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Smart Port Cities:
Data Capture for Decision Making
Nick Lambert

2

● In 2017 UK ports handled 482 million
tonnes of freight, and 22 million
international sea passengers.
● Approximately 40 major commercial
port cities and towns handle 70% of
the UK port tonnage.
● These are complemented by c80
smaller commercial ports.
● Over 95% of UK imports and exports
by volume pass through the
country’s ports.
● UK ports directly contribute £1.7bn in
GVA to the UK economy, and they
directly employ some 118,000
people.
● Internationally, it is estimated that
839 major ports handle c99% of
global trade with many thousands of
smaller ports.
● Expenditure on sea port
infrastructure is expected to double
between 2014 and 2025.

Ports:
Market Overview

• Image: Port of Rotterdam.

• The UK ports sector is one of the largest in Europe, in 2017 handling some 482
million tonnes of freight, and 22 million international sea passengers.
• The UK market comprises 40 major commercial port cities and towns, which
handle 70% of the UK port tonnage. These include major all-purpose ports
such as Southampton, London and Liverpool; ferry ports such as Dover;
specialised container ports such as Felixstowe; and ports catering for
specialised bulk traffic, such as coal or oil. These major ports are
complemented by approximately 80 smaller commercial ports that may cater
for local traffic or specialise in particular sectors such as fishing or leisure
boating.
• Over 95% of UK imports and exports by volume pass through the country’s
ports and 90% of world trade is carried by sea. It is estimated that UK ports
directly contribute £1.7bn in Gross Value Added (GVA) to the UK economy, and
they directly employ some 118,000 people.
• Internationally, it is estimated that 839 major ports handle c. 99% of global
trade with many thousands of smaller ports.
• In addition to being important modal hubs in the country’s transport system,
many ports are centres of local economic activity. Industries such as oil
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refineries and power stations as well as a range of businesses are located in or
near ports. Ports themselves are increasingly diversifying their activity into
logistics and other value-added services.
https://www.gov.uk/government/statistics/portfreight-statistics-2016-finalfigures
https://www.gov.uk/government/statistics/finalsea-passenger-statistics-2016
https://www.maritimeuk.org/value/
https://www.maritimeuk.org/about/our-sector/ports/
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Focal Points of Innovation:
Autonomy

• https://www.maritime-executive.com/article/waertsilae-conducts-autonomousferry-voyage-and-docking

• But what happens when an autonomous vessel reaches port? In late 2018 the
Norwegian Ro-Ro / passenger ferry Folgefonn completed a successful
automatic docking exercise. Once the human operator had selected the
destination berth, the 85m-long fully electric vessel left the dock, manoeuvred
out of the harbour autonomously, and sailed all the way to the next port of
call.
• Once there, it also manoeuvred through the harbour entrance, and docked
alongside the terminal. All of this took place without human intervention, with
navigation dictated by a series of pre-determined tracks and waypoints.
• The Norwegian Maritime Authority were fully involved in the trial, and
announced that they were impressed with the smoothness of the
demonstration. This was the first time that a vessel of this size completed a
fully automated dock-to-dock operation, completely free from human
intervention.
• Note: pilot in ‘look, no hands!’ pose.
• https://www.portofantwerp.com/en/news/first-port-antwerp-innovativeautonomous-sounding-boat-unique-technology

• In the summer of 2018, the port of Antwerp trialed the use of a fully
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autonomous survey boat. The Echodrone is powered by electricity and is able
to undertake echosounding – without human involvement – to provide up-todate seabed inspection data to inform understanding of which areas of the port
may need dredging in order to maintain safety of navigation. Working within a
very busy port environment has driven one of the system’s key innovations, in
that the Echodrone uses verified navigation data in the cloud to enable it to
move safely around the port. This system means that the Echodrone – much
smaller and nimbler than its larger, manned sister survey vessel – can continue
to operate safely in heavy shipping traffic.

