also provides 
practical advice on managing the ship to 
shore interface, and handling cyber security 
during port calls and when communicating 
with the shoreside.  It covers contingency 
planning and responding to, and recovering 
from, cyber incidents. Some aspects of the 
guidelines are aimed specifically at ships.

PORT AND 
SHIP CYBER SECURITY
AFTER ‘NOTPETYA’
Phil Tinsley, Maritime Security Manager, and Aron Frank Sørensen, Chief Marine Technical 
Officer, BIMCO, Bagsvaerd, Denmark
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Cyber risk management must be initiated 
at a senior management level of a company 
because it will impact both business 
procedures and operations, it will incur costs 
and timelines may need to be set for the 
training of personnel roll-out of technologies. 
This essential training does not need to be high 
level. A combination of campaigns to raise 
awareness of potential breaches and easily 
followed guidance on reporting suspected 
cyber-attacks can be easily delivered and is a 
good staff skill enhancement option.

The recent NotPetya attack was a classic 
security breach as opposed to an attack on 
operational safety systems, as leading global 
transport and logistics operator Maersk 
admitted that “multiple sites and business 
units” had had to be shut down after the 
cyber attack.

It’s now clear that the NotPetya was a 
“wiper”, and not ransomware.  The earlier 
version of the Petya virus had encrypted 
a disk and demanded a ransom, while the 
reconfigured NotPetya was designed to 
cause maximum chaos. NotPetya demanded 
a ransom but there was little mechanism to 
collect funds and the virus destroyed the disk 
regardless.

Any ship or port cyber security strategy 
begins with identifying the threats to the ship 
or port. These could be internal threats posed 
by inappropriate use of technology, or they 
could be external threats.

This strategy must include actions to 
identify system vulnerabilities within 
vessel systems with direct and indirect 
communication links to the shore. The 
consequences of cyber security threats to any 
system must be understood and measured 
against existing protection measures.

This should be followed by an assessment 
of risk exposure and measuring risk to 
determine the likelihood of vulnerabilities 
being exploited by external threats or 
internal inappropriate use. The impact of a 
combination of vulnerabilities being exploited 
at the same time should also be determined.

The port or ship should then develop 
protection and detection measures to reduce 
the likelihood of vulnerabilities being exposed 
and reduce the impact of a vulnerability being 
exploited. Contingency plans will be needed 
to reduce the impact of threats on the safety 
and security of the ship or port. Being able 
to respond and recover from cyber security 
incidents through the implementation of an 
established response plan, allows a further 
opportunity to assess the effectiveness of the 
response plan and to re- assess the threats 
and vulnerabilities.  

Modern technologies such as automated 
management system controls can create 
vulnerabilities for ships and ports, particularly 
if there are any insecurities in the design of 
the organisation’s network or uncontrolled 
access to the internet. Additionally, shore side 

and onboard personnel may not be aware 
that some equipment producers maintain 
remote access to shipboard equipment and its 
network system. The risks of misunderstood, 
unknown, or uncoordinated remote access 
to the network system of an operating ship 
should be taken into consideration as an 
important part of any risk assessment.

It is recommended that both shipping 
companies and port operators ensure that 
they fully understand the ship’s OT and IT 
systems and how these systems connect 
and integrate with the shore side. Some of 
these systems connect directly to the port 
operations, so it’s necessary to appreciate 
how any safety, operations, and business 
activities might be compromised by a cyber 
incident both at the port and onboard. 
Hackers will search for and target the weakest 
link in the chain and concentrate their attacks 
there. 

Visitors to ships in port can connect 
the ship to shore in other ways too. It is 
common for technicians, vendors, port 
officials, marine terminal representatives, 
agents, pilots, and other technicians to 

board the ship and plug in devices, such as 
laptops and tablets.  In such cases, these 
visitors must be aware of the cyber risks 
of doing this.

In an effort to raise awareness onboard 
and in ports, posters could be promulgated 
to remind individuals of potential dangers. 
Simple messaging will promote alertness 
and encourage individuals to ensure they 
are not in breach of any cyber control 
policies.

Ships and port operators can learn 
from the experiences of others and 
work together to ensure that sufficient 
protection is in place. This would be 
made considerably easier if the industry 
shared incident information and best 
practice. Unfortunately, such a system 
of collaboration does not currently exist. 
At the moment, we have evidence that 
shipowners and port operators are having 
to manage cyber security incidents fairly 
frequently, but until the industry as whole 
shares its experiences, there is little 
potential to learn and protect against a 
major breach in the future.

