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As the container shipping industry gets caught in the daily humdrum of disruption and delivery of cargo, 
it ’s often forgotten of the sheer impact the climate emergency could have and its ability to wreak havoc 
on our industry. 

As the IMO 2050 requirements for shipping to hit net-zero carbon emissions come into view, members 
across industry are pushing the boundaries in trialling renewable fuels and technologies to go green. 

In this PTI 124 ‘Sustainability and Eco-Friendly Developments’ E-Journal, it is our pleasure to bring you 
the some of the most well-informed insights into sustainable developments and trends around the global 
supply chain.

Partners Aidrivers, Vaisala, and the Digital Container Shipping Association have all returned to give 
their takes on how they foresee sustainability investments – centred largely around digitisation and data 
sharing – creating smarter supply links and optimising industry.

We would also like to welcome container terminal operators of Luka Koper and Modern Terminals 
Limited for their contributions to the journal for the first time. Both operators are ambitious and industry-
leading in developing green ports; find out just how in this edition.

We have two expert insights for our readership in this E-Journal: from US Congressman Alan Lowenthal, 
and Maxim A. Dulebenets of Florida A&M University-Florida State University, the two US supply chain 
stakeholders give their perspicacious insights on where industry needs to improve to reach net-zero.

Finally, whilst this journal has had a particularly heavy ports and maritime focus, inland transport links 
decarbonising is equally as critical as the marine sector. 

With this, we welcome the H2Accelerate collaboration, highlighting the potential of zero-emission 
trucking, and of where ports can invest further to provide a practical service for a renewably-powered 
trucking industry.

Jack Donnelly,
Editor

FOREWORD
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DRIVING DECARBONISATION 
IN THE WORLD’S BUSIEST 
PORTS
“IN 2021, WE ESTABLISHED A COMPREHENSIVE 
SUSTAINABILITY STRATEGY UNDER OUR FIVE 
SUSTAINABILITY PILLARS INCLUDING CORPORATE 
GOVERNANCE, PEOPLE, HEALTH AND SAFETY, 
ENVIRONMENT, AND COMMUNITY INVOLVEMENT.”
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As more and more countries 
experience extreme weather 
conditions resulting from climate 
change – including increasingly hot 
days, droughts, heavy downpours 
causing flooding and landslides – 
‘decarbonisation’ has become an 
ever-more pressing issue that all 
governments must work together 
to address. At the same time, 
the private sector has an equally 
important contribution to make.  

As a major player in the port 
industry in Hong Kong and South 
China with 50 years’ experience 
managing container terminal 
facilities,  Modern Terminals has a 
deep commitment to sustainability. 
This is reflected in the company’s 
mission: “To be the preferred 
partner for world-class terminal 
and supply chain services, 
building global connectivity for the 
sustainable development of local 
economies and the improvement of 
people's wellbeing”. 

We started our sustainability 
journey as early as 2005 
when we signed the Clean Air 
Charter in Hong Kong as part 
of a commitment to reduce air 
emissions. Since then, we have 
made significant achievements, 
and along the journey there 
were many challenges we had to 
overcome. We are keen to share 
our decarbonisation experience 
so that more terminal operators 
can join us in working together to 
combat climate change.  

SETTING CLEAR TARGETS

In 2006, we set a 10-year target 
to reduce CO2 emissions from 
14.25 kilograms per TEU that year 
to 10 kilograms per TEU by 2015 

for our Hong Kong operations. 
As one might expect, there were 
unforeseen obstacles when 
setting our long-term goals. Due to 
unexpected challenges in 2013-14, 
including a drop in throughput 
volume and the occurrence of 
port congestion in Hong Kong, our 
target could not be achieved by 
2015. However, we continued with 
our decarbonisation commitment, 
conducting a review of our 
business performance together 
with an expansion of the reporting 
scope to include Mainland China. 

New environmental performance 
targets were set, with an emission 
reduction for the Group to 10 

kilograms per TEU by 2018 from 
a base year of 2008, and we 
continued to reduce emissions. 
We also enhanced our measuring 
unit from CO2 to CO2e to capture a 
more comprehensive picture of our 
environmental impact.

In 2018, we exceeded our 10-
year decarbonisation target by 
reducing emission intensity from 
14.40 kilograms per TEU in 2008 to 
9.89 kilograms per TEU in 2018 – a 
reduction of more than 30 per cent. 

Having made this significant 
accomplishment, our target for the 
next five years was to maintain our 
emissions at this level as we had 
reached a position where we had 

Horace Lo, 
Group Managing Director/CEO, 
Modern Terminals Limited

RIGHT 
Modern Terminals’ 
trial of electric light 
goods vehicles and 
electric forklifts is 
an important step 
towards achieving its 
decarbonisation goals.

“WE PLAN TO EXPAND THE SOLAR 
PANEL SYSTEM THIS YEAR AND NEXT, 
WITH A TRIPLING OF THE POWER 
GENERATED BY THE END OF 2023.”
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exhausted most, if not all, of the 
technologies available to help us 
reduce emissions further.  

At the same time, we explored 
ways to take our sustainability 
performance to the next level. In 
September 2021, we established 
a comprehensive Sustainability 
Strategy with long-term goals 
under our five sustainability pillars 
including corporate governance, 
people, health and safety, 
environment, and community 
involvement. Climate change is 
undoubtedly a huge issue and we 
believe it is important for Modern 
Terminals to take bold actions to 
help address it. That’s why our 
Sustainability Strategy includes 
ambitious decarbonisation goals 

to eliminate direct greenhouse gas 
(GHG) emissions in our operations 
by 2030, and to become carbon 
neutral by 2050.

TRANSITION TO CLEANER ENERGY 

Transitioning to cleaner energy is 
a key component in our efforts to 
achieve decarbonisation goals. We 
had already taken important steps, 
such as electrifying all our rubber-
tyred gantry cranes. To achieve 
our 2030 goal, we need to identify 
appropriate mobile machinery, 
internal haulage tractors and 
different types of goods vehicles 
powered by cleaner energy that 
can meet our operational needs. 
When we set our 2030 and 

2050 decarbonisation goals in 
September 2021, there were no 
immediate solutions available. 
However, as a leading terminal 
operator in Asia we believe it 
is important for us to be part of 
the driving force to encourage 
technological advancement in the 
industry. 

Our original plan was to 
electrify all our container handling 
equipment and yard vehicles. 
However, with the emergence of 
various cleaner fuels, we decided 
to conduct extensive analysis of 
other options on top of electricity, 
taking into account technology 
availability, affordability, maturity 
and operational impact. 

In the meantime, we have 
purchased two electric light goods 
vehicles and two electric forklifts 
for trial, which were delivered to 
Modern Terminals in July 2022. 
We have also had three electric 
tractors on trial for the past three or 
four years.