• https://www.maritime-executive.com/article/waertsilae-conducts-autonomous-ferryvoyage-and-docking

• Once ships are safely docked and their cargo unloaded, they then need to be
transported to their final destinations, and that journey can often continue on
water.
• Dutch manufacturer Port-Liner last year announced plans for 52-metre barges
for such onward operations. From summer 2018, these fully electric – and
potentially crewless – container barges began to operate from the ports of
Antwerp, Amsterdam, and Rotterdam.
• The first batch of five barges – each capable of travelling for 15 hours at a time
and carrying 24 by 20ft containers – can operate without any crew.
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Focal Points of Innovation:
Digitalisation

• Mobile image: https://www.intelligentcargosystems.com/

• Delays in port are responsible for billions of dollars of wasted bunkers, hours
of extra admin onboard and ashore, and the biggest reason over 60% ships
are a day late from their schedule. CargoMate can help you take control of
every port call worldwide. By monitoring the estimated cargo completion time
using the CargoMate platform, you can optimise your port calls using
intelligent information to make decisions based on fact.
• Keep your vessels on schedule, reduce your fuel consumption and make your
customers happy, all by making one simple change.
• MPA news image: https://safety4sea.com/mpa-singapore-improves-onlineapplication-for-certificate-ofendorsement/?utm_source=noonreport&utm_medium=email&utm_campaign=smar
t

• Singapore's Maritime and Port Authority has moved to further improvements
to its online application for the Certificate of Endorsement (COE). From now
on, the Receipt of Acknowledgement (ROA) will be automatically issued
upon submission of COE application on the Marinet, instead of two working
days. This will enable companies to sign on officers whom the company has
assessed to be competent for the intended shipboard position, while waiting
for the processing of COE application or if the COE do not reach the ship in
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time.

• India image: https://www.financialexpress.com/infrastructure/how-port-communitysystem-an-e-commerce-portal-is-changing-indias-maritime-infrastructure/1685933/

• India’s ranking on World Bank’s ease of doing business index improved from
100 in 2017 to 77 in 2018. A vital role in this jump was played by the ITenabled integration of India’s maritime infrastructure.
• While the Port Community System (PCS), an e-commerce portal, was
introduced by the Indian Ports Association (IPA) in record time, efforts are
already underway to shift to PCS1x, an upgraded version of the programme,
which would allow India to move up further on the ease of doing business
index. “Such a big infrastructure push is a rare happening; the PCS has
revolutionised the Indian maritime sector,” a shipping ministry official says.
• PCSIx, a cloud-based new generation system, brings together the different
stakeholders of the maritime sector on a single platform, facilitating
government-to-business, business-to-government and business-to-business
transactions even as it ensures extreme levels of cyber security. As PCS’
architecture is built on an open platform, the technology can integrate any new
concept or module available in the industry without disturbing the existing
ecosystem. This unique feature offers the system unlimited scope for growth
and expansion.
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“Thanks to real-time information about
infrastructure, water, air, etc., we can
enormously improve the service we provide
to everyone who uses the port, and prepare
to embrace the connected, autonomous
shipping of the future.”
Paul Smits
Chief Financial Officer,
Port of Rotterdam Authority

What That Means:
Data-Rich Environments

• Rotterdam link: https://worldmaritimenews.com/archives/254068/port-ofrotterdam-wants-to-be-the-smartest/

• Ports are major hubs in the supply chain. In Rotterdam, Europe’s largest port,
countless proceedings are happening every day. In the optimal supply chain,
each link seamlessly connects to the next. That is why the Port of Rotterdam is
looking into new developments to make the port services more efficient.
• A collaboration was recently announced in order to make Rotterdam a smart
port of the future. The Port of Rotterdam Authority and IBM teamed up for a
multi-year digitization initiative to transform the port’s operational
environment using Internet of Things (IoT) technologies in the cloud to benefit
the port and those who use it. The initiative will also prepare the Port of
Rotterdam’s entre 42 km site to host connected ships in the future.
• It begins with the development of a centralized dashboard application that will
collect and process real-time water (hydro), weather (meteo) sensor data and
communications data, analysed through the IBM IoT platform. This will enable
a new wave of safer and more efficient traffic management at the port.
• IoT image:
https://e.huawei.com/en/publications/global/ict_insights/201711060837/solutions/2
01712121546