A BIMCO campaign poster for cybersafety used at Singapore Port
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With about 90% of world trade carried by 
the international shipping industry. Ports 
are vital to the flow of commodities and 
capital worldwide. Terrorism that interrupts 
the flow of goods may  have a severe effect 
on the global economy. When the US 
government shut down US seaports and 
airports in response to the events of 9/11, 
container shipping lost a billion US dollars a 
day during the months spent disentangling 
freight traffic. Robust port security is one 
way in which to safeguard global trade. 

What is the best security strategy for 
a particular port? The answer is complex 
because port information networks have 
evolved significantly over time as new 
technologies have emerged. Operations 
have been added or modified to address 
customer and tenant requirements, and 
cyber threats continually increase in number 
and sophistication. This paper examines one  
security strategy for IT networks and the 

challenge of how to deter intruders while 
protecting people and assets. 

SECURITY CHALLENGES 
Typically, ports use a massive network of 
technologies ‒ some of which were not 
designed with the sophistication needed 
to safeguard them from today’s hackers, 
criminals and terrorists. As a result, port 
security is often limited by outdated, diverse 
systems with limited ability to expand to 
reach the  scale and mobility needed to 
create a truly connected, secure port.

While many ports have implemented 
layered security systems using devices 
such as fences, cameras, sensors, access 
control, CCTV, radar, and patrols, they still 
may be lacking the robust network security 
needed to adequately protect data and 
communications. 

Many ports have outgrown the capacity 
of the wired network, and wired build-outs 

in concrete and water are not feasible. 
These port operators are looking to wireless 
systems to increase network connectivity 
and security. However, workers, ships, 
containers, equipment, and vehicles 
roaming throughout a port can create 
interference and restrict signal range for 
many wireless networks. 

One challenge is that port environments 
are exposed to extreme weather 
conditions and temperature fluctuations, 
so any new equipment has to withstand 
these conditions and perform at an 
optimal level. 

It can also be challenging to convince 
port operators and ship owners that 
security enhancements are worth the 
investment, especially if an attack has not 
yet occurred. Plus, they may need to be 
convinced that integrating an advanced, 
secure communication system can be done 
without interfering with daily operations. 

SECURING FUTURE PORTS 
WITH MULTI-LEVEL CYBER SECURITY
Chad Mercer, Vice President, Information Assurance, 
Rajant Corporation, Malvern, US
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PROACTIVE STRATEGY 
Ports need a multi-level security strategy 
to prevent and detect threats because 
both physical security and cyber security 
are vitally important. An active port also 
relies on constant communications to 
operate effectively. Even the shortest 
period of downtime can result in the loss 
of information needed for emergency 
response. 

Today many ships, vehicles, and pieces 
of equipment are autonomous, driving 
themselves via a large number of connected 
computer systems with humans monitoring 

performance. Imagine the havoc that could 
result from a cyber attack on autonomous 
vehicles, causing serious injuries to people 
and massive vehicle and cargo damage. To 
protect operational integrity, autonomous 
vehicles and equipment need ultra-reliable, 
ultra-secure people-to-machine and 
machine-to-machine connectivity.

Physical security, cyber security, and 
redundant communications need to be 
integrated into a multi-level security 
program that:
• Supports surveillance and real-time 

tracking of port assets

• Enhances situational awareness, which 
evaluates both risk and incidence of 
threats 

• Promotes collaboration across various 
populations, networks, and processes

• Processes and shares intelligence 
appropriately

• Protects information confidentiality
• Maintains operational integrity for 

autonomous vehicles and equipment
• Scales to accommodate future expansion 

CONNECTED DEVICES
The Internet of Things (IoT) helps increase 
productivity and safety through a myriad 
of devices. Forecasts predict that across 
several sectors we will see a 31% increase 
in connected “things”, such as Unmanned 
Ground Vehicles (UGVs), drones, and 
Unmanned Aerial Vehicles (UAVs), from 
2016 to 2017.  

At present, drones are not actively being 
used as part of ports’ security ecosystems. 
However, due to their ability to be quickly 
deployed to provide situational awareness 
for first responders, we can expect to 
see drones being used effectively in port 
security applications in the near term. 

 These devices generate enormous 
volumes of data, making redundancy and 
confidentiality even more important. To 
realize the benefits of automation, IoT, and 
other emerging technologies, the security 
strategy needs to address their unique 
requirements such as mobility, continuous 
connectivity, and bandwidth for transfer 
of high volumes of voice, video, and 
productivity data.

Intruders have an ever-increasing number 
of highly sophisticated cyber tools, making 
security an ever-moving target. AV-TEST, 
an independent IT-security institute, 
registers over 390,000 new malicious 
programs appearing online every day. As a 
result, the strategy must also address the 
need for ongoing security management, 
maintenance, and upgrades. 