Introducing renewable energy 
at our terminals is another 
significant step in achieving 
our decarbonisation goals. In 
November 2021, we completed 
the first phase of solar panel 
installation with 291 panels in place 
on the rooftop of Modern Terminals’ 
Warehouse Building Phase I and 
II. The system will generate about 
140,000 units (kWh) of electricity 
each year and can help reduce 
51,800 kilograms of carbon 
emissions per annum. We plan to 
expand the solar panel system this 
year and next, with a tripling of 
the power generated by the end of 
2023.

Besides equipment and vehicles, 
lighting and air-conditioning are 
the other major sources of energy 
consumption at our container 
terminals. In 2011, we launched an 
extensive LED light conversion 
project that initially covered our 
offices and subsequently expanded 
to include various equipment and 
light towers in the yard areas. 
We have also been working on 
replacing traditional chillers with 
more environmentally friendly 
systems.

ABOVE 
Modern Terminals 
continues its efforts 
to reduce carbon 
emission intensity 
after achieving a 10-
year target in 2018.

CO2e Emission per TEU

*The CO2e emission calculation shown here includes consumption of 
diesel, LPG, petroleum, electricity and towngas.

Reduction of 39,110 metric tonnes in 2021 
comparing with 2008 emission performance

CO2e EMISSION PER TEU

“DIGITALISATION HELPS TERMINALS 
TO ENHANCE EFFICIENCIES WHICH IN 
MANY CASES HELP REDUCE ENERGY 
CONSUMPTION AND CUT EMISSIONS.”
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DIGITALISATION DRIVE

In addition to sustainability, 
digitalisation is another hot topic 
in the global port industry.  In fact, 
the two are closely interlinked, with 
digitalisation helping terminals 
to enhance efficiencies which in 
many cases help reduce energy 
consumption and cut emissions.  

At the Port of Hong Kong, in 
addition to the full implementation 
of Electronic Release Order (eRO) 
for paperless management of 
import containers, we will soon 
launch the Electronic Booking 
Confirmation Note (eBCN) that 
aims to digitalise the flow of export 
cargo.  

Port automation is another 
global trend, and the remote 
control of quay cranes and 
autonomous trucks are among 
the initiatives in our digitalisation 
roadmap. We are also looking at 
the use of technologies such as the 
Internet of Things (IoT), augmented 
reality (AR) and big data to further 
enhance our productivity and 
efficiency.

In addition, Modern Terminals, 
together with other terminal 
operators in Hong Kong, has 
been working closely with the 
Government of the Hong Kong 
Special Administrative Region on 
the Smart Port initiative with an 
aim to develop a blockchain-based 
common platform that will benefit 
all stakeholders in the logistic 
chains for shipments to, from or via 
Hong Kong in terms of efficiency 
enhancement and cost reduction.

WORKING TOWARDS A 
SUSTAINABLE FUTURE

Sustainability is a subject of great 
complexity. While there will be 
no shortage of challenges, there 
will certainly be an abundance 
of new opportunities in the 
pursuit of a greener future. With 
a clear roadmap provided by 
our Sustainability Strategy, we 
believe Modern Terminals is well 
positioned to be at the forefront of 
the decarbonisation drive for the 
port and logistics industry. 

ABOUT THE AUTHOR
Horace Lo is the Group Managing 
Director/CEO of Modern 
Terminals Limited and chairs the 
company’s Sustainability Steering 
Committee. Under his leadership, 

Modern Terminals established 
its Sustainability Strategy in 
September 2021 with long term 
goals for all its five sustainability 
pillars – corporate governance, 
people, health and safety, 
environment, and community 
involvement.

ABOUT THE ORGANISATION
Modern Terminals Limited’s 
container terminal operations cover 
both Hong Kong and  DaChan Bay 
Terminals in western Shenzhen. 
It also has investment holdings 
in Shekou Container Terminals 
and Chiwan Container Terminal. 
PARTNER WITH THE BEST! is the 
company motto meaning that it is 
dedicated to the best quality and 
working with quality partners to 
deliver the best services.

ABOVE 
Group Managing 
Director/CEO Horace 
Lo (extreme left) and 
the company’s Supply 
Chain team, who is 
responsible for its 
warehouse business, 
proudly showcase the 
solar panel system on 
the rooftop of Modern 
Terminals Warehouse 
Building.

“SUSTAINABILITY IS A SUBJECT OF GREAT 
COMPLEXITY. WHILE THERE WILL BE NO SHORTAGE 
OF CHALLENGES, THERE WILL CERTAINLY BE AN 
ABUNDANCE OF NEW OPPORTUNITIES”
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INNOVATION AT PORT: 
A SMART APPROACH 
TO SUSTAINABLE AND 
RESILIENT OPERATIONS
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www.porttechnology.org8  |  EDITION 124



Weather and air quality 
measurements are part of a 
modern system supporting 
the safe and sustainable 
operation of complex port 
environments. Reliable and 
accurate measurement of 
weather conditions are critical for 
approaching the port and berthing 
safely, while tracking the amount, 
sources and movement of air 
pollution gives port authorities the 
power to make informed decisions 
and comply with local regulations. 

Improving air quality and weather 
resilience are high priorities for 
ports surrounding industries and 
communities. Even as organisations 
work to mitigate air pollution, 
climate change is bringing more 
severe weather events more often. 
Addressing these challenges can 
potentially save millions of lives 
and billions in costs, not to mention 
preserving the environment for 
generations to come. 

Many cities are taking a “smart 
city” approach to solving these 
challenges by enhancing situational 
awareness and optimising 
resources to maximise wellbeing. 
Think innovation, participation, 
collaboration and coordination 
between all stakeholders. 

Fortunately, the same technology 
that enables cleaner and safer 
communities is also an advantage 
for port environments. 

NOWCASTING FOR SAFER AND MORE 
EFFICIENT PORT OPERATIONS

The modern alternative to generic 
forecasting, the point nowcasting, 
delivers hyperlocal weather 
conditions to port authorities up 
to six hours ahead. Nowcasting 

tools dramatically improve 
situational awareness, improve 
safety and operational continuity, 
and enable much more confident, 
data-driven decisions: safe timing 
of vessel approaches and crane 
lifting operations, more accurate 
determination of the real need for 
tugs supporting vessels and mooring 
needs at berth, plus safe loading and 
unloading operations during the right 
wind conditions to name a few. 

For example, operators can 
make just-in-time decisions to 
move dusty bulk when there is 
no wind or determine whether 
spraying water will be effective in 
current conditions. Port leaders can 
protect personnel before the storm 
hits and reduce downtime after 
passing storm, instead of making an 
educated guess on closures. Aside 
from averting major accidents, 
these have serious implications for 
day-to-day operational continuity.