• Port business processes include waiting for ship arrivals, unloading/loading
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operations, delivering containers, and transferring them to and from freight
forwarders. Required port information is entered into a Terminal Operation
System (TOS) days in advance; then, the system schedules all required activities
based on this static data. However, in today’s world, schedules based on static
data do not always meet customer needs, as customers prefer IoT-based
dynamic scheduling solutions that can deal with unexpected changes.
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• A secure, flexible and extensible platform with capacity to
provide better data, communication and connectivity, and
actionable information to support a range of Port City
challenges and intelligent / smart applications.
• The core platform is a data repository and integration
platform capable of storing and retrieving localised and
third party primary and derived datasets.
• Access is secured by an API with accounting and control
access capability.

New Solution:
Portfolio
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• Globally, nine million people died in
2015 as a result of air pollution, and
the problem is estimated to lead to
50,000 deaths a year in the UK,
accounting for some 8.39% of total
fatalities.
• Pollution-related diseases account for
an estimated 1.7% of healthcare
spending in high-income countries.
• 47 towns and cities in the UK are at
or have exceeded air pollution limits
set by the World Health Organization.
Nearly a third of those are in or are
adjacent to port areas.
• The global air quality monitoring
market is expected to be valued at
£7.46bn by 2025 (from £3.3bn in
2017), at a CAGR of around 8.31%
between 2018 and 2023.
• The global air pollution control
systems market is expected to be
valued at £77.15bn by 2025,
registering a 5.0% CAGR over the
period.

First Application:
Air Quality

• Poor air quality has been identified as a major problem globally, for the UK as
a whole, and for ports in particular. Globally, nine million people died in 2015
as a result of air pollution, and the problem is estimated to lead to 50,000
deaths a year in the UK, accounting for some 8.39% of total fatalities.
Pollution-related diseases account for an estimated 1.7% of healthcare
spending in high-income countries such as the UK.
• According to the European Environment Agency, most countries in Europe
have a substantial number of air quality monitoring sites in operation: France
has close to 900 sites; Germany has more than 500 sites; Spain has about
1,000 sites; and the UK has about 80 active sampling and over 1,100 passive
sampling sites.
• 47 towns and cities in the UK are at or have exceeded air pollution limits set
by the World Health Organization. Nearly a third of those are in or are
adjacent to port areas.
• The global air quality monitoring market is expected to be valued at £7.46bn
by 2025 (from £3.3bn in 2017), at a CAGR of around 8.31% between 2018 and
2023. Increasing adoption of air quality monitoring stations in different
industries is anticipated to fuel the growth of air quality monitoring market
across the globe.
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• The global air pollution control systems market is expected to be valued at
£77.15bn by 2025, registering a 5.0% CAGR over the period. The UK market
was valued at USD 2.82bn in 2017. The major factors driving such growth
include increasingly supportive government regulations for effective air
pollution monitoring and control; ongoing initiatives towards the development
of environment-friendly industries; increasing public-private funding for
effective air pollution monitoring; rising levels of air pollution; and increasing
public awareness related to the environmental and healthcare implications of
air pollution.

• Research images (June 2019): https://www.transportenvironment.org/press/luxurycruise-giant-emits-10-times-more-air-pollution-sox-all-europe%E2%80%99s-cars%E2%80%93-study

• Carnival Corporation, the world’s largest luxury cruise operator, emitted nearly
10 times more sulphur oxide (SOX) around European coasts than did all 260
million European cars in 2017, a new analysis by sustainable transport group
Transport & Environment reveals.[1] Royal Caribbean Cruises, the world’s
second largest, is second, yet four times worse than the European car fleet. SOX
emissions form sulphate (SO4) aerosols that increase human health risks and
contribute to acidification in terrestrial and aquatic environments.[2]
• Nick – Note that obviously Carnival strongly refuted this research. But this
shows a) that the pressure is increasing on the industry and b) there is a need
for more accurate port-related data.
• You can read their full counter-argument here: https://www.maritimeexecutive.com/article/report-cruise-ships-emitted-more-sox-than-europe-s-cars-in2017