BUILDING A SECURE, REDUNDANT 
NETWORK
A Rajant Kinetic Mesh peer-to-peer, private 
wireless network can provide port operators 
with fully mobile, redundant, secure 
communications.

In traditional wireless networks, 
additional access points or infrastructure 
nodes must be purchased to serve as 
backups, inflating the overall deployment 
cost significantly. With a Kinetic Mesh 
network, the multi-radio mesh forms a fully 
redundant web of connectivity without the 
added cost of purchasing “backup nodes”. 
Kinetic Mesh networks are inherently 
redundant because each wireless node 
includes multiple radios and automatically 
forms connections with numerous other 
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wireless nodes within the mesh, and Rajant 
software InstaMesh automatically directs 
data over the most efficient path, enabling 
mobility for networked equipment. This 
capability greatly mitigates radio-frequency 
interference and bottlenecks. 

The network supports Wi-Fi and uses 
Ethernet for integration with satellite, fiber, 
copper, cellular, LTE, 3G/4G, point-to-point 
wireless, and point-to-multipoint wireless. 
As a result, port operators can use legacy 
systems while still expanding network 
connectivity and security. The system is 
designed to be quickly deployed on virtually 
any assets such as vehicles, quay cranes, 
surveillance cameras, drones, and buildings.

MILITARY-GRADE SECURITY
Born from military applications, Rajant 
networks offer robust security capabilities 
throughout the mesh, for example multiple 
cryptographic options. 

As encrypted information flows 
through the mesh, it stays encrypted all 
the way through and is not decrypted 
until it is delivered to its final destination. 
This encryption also helps protect 
communications from attacks that try to 
pinpoint which nodes are communicating 
with other devices. The authentication 
provides protection from packet injection 
or replay attacks.

It is recommended that network 
management software be used to isolate 
and separate configuration roles, for 
example, administrators and cryptographic 
administrators, to provide an added layer of 
security. 

PHOTO-SURVEILLANCE 
A kinetic mesh network can provide high-
bandwidth to support video surveillance ‒ 
from streaming live remote camera video 
to maintaining visual communications 

with patrolling unmanned aerial or 
ground vehicles. Fully redundant mobile 
communications let security officers access 
the real-time information and respond 
quickly and safely.  

Recently, ransomware has become a top 
security concern. One such cyber attack cost 
Maersk up to US$300 million and disrupted 
operations for two weeks. A ransomware 
attack is an exposed vulnerability that 
resides within Windows PCs and is related 
to leaked back-door access methods that 
reside in out-of-date operating system 
versions. To prevent ransomware attacks 
such as Petya, the best solution is to ensure 
that the Windows system operating within 
the port’s network has all the latest security 
patches installed and that it runs a current 
version of antivirus software. Additionally, 
network monitoring appliances or 
applications can be used to identify 
ransomware within a network so that its 
ability to spread is minimized. 

Ultimately, the best protection against 
ransomware and other attacks is to backup 
data often on a remote storage device 
that is firewalled away from the main port 
operations network. 

PROTECT PRODUCTIVITY ENABLERS 
Think of cyber attacks as trade warfare with 
ports on the front line. Whether deploying 
a new security network or expanding an 
existing one, it is best to implement a 
solution that addresses a specific port’s 
application requirements as well as 
the unique requirements of emerging 
productivity enablers such as autonomy 
and IoT. Physical security, cyber security, 
and redundant connectivity should be 
combined into a multi-level, secure network 
to safeguard global trade. 

It is important to deploy a network 
solution that can bridge the gap between 

current infrastructure and a secure, 
connected port. A Rajant Kinetic Mesh 
network with military-grade security 
can give port operators the deployment 
ease, flexibility, reliability, and scalability 
to meet today’s requirements for secure 
communications and to grow as needed.
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Rajant BreadCrumb LX5 is a wireless device that can fit to a quay crane to form a mesh network
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VTS, NAVIGATION, 
MOORING AND BERTHING

“There is a need for mega-terminals to fully digitize 
their assets so that each resource emits a time stamped 
digital data stream.” 

José Gimenez Maldonano, Ports Energy Director, Valenciaport Foundation and Researchers with RISE 
Viktoria, page 104



Ports must continually invest in 
infrastructure and efficient equipment to 
remain competitive.  The largest ports in 
particular have made substantial upgrades 
to serve mega-vessels, for example 
triple-e vessels carrying more than 18,000 
TEUs. Port container terminals have been 
transformed into mega-terminals capable 
of handling more than 3.5 million TEUs per 
year. 