USE CASE: NOWCASTING WITH 
WIND LIDAR

Wind is the world’s most 
destructive natural phenomenon, 
and port environments are 
continually exposed to the 
elements where their structures 
are put to the test. Europe has a 
50-year-old model for forecasting 
the effects of cyclones on ports, but 
none for thunderstorms — partly 
because storms along the coasts 
are rare and brief. This exposes 
ports to safety risks and has led to 
over-engineered or inadequately 
built port structures. 

The wind engineering group at 
the Department of Civil, Chemical 
and Environmental Engineering 
(DICCA) at the University of Genoa, 
Italy, began a project to understand 
wind fields and optimise wind 
forecasting. Project Thunderr 
became an ongoing collaboration 

Mikko Nikkanen, 
Head of Maritime, Weather and 
Environment, Vaisala
Elena Garcia, 
Market Strategy Manager, Urban 
and Industrial Solutions, Vaisala

ABOVE 
Port of Genoa, Italy, 
where the WindCube 
Scan 400S was 
located for Project 
Thunderr

Sustainability and Eco-Friendly Developments
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including organisations in 
Germany, the Netherlands and 
Canada which leverages wind 
LiDAR to expand storm research 
and improve port construction and 
structure design. 

DICCA selected the Vaisala 
WindCube® Scan 400S Doppler 
LiDAR, which provides 3D 
scanning at ranges up to 10 
kilometres from the shore, to 
complement the extensive wind 
monitoring network. Spanning 
several ports across Italy and 
France, the wind monitoring 
network includes more than 30 
ultrasonic anemometers, 3 LiDAR 
vertical wind profilers, and PTH 
sensors. The network detects 
the position, diameter, structure, 
direction and translational speed 
of downbursts, while software 
separates wind events and collects 
a wide range of information types 
to classify the weather scenarios 
in which thunderstorms occur. 
WindCube Scan plays an important 
role in proving how LiDAR can be 
used for updating decades-old 
forecast models — and creating 
new ones — for use in port 
construction and operations. 

Project Thunderr was completed 
in 2021, with project leaders on track 
to study 25 thunderstorms during 
this time. The project has already 
provided extensive, promising data 
that could enable everything from 
wind tunnel testing of new building 
designs to new classifications for 
the types and severity of storm-
related structural damage. After 
Project Thunderr, new European 
research project called ERIES 
was established, which is focused 
on the transnational access of 
research infrastructures in the 
fields of structural, seismic, wind 
and geotechnical engineering, 
for carrying out research on 
the reduction of losses and 
disruptions due to multi-hazards, 
the management of the associated 
risks and the development of 
solutions for a greener and more 
sustainable society. Scanning LiDAR 
will be used as part of this project 
to help develop future standards for 
experimental techniques in wind 
engineering.

Massimiliano Burlando, 
Associate Professor at the 
University of Genoa, said: “In 
Project Thunderr LiDAR equipment 

helped us to capture fine detail 
from the inside of a storm, so 
we could gauge its geometric 
structure, distribution and evolution 
as the storm progresses… Data 
from the research will help us to 
design and build safer and more 
cost-efficient dock structures.”

THE WEATHER AND AIR QUALITY 
CONNECTION

Air quality is always connected to the 
weather, and their measurements are 
much more valuable when combined 
with real-time data about wind speed 
and direction, temperature, humidity, 
barometric pressure and other factors 
that directly affect pollution and its 
travel. 

This information does more 
than help port authorities track 
and measure pollutants. Health 
and safety managers, harbour 
masters and other decision makers 
can understand the location 
and concentration levels of dust 
plumes, while historical data 
helps them meet documentation 
standards and demonstrate actions 
and their effectiveness.

WIND AND AEROSOL LIDAR: 
FILLING GAPS IN PORT AIR QUALITY 
AWARENESS

Despite advances in measurement 
and analysis technology, there are 
significant gaps in many ports’ 
understanding of local air quality 
and weather conditions. General 
weather and air quality forecasts 
have never been enough: in 
addition to constantly changing 
coastal conditions, large port areas 
often include different structures 
and landscapes that create 
microclimates where emissions, 
wind and sea spray fluctuate. 

Doppler LiDARs such as 
WindCube Scan retrieve wind 
information by analysing the doppler 
shift of laser beams backscattered 
by particles in the atmosphere. The 
backscattered signal received by 
the LiDAR is highly dependent on 
atmospheric particles (type, size, 
density), and a lot of additional 
information can be retrieved by 

LEFT 
WindCube Scan 400S 
in Italy, port of Genoa. 
Courtesy of University 
of Genoa and the 
Project Thunderr.

“EVEN AS ORGANISATIONS WORK TO 
MITIGATE AIR POLLUTION, CLIMATE 
CHANGE IS BRINGING MORE SEVERE 
WEATHER EVENTS MORE OFTEN.”

Sustainability and Eco-Friendly Developments
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adequate signal processing. 
In addition to wind information, 

WindCube Scan provides 
unambiguous information on 
the relative levels of dust and 
helps localise and identify dust 
emissions with clear insights on 
sources and propagation pathways. 
The technology also tracks the 
atmospheric boundary layer height 
for excellent awareness of pollutant 
levels. These measurements are 
useful for ports and other industrial 
centres that generate substantial 
particulate emissions carried by 
the wind in hard-to-predict ways. 

USE CASE: SCANNING LIDAR FOR 
MONITORING FUGITIVE DUST 

In the small town of Port Hedland, 
Western Australia, the Department 
of Water and Environmental 
Regulation (DWER) launched a 
measurement campaign to evaluate 
sources and amounts of dust that 
typically move through the area. In 
addition to natural sources of dust, 

DWER wanted to see whether port 
activities contribute significantly to 
these levels. 

There are several large export 
facilities near the town and 
it is difficult to determine the 
causes of emissions based on 
a conventional PM monitoring 
network. Determining dust sources 

and their pathways is critical for 
understanding exposure to urban 
communities and adapting dust 
mitigation strategies.

To address this question, DWER 
chose the Integro™ Lidar Network 
developed by Vaisala partner 
Acoem Australasia (Ecotech Pty 
Ltd.). Integro is composed of a 

LEFT 
Port Hedland outlining 
industries and players 
currently using 
the port to export 
commodities such as 
BHP, Fortescue Metals 
Group Limited (FMG), 
Roy Hill, Pilbara Ports 
Authority (PPA) and 
Dampier Salt. The five-
kilometre radius white 
circle is centered on 
the LiDAR location 
atop the Town Centre 
Viewing tower (inset) 
and represents the 
approximate coverage 
of the LiDAR beam. 