• Carnival Corporation strongly refutes the conclusions from the Transportation &
Environment (T&E) report as being inaccurate, misleading and irrelevant. The
report is based on an in-house analysis applying highly questionable
methodology with so-called “best guess” estimated data on cruise ship
emissions. In fact, the figures arrived at in the report do not reconcile with
calculations using actual fuel data and emissions from cruise ships, as well as
data independently collected and verified by the ports themselves. It also does
not take into account that it is well-accepted among regulatory groups such as
the International Maritime Organization and the U.S. Environmental Protection
Agency that we have implemented several advanced technologies that remove
the vast majority and sometimes all of the sulfur from exhaust, resulting in
extremely clean air emissions.
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• New regulations (Sulphur 2020) and
other challenging compliance standards.
• Credible evidence of the contribution of
port-based companies to wider city
pollution levels is weak.
• This makes it difficult to apportion costs
for Air Quality Strategies (Port AQ
Plans).
• The cost to freight services of Clean Air
Zone tolls may reach as much as
£100/vehicle a day, adversely affecting
competitive standing.
• Citizen scientists’ low-cost air quality
sensors and analyses (borne from lack of
public confidence in industry statistics)
may produce invalid conclusions.
• Poor understanding of the impact of port
activities on air quality could lead to illinformed infringement challenges or
enforced interventions.
• Poor understanding of mitigation options
and ability to test control scenarios such as freight or vessel scheduling to
reduce air quality impacts.

Customer Problems:
Air Quality
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• Many stakeholders and customers will
benefit from Portfolio’s services.
• These include port operators, public
authorities, port tenants, cruise and
ferry lines, consultants, academics and
providers of third-party air quality
control products and services
• Each of these has an urgent need for
objective datasets, information and
detailed data analysis and optimisation
so that they can:
o Develop a deeper understanding of
the relationship between port and
city air quality concentrations.
o Make informed RoI decisions.
o Make informed intervention
decisions.
o Develop strategies to improve legal
compliance, especially in the face
of more stringent global emissions
controls and air quality regulations.
o Provide evidence to counter
infringement challenges or deepen
understanding of causes.

Customer Needs:
Air Quality Analysis
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The Future:
Additional Applications

• Air quality is just the beginning. Once the core data infrastructure is built, it provides
a platform for all manner of data applications.
• Map mage: https://sustainableworldports.org/project/port-of-hamburg-secure-truckparking/
• Bosch and the Port of Hamburg have initiated a project to optimising the parking

capacity in total in the Port of Hamburg by turning the parking area of the
Cruise Terminal Steinwerder into a multi-use facility making spaces available
for trucks on days without cruise ship calls. This will mean an additional 50
parking spaces for trucks – both long distance and hose serving the container
terminals – the center of the port.
• Truck drivers are able to find out more about free parking spaces at the cruise
terminal and, if available, book and park directly. The parking is limited, videomonitored and offers restroom facilities.
• Eﬃcient access to parking spaces − Can be booked reliably via a free online pla orm
(accessible via website or app) − Free parking spaces are displayed and can be
booked directly − No need for long search or wai ng me, lower fuel costs − Easier
compliance with driving periods.
• Logistics image: https://www.telekom.com/en/company/details/port-of-hamburggrowing-flows-of-goods-are-managed-more-effectively-limited-space-is-usedoptimally-and-backlogs-are-reduced--331062
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• Not much detail in here – just showing how connectivity and data could have huge
potential for more efficient logistics.
• Water quality image:
http://www.polb.com/environment/water_quality/water_quality_graphic.asp
• The Port of Long Beach regularly monitors water quality.
• The ability to overlay additional datasets (port movements, weather, etc) provide the
potential for deeper understanding.
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Coastal Safety:
The Big Marine Data Project

• Another emerging project is the Big Marine Data Project.
• Top right image: Marine incident data ‘flow’.
• Top left image: Boat Service Estimator - https://webobservatory.soton.ac.uk/big-

marine-apps/boatservice/
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Coastal Safety:
The Big Marine Data Project