In parallel, mega-terminals have 
increased port resources for serving ships 
and enlarged their capacity to manage 
their hinterland transport. Mega-terminals 
are highly concentrated in the Far East – 
North Europe routes, mainly involving 
China, Singapore, South Korea, UAE and 
the Netherlands-Germany ports.

In order for mega-terminals to berth 
18,000 TEU vessels, quay draught must 

be at least 18 meters, container yards 
must be enlarged, and other critical 
infrastructure investments must be made. 
The development of mega-terminals is 
thus directly linked to, although not only 
linked to, an increase in trade tonnage 
and the size of vessels. The economics of 
operating a mega-vessel requries mega-
terminals to manage their resources in 
a way that allows immediately berthing 
these vessels on arrival at the harbor and 
minimizing their stay within the port. 

These capital investments should be 
at the forefront of the agenda when a  
port is making the decision to maximize 
its efficiency and competitiveness. Many 
other operations need to be synchronized 
in order to optimize the length of a 
vessel’s port stay and minimize the costs 
to operators of  mega-vessels. 

CHALLENGES 
Obviously, more resources are required 
to manage and operate a mega-terminal 
compared to a regular terminal. This 
is a great opportunity to use digital 
technology to facilitate the increased need 
for coordination and optimization and to 
reach the necessary levels in a sustainable 
way.

There are usually approximately 25 
unique actors involved in a port call, 
and no system is better than its weakest 
link. Even though heavy investments 
are made to ensure higher capacity and 
efficiency of terminals – both in physical 
and digital infrastructure – it will not be 
enough if just terminal operations are 
made efficient, involving all operations 
throughout the port call process, from a 
vessel approaching through to its leaving 

EMPOWERING MEGA-TERMINALS 
WITH GIGABYTES
Professor Mikael Lind,  Professor Richard Watson, Michael Bergmann, Sandra Haraldson with RISE Viktoria, 
Sweden; 
José Gimenez Maldonano, Ports Energy Director,  Valenciaport Foundation, Spain

WWW.PORTTECHNOLOGY.ORG104   EDITION 75: AUTUMN 2017 

VTS, NAVIGATION, MOORING AND BERTHING VTS, NAVIGATION, MOORING AND BERTHING



the port area. Each phase of the process 
must be synchronized, optimized, and 
executed with precise timing to minimize 
time in the harbor. 

A port call is realized by different 
organizations operating as part of the self-
organized ecosystem that is typical of the 
maritime industry, with many independent 
parties that episodically interact to execute 
a service. 

No overarching organization, or 
ecosystem member, has power over 
others in the realization of port call 
operations. Due to this power, sharing, 
synchronization, and optimization need 
to be based on market relationships, 
i.e. a desire to share information about 
each members’ operations as a basis for 
situational awareness of the current and 
planned status for a particular vessel 
and associated resources required for 
a successful port visit. A key driver for 
ensuring optimized and synchronized 
operations is to coordinate with a high 
degree of predictability, building on solid 
estimates of future operations. 

Today prediction powers for operations 
are insufficiently precise, which results 
in poorly coordinated operations and 
excessive waiting times. Some reasons for 
this lack of precision include:
• Actors have different conceptions of 

when and where different operations 
will occur

• Actors have not synchronized their 
operations 

• Actors do not make accurate enough 
time estimates

• Critical data are not shared in real-time
• As of today there is no port-call 

message standard 
Shipping lines would make significant 

savings if the total turn-around for a port 
visit could be reduced by as little as 30 
minutes. Thus, it is not surprising that the 
industry is likely to favor ports who can 
ensure fast turn-arounds, particularly for 
asset intensive mega-vessels. In fact, major 
shipping lines have already implemented, 
or are in the process of, projects to reduce 
Total Turnaround Time (TTT) for port calls, 
pressuring ports to acknowledge TTT as a 
Key Performance Indicator (KPI).

THE SOLUTION
Empowered by the STM validation 
project, which runs from 2015-2018, Port 
Collaborative Decision Making (PortCDM), 
software is being demonstrated and 
validated throughout 13 European ports, 
including the ports of Gothenburg, 
Valencia, Barcelona, Cyprus, and 
Stavanger, with promising results. 

To cater for maintaining the concept of 
PortCDM, an international PortCDM council 
has been established. New initiatives 

are now being taken by different actors 
associated with maritime operations and 
service provisions to adopt PortCDM and 
thereby building on principles that takes 
the maritime sector towards adoption of 
inter-operable standardizations across 
the self-organized ecosystem of maritime 
operations.