Image source: Adapted from 

Government of Western 

Australia, Department of Water 

and Environmental Regulation 

(DWER) 2018, "Mapping dust 

plumes at Port Hedland using 

a LiDAR, Technical series - 

Report No. 2", Feb, p.3."

LEFT 
Port Hedland, Australia
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Vaisala WindCube Scan LiDAR, 
PM monitors, meteorological 
sensors and Acoem Airodis™ 
software.

Integro is a turnkey solution that 
correlates data from dust monitors 
and optical data from WindCube 
Scan to display 3D, near-real time 
mass concentrations (in µg/m3) 
for the complete area scanned 
with the LiDAR. This calculation 
occurs within a few minutes with 
Acoem Airodis software using a 
correlation algorithm developed by 
Acoem Australasia. This provides 
operation managers with data that 
allows immediate implementation 
of targeted dust management 
measures.

The campaign took place over 
a five-month period in 2017 and 
included a Vaisala WindCube 
Scan 200S LiDAR, installed and 
operated by Acoem Australasia, 
along with air quality monitoring 
equipment. The WindCube Scan 
200S performs 24/7 real-time 
wind and aerosol measurements 
and high-level data processing. It 
is a versatile tool for recovering 
accurate wind and aerosol 
backscatter measurements in any 
scanning geometry up to 6km. 

Two Beta Attenuation Monitors 
(BAM) were set up to collect 
additional data. WindCube Scan 
measurements were focused on 
assessing sources of dust lift off, 
while the BAM results measured 
air quality against interim air 
management criterion and 
provided reference points.

DWER published their findings 
in the report: ‘Mapping dust 
plumes at Port Hedland using 
a LiDAR, Technical series - 
Report No. 2.’ Among their main 
conclusions: 

• There were three instances 
near the port area where PM10 
levels exceeded guidelines of 
50 micrograms per cubic meter, 
mostly due to dust lift-off from 
wind or mechanical processes, 
and originated from a southerly 
direction. 

• The LiDAR and BAM showed a 
strong correlation, giving DWER 
confidence in using scanning 
LiDAR as a valid representation 
of atmospheric particle loading.

ADAPT TO A GUSTY FUTURE, 
CONFIDENTLY

Wind LiDAR is already crucial for 
many applications across the wind 
energy, aviation, meteorology, and 
maritime industries. Today, with 
climate change providing new 
risks and operational challenges, 
ports can quickly and efficiently 
deploy wind LiDAR to make a real 
difference to their operations. The 
same scanning LiDAR can provide 
measurements for both wind 
nowcasting and dust monitoring 
applications, empowering all 
stakeholders to make ports and 
their surrounding environments 
safer for people and more 
sustainable for the planet. 

ABOUT THE AUTHORS
Mikko Nikkanen leads strategy 
and development for Vaisala’s 
Maritime and Ports segment. 
He has established Vaisala’s 
maritime focus in modern weather 
awareness solutions, bringing 20 
years of global sales and business 
development experience to build 
innovative solutions with various 
partner ecosystems.

Elena Garcia manages the 
strategy and business development 
for Vaisala Urban and Industrial 
Solutions. She has been working in 
Leosphere and Vaisala since 2015. 
In the beginning, Elena worked with 
WindCube lidars in wind power 
and then expanded to meteorology 
and air quality applications. In 
her current role, she is working to 
grow and develop Vaisala products 
and services for new business 
areas in the field of weather and 
environmental resilience in urban 
and industrial areas.

ABOUT THE ORGANISATION
Vaisala Oyj is a global leader 
in weather, environmental, and 
industrial measurements. We 
provide observations for a better 
world with space-proof technology, 
even exploring Mars and beyond. 
Backed by 85+ years developing 
the most trusted, versatile weather 
solutions in meteorology, aviation, 
wind energy, maritime and many 
other applications, these proven 
technologies are finding homes at 
ports worldwide.

We are a reliable partner for 
customers around the world, 
offering a comprehensive range 
of innovative observation and 
measurement products and services. 
Headquartered in Finland, Vaisala 
employs over 2,000 professionals 
worldwide and is listed on the 
Nasdaq Helsinki stock exchange. 

Learn more about how Vaisala 
is helping port authorities increase 
situational awareness and make 
decisions that make a difference at 
vaisala.com/sustainableports.

“NOWCASTING DELIVERS HYPERLOCAL 
CURRENT AND NEAR-FUTURE (UP 
TO SIX HOURS AHEAD) WEATHER 
CONDITIONS TO PORT AUTHORITIES.”

Sustainability and Eco-Friendly Developments
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THE FUTURE IS VERTICAL. 
EXPLORE NOW.

THE FUTURE
IS VERTICAL
BOXBAY is the answer to the growing volume of goods traffic in sea ports and presents an opportunity 
to significantly increase supply chain decarbonization. High Bay Storage is an eco-friendly solution and 
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IN SEARCH OF A  
GREEN BALANCE
“PORT OF KOPER IS CONTINUING WITH THE 
ELECTRIFICATION OF PORT MACHINERY AND OTHER 
VEHICLES, AND IS ALSO MONITORING TECHNOLOGICAL 
DEVELOPMENTS AND THE POSSIBILITY OF USING 
ALTERNATIVE FUELS (HYDROGEN, LNG) TO POWER PORT 
CARGO-HANDLING EQUIPMENT.”
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Since port activities have an impact 
on the people who work in the port 
and live in its surroundings, and 
on the natural environment, Luka 
Koper plc, the operator of the Port of 
Koper, has been seeking to balance 
the interests of the company and 
the natural environment for many 
years. The business environment 
itself is increasingly environmentally 
conscious and more and more 
global logistics companies with 
which we work emphasise 
environmental concerns. A good 
reputation among our customers, 
development support from the 
local communities, committed 
employees – all of these increase 
our company's competitiveness 
and lead to a successful business 
and sustainable development. This 
is also the goal that the Port of 
Koper has set itself in its strategic 
documents.  

Over the last two decades, 
the Port of Koper has been 
developing its green port concept 
and has made great strides in the 
environmental field. Today it can 
be an example to other ports. The 
port has been ISO 14001 certified 
since 2000, and in 2010 we 
upgraded it to EMAS registration, 
thus reaching the high standards of 
sustainable development under the 
EU's environmental management 
system. Our environmental 
protection system is continuously 
improving. Through the sustainable 
Living with the Port portal, we 
provide transparent information 
and online measurements of 
noise and dust particles, thus 
maintaining an open dialogue with 
the local and wider public and 
actively involving employees in the 
process.