• Top left image: https://yab.yomiuri.co.jp/adv/chuo/dy/research/20190808.html
• Image recognition application. An early warning alert system to first

responders…
• Top right image: Image recognition from coastal webcams.
• Bottom left image: Incident Web Map - Predictions dashboard
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Challenges
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“Creating clear, unambiguous
message exchange standards will
unlock the further potential of
enhanced data.”
Jacques Delort
Managing Director, Traxens

COMMON DATA
STANDARDS

• General background to the challenge: https://www.joc.com/technology/datastandards-accelerator-tech-adoption_20190319.html

• The feasibility and usefulness of data standards development in container
shipping is generally presented as an either/or dilemma: either standards will
develop to drive system interoperability and product adoption, or the industry
will carry on without standards.
• But perhaps that’s a false choice. On the sidelines of the 2019 TPM
Conference in Long Beach earlier this month, Charles Lee, chief technology
officer of the logistics software startup Kontainers, told JOC.com that
standards aren’t a prerequisite for technology adoption among shippers, thirdparty logistics providers (3PLs), and ocean carriers, but they are an accelerator.
• Source of quote: https://www.porttechnology.org/news/traxens-un-unveil-smartcontainer-data-standards/

• Traxens, experts in smart data for ports, terminals and the wider maritime
industry, has launched Business Requirement Specifications (BRS), the first
standards for smart container data exchange.
• The BRS regulations will be published by the United Nations Centre for Trade
Facilitation and Electronic Business (UN/CEFACT), and Traxens says it will
accelerate what it calls the ‘digital age of shipping’.
• Despite ‘smart’ containers – containers fitted with sensors and antenna and
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which can share relevant data throughout the supply chain – being widely used
already, there are currently no global standards in place to maximize the
potential of smart data.
• Initiated in October 2017, the ‘Smart Containers BRS’ project aims to provide
clear specifications for the exchange of data to ensure interoperability and easy
integration within different systems.
• Data will be generated once and shared between multiple stakeholders,
platforms and systems, improving data exchange, automated workflow and
alert generation.
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“It is clear that [digital connectivity]
will be of huge significance in the
future and will be an important
issue for our Maritime 2050
strategy.”
Nusrat Ghani MP
Maritime Minister

CONNECTIVITY
Ministerial quote:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachme
nt_data/file/710030/transport-infrastructure-global-future-a-study-england-portconnectivity.pdf
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“I have bad news for you:
Everybody will be hacked.”
Raed Shaikh
Head of Information Security,
Aramco

CYBER SECURITY
• Quote source: https://pubs.spe.org/en/jpt/jpt-article-detail/?art=5992 O&G, but
reads across.

• The downside of the proliferation of data-fueled digital technologies in the oil
and gas industry is the accompanying deluge of new cybersecurity threats.
• Internet of Things (IoT) devices are becoming commonplace as sensors and
edge processing pervade the oil field. Data lakes now hold petabytes upon
petabytes of reservoir and operational data in the cloud. Digital systems are
being integrated across different wellsites, different business units, and
different companies, including legacy systems that were not designed with
security in mind. And with these changes come more opportunities for threat
actors to gain access to critical information and equipment.
• The industry is increasingly becoming a target of attacks as “data is becoming
more valuable, perhaps the most valuable commodity in the world right now,”
and oil and gas companies are oozing with data, said Ben Dickinson, global
cybersecurity lead for ABB’s oil, gas, and chemicals unit, at the recent SPE
Offshore Europe conference in Aberdeen, Scotland. Underscoring the
industry’s appeal to attackers is its economic and geopolitical significance.
Threats range from attempts at financial gain by groups or individuals to
espionage or sabotage among nation-states.
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• Dickinson spoke as part of a cybersecurity panel discussion during the
September conference that included Saudi Aramco, BP, and Schlumberger,
three industry giants at the leading edge of operational advancements and
technology development. Keeping these complex, at times unwieldy,
organizations secure is a monumental task that requires hypervigilance from an
army of cybersecurity experts. But even that is not enough.
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Questions
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bit.ly/tatbekp
ALGTB20 – 20% discount!

• Published by Kogan Page in September 2019, you can use the code ALGTB20
for a 20% discount.
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