The PortCDM solution is one of several 
concepts of Sea Traffic Management 
(STM) catering for connectivity within 
and between ports, ships, and between 
ports and hinterland operators. Digital 
connectivity is the key to sustainable 
multimodal transport systems.

The PortCDM approach  allows involved 
actors to share real-time information about 
co-ordination points in a standardized 
format. 

The overall goal with PortCDM is to 
enhance predictability for core operations 
in the port call process providing vast 
benefits for involved stakeholders. This 
is driven by two sets of demands 1) 
contemporary demands by shipping lines, 
the customers of the port and the terminal, 
to shorten TTT and to perform just-in-
time operations, and 2) contemporary 
demands from involved actors to be 
efficient in operations related to a vessels’ 
port visits. For instance, from a terminal’s 
point of view, it is essential to know 
precisely when terminal operations for a 
ship can be started and when the quay will 
be available for the next incoming ship. 
Terminals both rely on conditions provided 
by others and determine conditions for 
others’ operations, shown in Figure 1.

The concept of PortCDM acknowledges 
six KPIs; Duration time, waiting time, 
berth productivity, capacity utilization, 
predictability, and punctuality. These are 
derived from time stamp data exchanges 
for a particular port call shared by 

machine-to-machine interaction between 
different systems using the payload format 
of a time stamp data standard. Time stamp 
data consists of a time type, i.e., estimate, 
actual, recommended or targeted, and this 
data is combined with one or more data 
points regarding the status of a resource, 
such as its location, service provided, 
or administrative procedure completed. 
An example of a location time stamp is 
an ETA_Vessel_Berth, and an example 
of a service time stamp is an ETA_cargo 
operations_commenced. 

The progress of a port call process can 
be described by a set of related states that 
are designed to achieve execution of the 
port call process, see Figure 2. 

At the core of the port call process is 
the vessel making a visit for a particular 
purpose. PortCDM is based on several 
approaches to enhance precision in time 
stamps, for example combining multiple 
data sources.

High precision in time stamps provides 
better planning horizons for approaches 
to be served. This is all part of the 
emerging field of maritime informatics. 
Digitization of port operations and 
digitized connectivity among all actors will 
create gigabytes of data. The exploitation 
of these data, particularly with regard to 
the mega-components of shipping, is a 
foundation for improved port and vessel 
efficiency with sustainable ecological 
and economic improvements as well as 
enhanced transparency for cargo owners. 
The mega-terminal will become a gigabyte 
foundry.

THE GIGA FUTURE
There is a need for mega-terminals to fully 
digitize their assets so that each resource 
emits a time stamped digital data stream. 
The real-time merging and processing 

Figure 1: Terminal operations and navigational operations in context
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of these data streams by advanced data 
analytics tools and machine learning 
applications is the solution to handling 
the complexity of the new mega-vessel 
environment and generate greater port 
handling efficiencies. 

A new level of situational awareness 
for all actors is possible in the digital data 
streaming era. It can support look-ahead 
situational awareness to explore likely 
port operations in the immediate future, 
and it can support look-back situational 

awareness to learn how to improve 
operations and identify lessons hidden 
in historic data. Most importantly, it 
enables "look-now" situational awareness 
to optimize ongoing activities. Gigabytes 
make for mega-efficiency.
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It further expands the reach of the 
logistics-ports community by serving as a 
research, training and cooperation centre 
of excellence.

ENQUIRIES

Emails: mikael.lind@ri.se
Websites: www.viktoria.se
                  www.valenciaport.com

Figure 2: Essential states in the port call process, slide taken from the 2016 presentation by  Mikael Lind, Sandra Haraldson, M Karlsson, R T 
Watson entitled Overcoming the inability to predict – a PortCDM future presented  to the 10th IHMA Congress.
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PortMaps is the Port of Rotterdam’s GIS-
based system for sharing port-related 
information. The home page of this system 
displays itself as a map of Rotterdam and all 
port data can be accessed from here. We 
believe that a spatial approach like this – à 
la Google – is definitely the way forward.

More or less everyone understands a 
geographical map. In hindsight from our 
digital age, the geographical map is a very 
logical choice in mapping out one’s terrain. 
But before you take that step you have 
actually spent quite a bit of time thinking 
the coordinates through. PortMaps solves 
this as it is a combination of a spatial geo 
system, SAP software and a SharePoint 
document management system that brings 
together all the documents in one, thereby 
drastically upgrading the traditional map. 