COMPREHENSIVE MONITORING OF 
PORT IMPACTS

In the environmental protection 
area, the main focus of Luka Koper 
in recent years has been on noise 
from ships and port activities. 
Other impacts of port activities, 
such as dust particles, were 
effectively addressed at the port 
several years ago when a system 
for covering piles of coal with 
cellulose was introduced. This is 
a system that prevents dust from 
rising from the bulk piles even in 
strong winds, by applying cellulose. 

Noise remains a challenge, but 
it is not solely a port issue: ”Some 
vessels are a problem, especially 
when moored near settlements," 
said Boštjan Pavlič, Head of Health 
Protection and Ecology, Port of 
Koper.  "There is no regulation on 
the Slovenian or European level 
to limit ship noise, so we have 
partnered with other European ports 
to try to set minimum standards. 
Furthermore, we are working with 
every ship-owner present in Koper. 
In cooperation with shipping agents, 
we have adopted a protocol on 
where the noise sources of ships 
should be directed when they are 
moored close to populated areas."

TOWARDS ENERGY SELF-
SUFFICIENCY

In line with its strategic 
environmental orientation, the 
Port of Koper is continuing 
with the electrification of port 
machinery and other vehicles, and 
is also monitoring technological 
developments and the possibility of 
using alternative fuels (hydrogen, 
LNG) to power port cargo-handling 
equipment. By 2025, we are 
planning to build photovoltaic power 
plants with a capacity of 7 Megawatt 
peak (MWp), which could cover 
up to 20 per cent of the port’s own 
annual electricity consumption, 
and by 2030 a capacity of 10 MWp, 
which could cover approximately 
30 per cent of the total annual 
electricity consumption. The biggest 
challenge will be the establishment 
of an onshore power-supply 
infrastructure system, which, 
based on a European Directive, 
Member States are required to 
provide by 2030. To this end, a 
project is underway with ELES (as 
the operator of Slovenia’s electric 
power transmission network) to 
build a more powerful transmission 
line and electrical substation near 
Koper. Procedures are underway to 

Boštjan Pavlič, 
Head of Health Protection and 
Ecology in the Port of Koper 

“THROUGH THE SUSTAINABLE LIVING 
WITH THE PORT PORTAL, WE PROVIDE 
TRANSPARENT INFORMATION AND 
ONLINE MEASUREMENTS OF NOISE 
AND DUST PARTICLES.”
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obtain the design and environmental 
documentation required for the 
national land-use plan for the 
construction of a transmission line. 

GREEN OASIS NEAR THE HARBOUR

The Škocjanski Zatok Nature 
Reserve (123 hectares), located 
in the immediate vicinity of the 
Port of Koper, coexists with the 
port, and the port has actively 
supported its development 
since 2000. It is the largest 
Slovenian brackish wetland of 
exceptional importance because 
of its rich fauna and flora. In 
2021, an agreement was signed 
with the operator of Škocjanski 
Zatok Nature Reserve, the Bird 

Watching and Study Association 
of Slovenia (DOPPS), under which 
the signatories cooperate in the 
conservation and management 
of its ecosystem. For many years, 
the Port of Koper has had a joint 
notification system in place for 
uncontrolled spills that could affect 
water quality in Škocjanski Zatok. 

ABOUT THE AUTHOR
Boštjan Pavlič, MBA, B.Sc. in 
Mechanical Engineering, is an 
expert in energy efficiency and 
energy management in industry 
with more than 20 years of 
experience in energy related 
projects. Since 2014 he is Head 
of Health protection and Ecology 
in the Port of Koper and is also 

responsible for the maritime 
protection and energy sector..

ABOUT THE ORGANISATION
Luka Koper, port and logistic 
system, d.d. is a public limited 
company which develops and 
manages the Port of Koper, the 
only Slovenian seaport of very 
strategic interest. The company 
operates all 12 specialised 
terminals in the multipurpose port, 
handling all types of cargo. 

The total throughput of the 
port in 2021 was 20.8 million tons, 
including 997,570 TEU and 617,157 
car units, making Koper the largest 
container terminal in Adriatic and 
one of the most important car 
terminals in Europe.

ABOVE 
Port of Koper

“THE BIGGEST CHALLENGE WILL BE THE ESTABLISHMENT OF AN 
ONSHORE POWER-SUPPLY INFRASTRUCTURE SYSTEM.”
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WORKING TOGETHER  
FOR A DECARBONISED 
LOGISTICS INDUSTRY
“IN THE SHORTER TERM, PORTS CAN DIRECTLY 
DEPLOY ON-SITE MULTIMODAL HYDROGEN 
FUELLING STATIONS, WHICH ARE CAPABLE OF 
SERVICING HEAVY-DUTY TRUCKS AS WELL AS OTHER 
HYDROGEN-FUELLED PORT HANDLING EQUIPMENT.”

Sustainability and Eco-Friendly Developments
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The symbiotic relationship 
between ports and the road freight 
transport industry is the backbone 
of the European economy. While 
ports connect Europe to global 
markets, the trucking industry joins 
these gateways to the rest of the 
multimodal logistics chain, all the 
way to the end user. Within this 
system, road freight transport is the 
dominant means of moving goods 
across Europe, accounting for over 
75 per cent of total inland freight 
transport.

The global energy and supply 
chain disruptions that have arisen, 
first due to the COVID-19 pandemic, 
and now due to the crisis in 
Ukraine, have demonstrated how 
critical the resilient operation of 
both heavy-duty trucking and 
port operation are to one other 
and the European economy. The 
disruptions resulting from these 
crises show that when the reach 
and operations of the heavy-duty 
trucking system are restricted, 
whether through limited travel 
routes or driver shortages, the 
logistics industry risks unsatisfied 
customers and backlogs in the 
ports. It is important, given the 
impact of the heavy-duty trucking 
sector on the fluid operation of the 
ports, that players from each sector 
are willing and able to support 
each other in the face of evolving 
market conditions.

A CHANGING INDUSTRY

Amid these disruptions, European 
ports and the adjoining logistics 
industry are also responding to 
mandates and other regulations 
calling for drastic emissions 
reductions across their operations. 

Strong zero-emission policy 
mandates have been announced 
in several European cities and 
countries such as Paris, Rome, 
Madrid and the Netherlands. 
For example, at least 30 cities 
across the Netherlands will have 
implemented zero-emission zones 
for logistics vans and trucks by 
2025 (at the time of writing). These 
announcements are likely only the 
beginning, and similar mandates 
across Europe are expected to be 
implemented in the future.