Rather than search through folder 
directories with all sorts of different files, 
users can now review, share and analyse 
information via a map of the Rotterdam 
port area. Further, due to the port’s large 
surface area and all the industrial and 
transport activities that take place here, 
the Port of Rotterdam deals with a huge 

number of stakeholders. Maps play an 
important role in this context, providing 
insights into themes such as environmental 
issues, noise pollution, safety and 
accessibility. In addition, they offer a 
clearer overview of the port’s complex 
infrastructure.

THREE CLICKS
Our point of view is that the users – the 
managers of a quay wall, for example – 
need to be able to access the required 
information in no more than three mouse 
clicks. Whether it concerns a maintenance 
report, the design specifications or a 
cross-section, the local depths of the port 
basin or the location of pipelines or power 
cables. In terms of user-friendliness, the 
system can be compared with the intuitive 
interface of an iPhone. Internally, it has led 
to time savings of over 25% when it comes 
to collecting this kind of information.

CROWD QUALITY
Rotterdam has earned a unique position for 
itself in the international port community 
with an approach on total information 

access via a Geographic Information System 
(GIS). Another advantage is that everyone 
consults the same data and works with the 
same document versions. This promotes 
efficiency and prevents misunderstandings. 
In addition, it contributes to the quality 
of the data itself. Since the information 
is reviewed by a large number of people, 
small errors or out-of-date information are 
identified and corrected far quicker. This 
results in a kind of crowd quality assurance.

SEXY AND STUFFY
Development on PortMaps started in 2013 
and was initiated in response to concrete 
needs. The base system was completed 
within the space of 18 months. However, 
the technology in itself is not the main 
challenge. Entering and maintaining 
data are far more complicated tasks to 
continually practice. To start, you have to 
deal with definition issues, which serve as 
the foundation for a uniform, centralised 
information service. Next there’s the 
hurdle of convincing all the different users 
that they need to abandon their own little 
local systems and Excel sheets. Finally, 

ROTTERDAM PORT: 
PORTMAPS LET THE OUTSIDE IN
Herman Meijer, Data Management Manager, 
the Port of Rotterdam, Netherlands 
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there’s the issue that while conceiving 
and developing the system, we have to 
ensure all is ‘sexy’ enough internally, as 
subsequent stages – drawing up revision 
procedures for data, for example – are a lot 
‘stuffier’. 

You can see people’s enthusiasm 
and workflow waning as a result of 
stuffy operational models, yet data 
maintainability is what actually makes or 
breaks a system, and you need agreements 
and procedures for that kind of thing. 
Therefore, we need to ask; ‘who will 
be managing the information?’ Settling 
organisational aspects like that can 
occasionally be tough.

GAME WORLD
But while everything is presently up 
and running, the job is not finished yet. 
We are putting a lot of thought into the 
further development of the GIS. In this 
undertaking, we try to learn from the 
example of Google Maps, but also other 
companies that base their revenue models 
on 3D geo information – TomTom and 
Here, for example, as well as engineering 
firms and the gaming industry. 

The system has to take the step from 
2D to 3D. Our ambition is to bring the 
outside in. This means that, effectively, a 
model should include everything found 
in the physical world. 3D is indispensable 
for that kind of thing. It provides you with 
information below and above the surface. 
You can not only distinguish boundaries 
concerning pipeline connections, for 
example – but you can also offer the user 
insights into noise and environmental 
buffer zones.

SENSORS
Another step is integration with dynamic 
data. Our team are performing a wide 
range of experiments in this field at the 
Port of Rotterdam Smart Infra Lab. Things 
get really interesting when you can 
incorporate the data provided by sensors 
in the system via the Internet of Things. 
Information about the utilisation rate of 
berths in the port basins, for example, 
or parking spaces on shore are all great 
insights for us. 

4D
Looking a bit further into the future, the 
system may even become 4D at some 
point, and this means you introduce the 
dimension of time. We use our port map 
to check a past situation at a specific site, 
in some cases with the aid of augmented 
reality and look at what it will look like 
in the future – if there are project plans. 
However, it will take a few more years 
before we get there. Right now PortMaps 
is mainly intended for internal use, but 

the Port of Rotterdam will increasingly 
be making the GIS available to external 
partners too. Ultimately, our objective as 
the Port of Rotterdam is to make processes 
in the port as efficient as possible for our 
clients. PortMaps can play a very important 
role in this context.

PORT OF ROTTERDAM IS DIGITISING
Rotterdam has always been a pioneering 
port. It has a long history of embracing 
cutting-edge technologies and processes. 
Innovation has definitely done Rotterdam 
well. It is presently the largest port in 
Europe, with an annual throughput of 
some 465 million tonnes and just under 
30,000 sea-going vessels mooring at 
its quays every year. This is a result of 
the port’s continuous efforts to arrange 
matters more efficiently, effectively and 
sustainably and connect seamlessly with 
the port authority’s mission to create 
economic and social value by working 
together with clients and stakeholders to 
realise sustainable growth in a world-class 
port. 

While Rotterdam absolutely plans to 
remain Europe’s largest port, what may 
ultimately prove even more important is 
its ambition to become the smartest port 
in the world. Smart in the utilisation of 
natural resources. Smart in maintaining 
constructive relations with local residents 
and other stakeholders. And, of course, 
smart when it comes to thinking along 
about efficient solutions for its clients.

At a fundamental level, smart 
innovations also present a solution for 
the challenges faced by our port. Simply 
saying that we live in an era of change 
fails to convey the dynamism of our 
times. Rather, we are living through a 
change of eras. Together with the current 
drive for sustainability, digitisation means 
that our entire society – but above all the 
port – is at the cutting-edge of major new 
developments.  For example, processes 

are becoming increasingly transparent, 
thanks to the implementation of 
information technology and big data 
processes. This eliminates unnecessary 
links in the chain and clears away obstacles 
so that, ultimately, the entire logistics 
chain can operate more efficiently – and, 
as a result, more competitively. 

Rotterdam has taken the lead in 
this transformation through projects 
like PortMaps, but also with the port 
community system Portbase, the 
corporate start-ups Rotterdam Logistics 
Lab and Smart Infra Lab and the port-
related accelerator programme PortXL. 
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When Port Technology’s Container 
Terminal Automation Conference drew to 
a close in April, 2017 two key discussion 
themes that had emerged from many 
presenters and delegates were disruption 
and collaboration: Disruption to business 
models and collaboration between 
stakeholders across the supply chain. 
Both are seen to be critical in keeping the 
marine industry moving forward. This paper 
discusses how advanced we are on that 
journey, and whether it’s even the marine 
industry we’re operating within.

Just over a year ago in mid-2016, I 
contributed a technical paper for Port 
Technology that referenced a conversation 
I’d had with Gerd Leonhard, a renowned 
‘Futurist’ who offered some very interesting 
insights into the future of the marine 
industry. 

Back then, Gerd predicted a number 
of things for the sector. Among them, 
he talked about the need for ‘hyper-
collaboration’ – built on the idea that 
different stakeholders have different 
strengths – making partnerships throughout 

the supply chain and across industries 
profitable and indeed, necessary to survival. 

He predicted that smart ports will 
become part of smart cities: holistic eco-
systems that are automated, data driven, 
integrated and green. He anticipated huge 
change to business models, across the 
supply chain. 

With vessels, ports and hinterland 
transport becoming part of a connected 
eco-system, a ‘shipping OS’ would be 
needed – a common platform with shared 
standards, where data access will be as 
important as data ownership.

ASSESSING THE SITUATION TODAY
Twelve months later, this vision is becoming 
a reality much faster than I think many of 
us anticipated. In 2017 so far, we’ve seen 
logistics shaken up. We’ve seen Amazon 
rapidly expanding its own infrastructure. 
We’ve seen the tie-up of Maersk and 
Alibaba, as well as Maersk and Blockchain. 
We’ve seen Wartsila automating on-board 
procedures, as well as more progress 
towards autonomous ships and drones. 

Who knows how many other revolutionary 
partnerships or technologies will have 
emerged between the time of writing this 
and publication? 

In order to better understand and get a 
holistic view of what is happening across 
the industry, we recently commissioned a 
piece of independent research rounding 
up the latest resources, views and 
applications within the port automation 
space. The report is called ‘Use of Big Data 
in the Maritime Sector’, and we use the 
term maritime, rather than marine, very 
purposefully. 

RETHINKING OUR INDUSTRY
In a recent keynote, Frank Coles, CEO 
of Transas, talked about distinguishing 
between ‘shipping’ and ‘maritime’ 
sectors. Maritime meaning ships and ship 
operations. Shipping meaning the end-to-
end transfer of cargo, whether by sea, rail 
or air.

Shipping is brilliantly adept at taking 
advantage of new technology. Maritime – 
not so much. We’ve not got the pleasure of 

A NEW MARITIME 
OPERATING SYSTEM 
Richard Hepworth, President, Trelleborg’s Marine Systems Operation, Dubai, UAE  
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being in the shipping industry, we’re in the 
conservative maritime industry and it needs 
shaking up, urgently. 

Retailers are already disrupting shipping 
by taking greater control over logistics: they 
are moving from last mile delivery to first 
mile – and the first mile is supposed to be 
the remit of maritime.