The European maritime and 
logistics industries are already 
responding to these internal and 
external sustainability drivers 
to create a more sustainable 
and resilient supply chain. The 
International Maritime Organization 
(IMO) has announced ambitious 
targets to halve (and potentially 
eliminate) greenhouse gas 
emissions from shipping by 2050, 
while individually, ports, vehicle 
suppliers, and truck operators 
have also set business-wide 
decarbonisation targets. There are 
clearly drivers from every angle 
for the decarbonisation of the 
logistics sector, and attainment of 
the ambitious climate targets set by 
the industry relies on urgent action 
taken now to allow for a rapid 
transformation. 

The sustainability targets set 
by both ports and the road freight 
industry cannot be achieved in 
isolation. Instead, there is room for 
even more collaboration between 
ports and the road freight industry 
to maintain and even improve 
the service delivery of this sector, 
while reducing its emissions and 
fostering decarbonisation across 
the continent.

PORTS AS CATALYSTS FOR ZERO-
EMISSION TRUCKING

Due to imminent expansion of 
demand for sustainable energy 
across Europe, there is a need 
to transport low-carbon energy 
from places where it is abundant 
to where it is needed. Hydrogen 
offers a solution to this problem 
as it can be produced using 
excess renewable electricity in 
countries with strong renewable 
resource and moved by ship, 
truck or pipeline around the world 
at a reasonable cost. At scale, 
hydrogen and hydrogen-derived 
chemicals (such as ammonia 
and methanol) can be efficiently 
transported via ship into ports for 
both use in decarbonising logistics 
and industry, which are often 
located near ports. Establishing the 
shipping of hydrogen will be crucial 

Hannah Bryson-Jones, 
Principal Consultant at Element 
Energy

“THE SUSTAINABILITY TARGETS 
SET BY BOTH PORTS AND THE ROAD 
FREIGHT INDUSTRY CANNOT BE 
ACHIEVED IN ISOLATION.”

Sustainability and Eco-Friendly Developments
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in reaching the REPowerEU target 
of 10 million tonnes of renewable 
hydrogen imports by 2030. As with 
many imported products, trucks 
will aid in connecting the imported
hydrogen to end users, such as
those at hydrogen refuelling 
stations. In turn, the hydrogen 
trucking system itself will benefit 
from increased security of supply 
from abroad.  

The existing capabilities and 
facilities in the ports make them 
well suited to maintain their role 
as energy access points. However, 
a substantial level of investment 
across the hydrogen value chain 
is needed to establish a similar 
reliability of supply of low-carbon 
fuels, such as hydrogen, as that of 
fossil fuels. The nascency of the 
hydrogen supply chain means 
that scale of the energy vector’s 
production, supply, and usage 
are likely to strengthen as its 
technological and commercial 
readiness increases.

As the sites of many projects 
establishing the hydrogen supply 
chain, ports play an invaluable 
role in supporting their planning, 
construction, and operation. The 
Port of Rotterdam, which has 
typically facilitated the import 
of 13 per cent of European 
energy demand, is also the site 
of investments in hydrogen 
production, import, and end uses.  
Shell, for instance, will construct 
Europe’s largest green hydrogen 
plant, Hydrogen Holland I, on its 

premises. Although the timescales 
involved in these projects are 
necessarily medium to long-term, 
these investments will likely open 
a new role for ports to play in 
the decarbonisation of heavy-
duty transport and allow them to 
continue operating under a new, 
sustainable business model.

THE H2ACCELERATE 
COLLABORATION

The H2Accelerate collaboration 
has been formed by truck 
manufacturers Daimler Truck, 
IVECO, and Volvo Group, 
and hydrogen infrastructure 
providers OMV, Shell, Linde, 
and TotalEnergies. The central 
objective of the collaboration is 
to enable a commercially viable, 
pan-European hydrogen trucking 
system in the post-2030 period. By 
delivering reliable hydrogen fuel 
cell trucks and refuelling stations 
as early as 2025, H2Accelerate 
members will lay the groundwork 
for ports to reap the benefits 
of the synergies between both 
sectors. In their transition to low-
carbon energy transport hubs, 
ports will also be a vital element 
of the hydrogen trucking system. 
This is because the success 
of a hydrogen trucking system 
depends on a secure supply of 
hydrogen to de-risk investment 
in refuelling infrastructure and 
provide operational reliability for 
end users.

In the shorter term, ports can 
directly deploy on-site multimodal 
hydrogen fuelling stations, which 
are capable of servicing heavy-duty 
trucks as well as other hydrogen-
fuelled port handling equipment. 
Hydrogen refuelling stations are 
in construction in several ports, 
including the Port of Antwerp, 
Port of Rotterdam, and Port of 
Los Angeles. Rolling out these 
stations on an initially small scale 
will allow for faster deployment 
timelines and helps to develop the 
much-needed hydrogen handling 
capacities within the ports. This 
investment in hydrogen supply will 
come just in time to support what 
the H2Accelerate collaboration 
views as the first deployment phase 
for the hydrogen trucking system, 
which is the period up to 2025 
that will witness the deployment of 
hundreds of hydrogen trucks and 
tens of refuelling stations. 

The vehicle suppliers within 
the H2Accelerate collaboration 
are planning truck rollout across 
Europe as early as 2025, with 
series production planned in the 
second half of the decade. This 
planned deployment can provide a 
secured high-value demand for the 
Hydrogen Refuelling Stations (HRS) 
installed by the ports, while the 
refuelling stations in turn provide 
the fuel supply for the vehicles at 
strategic locations.

There is a clear opportunity for 
ports to aid the decarbonisation 
of the heavy-duty trucking sector 
while progressing towards their 
emissions reduction goals. The 
much-needed collaborations to 
make this a reality are already 
in play, and it is becoming 
increasingly important that we see 
more of them. The H2Accelerate 
collaboration is bringing together 
all the necessary players to enable 
the rapid scale-up of the hydrogen 
sector and catalyse the large-scale 
import of energy in the form of 
hydrogen into Europe.

If you would like to find out 
more about the H2Accelerate 
collaboration, please visit www.
h2accelerate.eu or follow the group 
on Twitter (@H2AccelerateEU).

ABOVE 
Hydrogen-powered 
fuel cell electric 
trucks offer a 
zero-emission 
trucking alternative 
to diesel trucks with 
similar operational 
conditions. 
Credit: Volvo Trucks
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ABOUT THE AUTHOR
Hannah Bryson-Jones is a Principal 
consultant at Element Energy 
(an ERM group company), a 
specialist energy consultancy that 
is acting as a secretariat for the 
H2Accelerate collaboration.

ABOUT THE ORGANISATION:
Through the H2Accelerate 
collaboration agreement, 
participants will work together to: 

•  seek public support to fund pre-
commercial projects to drive the 
market towards a mass roll-out;

•  communicate the technical and 
commercial viability of large-scale 
hydrogen-fuelled trucking; and

•  engage with decision-makers to 
encourage policies establishing 
the zero emissions long haul 
trucking market.