Of all the partnerships and expansions 
of the last year, Amazon Logistics+ holds 
the most potential impact for the maritime 
industry. Unlike AliBaba, who does not yet 
control its own infrastructure - Amazon 
Logistics+ is built on the premise that 
– given the volume of goods it controls 
– it can move cargo most efficiently than 
traditional logistics companies. 

eCommerce companies lease planes and 
airports, why not vessels and ports too? We 
are a critical part of the first mile of shipping 
– and we’re being disrupted. We’re the 
last piece in the new eCommerce business 
model.

RETHINKING OUR ROLE 
Our job as "port technologists" should 
not be as "fender suppliers" or "crane 
manufacturers": our objective is to 
facilitate movement as smoothly and cost 
effectively as possible. To do this, we need 
to collaborate, to develop common systems 
and processes.

We must never forget our job, ultimately, 
is to make the delivery of products to 
the end customer as quick and efficient 
as possible. If we’re seen as a hindrance 
or unnecessary expense, our customers 
will find a way around us. It is already 
happening and to stop it understanding 
customers is vital.

We need to understand the customer 
business models and key drivers to 
improving their operations. We then need 
to adapt our businesses to suit – making use 
of technology, data and collaborating with 
new partners.

Amazon and others of its kind gaining 
control of the supply chain remains the 
challenge – one that will inevitably include 
further, as yet, unimagined technologies. 
Once these hugely digital players are in 
the game, they will want to bring more 
advanced technology port side.

But we have to act quickly and be aware 
that the key to this will be collaboration 
between all stakeholders, acceptance of 
new technologies and deep customer 
understanding. Despite all this, I remain 
convinced that traditional players can still 
be valid in ports of the future, whatever the 
next iteration of the business model is. 

HOW DO WE EVOLVE?
We evolve by looking at what we as the 
marine sector already have that shipping 
does not: asset data, performance data, 

and data that will allow us to implement 
efficiencies that shipping companies, so 
far, would not be able to. As connectivity 
becomes commoditized, suppliers are 
beginning to reinvent themselves as service 
businesses – Trelleborg included – we need 
to transform ourselves to become more 
than simply product suppliers. This means 
making use of digital technology and data to 
help accelerate customer performance.

However, everyone doing this separately 
isn’t enough. We need open APIs, shared 
standards and data normalization. We need 
to start sharing and integrating now – as 
the maritime industry – to compete against 
shipping. 

At Trelleborg, we are focusing a lot of 
effort on making use of the data we can 
collect, not just from our own traditional 
suite of products – but also from other third 
party assets, be that ships or other port 
equipment. To do this we have to develop 
standards and protocols for collecting data 
and storing data.

A SUPPLIER PERSPECTIVE
That brings me to SmartPort, Trelleborg’s 
answer to the need for a standardized way 
to collect and store data. It’s essentially a 
technology platform that connects port 
operations, allowing users to analyse asset 
performance and apply data insights, to 
improve day-to-day decision making. 

We know that many businesses are now 
looking for ways to evolve their offerings, 
and in doing so, are beginning to build 
more technology driven solutions. Serious 
players in the market are already developing 
equivalents, knowing they will need a 
platform for collaboration in future. Our 
tech stack, the hardware, software and data 
management infrastructure we’re using, is 
the fundamental building block in how we 
are moving forward with our business and 
how we will help our customers improve 
their operations. The most important part is 
that the API structure enables collaboration 
with third party systems and third party 
assets.

Historically, Trelleborg has supplied many 
products for the port environment, from 
fenders to mooring equipment, from Ship 
Performance Monitoring to Navigation and 
Piloting systems: each of which has their 
own sensors fitted. By adopting SmartPort 
architecture, all of these systems can be 
brought under one cloud-based system.

This then allows us to develop apps that 
can access asset data, interrogate it and 
present in useful ways, to allow customers 
to make more effective decisions through 
deep, accurate insights. And that’s just our 
data – collected from places and sources 
we’re already installed in. What we need 
is for all available data to be formatted, 
collected and stored in a common way.

Then we need to multiply it exponentially, 
across multiple assets and organizations. 
With standardization across data collection, 
formatting and storage, true collaboration 
across the supply chain will be possible. 
Then we can really develop a holistic 
Maritime OS, to truly compete with the 
shipping industry. 

The ability to collect, analyse and action 
data has already become critical, and will 
only become more so. Data generation and 
analysis will be king, and the architecture 
that empowers collaboration between 
smart assets will be critical. Those that act 
now to gear up for the era of collaboration 
will give themselves the chance to become 
part of the new ecosystem, and, ultimately, 
part of the Maritime OS.
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