MAIN 
Hydrogen refuelling 
station. 
Credit: OMV

“THERE IS A CLEAR OPPORTUNITY 
FOR PORTS TO AID THE 
DECARBONISATION OF THE HEAVY-
DUTY TRUCKING SECTOR WHILE 
PROGRESSING TOWARDS THEIR 
EMISSIONS REDUCTION GOALS.”
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A CLEANER FUTURE FOR  
THE SHIPPING INDUSTRY

“WE NO LONGER HAVE THE LUXURY OF WAITING TO ACT. 
WE MUST FACE THE FACT THAT WE ARE AT A TIPPING 

POINT IN THE CLIMATE CRISIS
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Ocean shipping and supply chains 
are on the Congressional agenda. 
The Infrastructure Investment and 
Jobs Act invested more than $17 
billion in port infrastructure and 
waterways. The Ocean Shipping 
Reform Act empowered the 
Federal Maritime Commission 
(FMC) with the first update to the 
Shipping Act since 1998. At the 
same time, the Inflation Reduction 
Act (IRA) includes $3 billion for 
port electrification and efficiency 
increases, alongside some of the 
most historic clean energy and 
carbon reduction investments in 
our history.

Despite these historic actions, 
however, the picture is not all rosy. 
Although policymakers understand 
the importance of a healthy global 
maritime sector, little emphasis has 
been placed on the industry's long-
term future and on the importance 
of responsibly and quickly moving 
to a zero carbon future.

Make no mistake: by 
comparison, the disruptions 
caused by the climate crisis could 
make crises of the last years, from 
COVID-19 to the Russian invasion 
of Ukraine, to the ongoing supply 
chain issues look insignificant.

The fact is that while ocean 
shipping is a critical component 
of the entire global economy, the 
sector remains a heavy polluter.

The ocean shipping sector's 
large environmental impact is 
mainly due to the incredibly dirty 
fuel cargo vessels burn. While in 
international waters, nearly all 
these vessels burn incredibly dirty 
and carbon-intensive bunker fuel, 
which is actually a byproduct of oil 
refining. Once in national waters, 
such as within 12 miles of the US 

coast, these vessels switch to a 
cleaner-burning, albeit still very 
dirty, low sulfur diesel fuel. While in 
port, nearly all these vessels must 
run at least some of their engines to 
keep their ship powered throughout 
their stay, compounding the filthy 
pollution problem.

Because of this, the shipping 
industry emits almost 1 billion tons 
of climate pollution per year--
roughly the same as all the coal 
plants in the US combined and 
more than all but five individual 
countries worldwide. Even worse, 
the industry is on track to account 
for up to 18 per cent of all global 
emissions by 2050 if corrective 
policies are not put in place.

Public policy responses are 
failing to meet the moment. 
While the International Maritime 
Organization (IMO), the United 
Nations agency that regulates 

shipping, set a goal of cutting 
shipping emissions by at least 50 
per cent below 2008 levels by 2050, 
the IMO's strategy does not align 
with achieving the 1.5-degrees 
Celsius target outlined by the Paris 
Agreement. Most climate scientists 
agree that failure to drastically 
reduce emissions would lead us to 
exceed this temperature threshold 
and cement our future with far 
more catastrophic impacts of 
climate change. Worse, the IMO 
has for years refused to reach a 
consensus on a viable path to meet 
their existing, inadequate goals. 
And even promising domestic 
initiatives, like President Biden's 
Green Shipping Challenge, require 
legislative backing. 

This is why I introduced the 
Clean Shipping Act in the House 
of Representatives. The bill is the 
first stand-alone legislation to 

US Congressman  
Alan Lowenthal

RIGHT 
Container terminal at 
Port of Baltimore

“PUBLIC POLICY RESPONSES ARE 
FAILING TO MEET THE MOMENT.”
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decarbonise all ocean carriers that 
do business with the United States.

Since my earliest days of public 
service on the Long Beach City 
Council three decades ago, I have 
worked to clean up the maritime 
industry. This legislation continues 
this effort. While I am deeply proud 
of our progress in my community, it 
is time for clear, nationwide policies 
to tackle the climate and public 
health consequences of maritime 
air pollution. Nearly 40 per cent of 
Americans live within three miles of a 
port. Millions of people are impacted. 
Millions of people are impacted – 
largely working-class communities 
and communities of colour whose 
health and wellbeing have been 
compromised for decades by ships 
powered by fossil fuels.

The bill contains two principal 
provisions. The first is a carbon 
intensity standard for fuels used 
by vessels of 400 gross tonnage 
and above that call on ports in the 
United States. These standards 
would require lifecycle carbon 
dioxide-equivalent reductions of 
20 per cent from 1 January 2027, 
45 per cent from 1 January 2030, 
80 per cent from 1 January 2035, 
and 100 per cent from 1 January 
2040, relative to the 2024 emissions 
baseline.

These are ambitious goals— but 
the Environmental Protection 
Agency (EPA), tasked with 
enforcing these regulations, will 
have the flexibility required to 
ensure that the goals achieve 
the maximum greenhouse gas 

(GHG) reductions consistent with 
technological and economic 
feasibility while balancing safety 
and broader environmental 
protection. 

Critically, my legislation remains 
technologically neutral. Many 
promising alternative fuels may be 
eligible, as long as they are safe 
and demonstrate the required 
lifecycle emissions reduction.

The EPA retains the authority 
to waive US-only standards if the 
IMO adopts a cohesive global 
framework that achieves emissions 
reductions greater than or equal to 
those in my bill.

The second provision sets 
requirements to eliminate in-port 
ship emissions by 2030. By 2030, 
all ships at-berth or at-anchor 
in US ports would emit zero 
greenhouse gas emissions and 
zero air pollutant emissions. Here, 
I am determined to ensure that 
the Federal Government is an 
active partner. The IRA’s historic 
investments in clean power and 
the billions available for port 
electrification are a critical start. 
However, it is time for clear federal 
standards to ensure that all our 
ports are taking robust action to 
cut emissions and protect frontline 
communities. 

The Clean Shipping Act of 2022 
is modelled off of the European 
Union's Fit for 55 regulatory 
framework for shipping and works 
to harmonise monitoring, reporting, 
and verification with international 
approaches. A unified approach 

between the American and 
European Union economies will 
drive a huge share of the global 
maritime sector toward a zero-
emission future and set the stage 
for comprehensive global action. 

We no longer have the luxury of 
waiting to act. We must face the 
fact that we are at a tipping point 
in the climate crisis; we must move 
beyond fossil fuels, including for use 
in air, land, and sea transportation. 
No sources of emissions can go 
overlooked. And make no mistake, 
we have the technology pathways to 
meet our goals.

The Clean Shipping Act will 
set clear standards and drive the 
investment and innovation we need 
to transition the maritime industry 
to a zero-carbon future. It will clean 
up our ports once and for all with a 
straightforward nationwide policy.

This bill is the right policy for our 
planet's future, our communities' 
health, and ultimately for the 
resiliency of goods movement.

ABOUT THE AUTHOR:
Congressman Alan Lowenthal, now 
serving his 5th term in Congress, 
represents 13 cities across 
southeastern Los Angeles County 
and northwestern Orange County 
that make up California’s 47th 
district. He serves on the House 
Transportation and Infrastructure 
Committee and the House Natural 
Resources Committee (HNRC), 
where he chairs the HNRC's 
Energy and Mineral Resources 
subcommittee.

“NEARLY 40 
PER CENT OF 
AMERICANS LIVE 
WITHIN THREE 
MILES OF A 
PORT. MILLIONS 
OF PEOPLE ARE 
IMPACTED.”
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LINER SHIPPING 
DISRUPTIONS:  
THE QUEST FOR NEW 
DECISION SUPPORT SYSTEMS
“UNFAVOURABLE WINDS MAY SUBSTANTIALLY 
DECREASE THE SPEED OF OCEANGOING SHIPS, 
WHICH MAY FURTHER CAUSE LATE ARRIVALS AT 
THE DESIGNATED PORTS OF CALL.”
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Nowadays, liner shipping 
companies and marine container 
terminal operators often face 
different types of disruptive events 
that negatively affect their planned 
operations and schedule reliability. 
Extreme weather events can be one 
of the examples of such disruptions. 
Unfavourable winds may 
substantially decrease the speed 
of oceangoing ships, which may 
further cause late arrivals at the 
designated ports of call. Moreover, 
adverse weather conditions may 
create difficulties with loading and 
unloading containers at ports as 
well. Other types of disruptions 
include human errors (for example, 
errors due to the lack of sufficient 
experience of port personnel or 
ship crew), labour strikes, and 
handling equipment failures. 

The COVID-19 pandemic 
is viewed as one of the most 
significant disruptive events for the 
liner shipping industry and marine 
container terminal operations across 
the globe. Many terminals have 

been shut down to prevent the virus 
transmission, as some of the terminal 
employees tested positive. Fairly 
long queues of ships were observed 
at some terminals, which was the 
result of temporary shutdowns. 
There were challenges on the land 
side of marine container terminals as 
well, since truckers could not even 
deliver the designated containers 
from terminals to their final 
destinations due to various reasons 
(such as closure of warehouses, 
distribution centers, and retail 
facilities due to the pandemic). The 
principal question here is how liner 
shipping companies and marine 
container terminal operators can 
better prepare and respond to major 
disruptive events.

SHIP SCHEDULE RECOVERY: WHAT 
CAN BE DONE?

Sailing speed adjustment is viewed 
as a common strategy to offset the 
delays caused by various disruptive 
events (including increasing the 

sailing speed of ships to reduce the 
delays due to disruptive events at 
sea or ports of call). However, an 
increase in the ship sailing speed 
will incur higher fuel costs, which 
is not desirable considering the 
existing uncertainties surrounding 
the energy market. Handling rate 
adjustment can be another option, 
based on which a shipping line 
might be able to request higher 
handling rates at a given port 
and speed-up container handling 
operations. Marine container 
terminal operators are likely to 
impose higher handling costs for 
the use of higher handling rates to 
compensate for the deployment 
of additional or more advanced 
handling equipment. Sailing speed 
adjustment and handling rate 
adjustment can be effective options 
to offset small delays (for example 
time losses at sea due to unfavorable 
winds). Other schedule recovery 
options should be considered to 
tackle larger delays. Large delays 
at ports (such as temporary port 

Maxim A. Dulebenets,  
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shutdowns due to the COVID-19 
pandemic) can be addressed by 
port skipping. The major drawback 
of port skipping consists in the fact 
that it may cause substantial supply 
chain disruptions, since the import 
containers would not be offloaded 
from the ship and the export would 
not be loaded on the ship. The issue 
of supply chain disruptions can be 
addressed by diverting the cargo to 
the subsequent ports of the shipping 
route (for example skip the disrupted 
port and unload the designated 
import containers at the following 
port, where the inland connections 
of that port could be used for inland 
deliveries to the end customers).

KEEPING IN MIND THE 
ENVIRONMENTAL REGULATIONS

In January 2020, the International 
Maritime Organization imposed 
a new regulation for oceangoing 
ships. Based on this regulation 
(a.k.a., “IMO 2020” regulation), 
ships are required to use fuel 
with sulphur content of no more 
than 0.50 per cent mass by mass 
(m/m), even when sailing outside 

the Emission Control Areas. This 
is a drastic change compared to 
the previous sulphur limit of 3.5 
per cent. Prior to the enforcement 
of the “IMO 2020” regulation, 
ships could use cheaper heavy 
fuel oil. However, in order to meet 
the 0.50 per cent sulphur limit, 
shipping lines are now required 
to use more expensive very low 
sulphur fuel oil (VLSFO). In the 
event of disruptions, shipping 
lines may now have to reconsider 
the option of speed-up due to the 
new environmental regulations 
and high cost of low-sulphur fuel. 
The regulations are even more 
restrictive within the Emission 
Control Areas, where ships cannot 
use fuel with the sulphur content 
of more than 0.10 per cent m/m. 
The Emission Control Areas are 
enforced in different parts of 
the world, including the North 
Sea, the Baltic Sea, the English 
Channel, the North American 
coastline, and some locations in 
China as well (i.e., the Yangtze 
Delta, the Pearl Delta, and the 
Bohai Bay). Other alternatives for 
ship schedule recovery should 

be considered within and outside 
Emission Control Areas due to the 
new environmental regulations 
(for example use the handling rate 
adjustment strategy at the ports 
within the Emission Control Areas 
instead of the ship sailing speed 
adjustment strategy).

MONETARY INCENTIVES FOR SHIP 
SPEED REDUCTION IN THE VICINITY 
OF PORTS

Emissions produced by oceangoing 
ships may negatively affect 
communities living near the ports. 
In order to reduce ship emissions 
in the vicinity of ports, some ports 
decided to introduce voluntary 
speed reduction programmes. As 
an example, the Port of Los Angeles 
provides dockage fee refunds for 
the ships sailing below a particular 
threshold when approaching to the 
marine container terminals of the 
port. Voluntary speed reduction 
programmes have been also 
implemented at the Ports of San 
Diego, New York and New Jersey, 
Tacoma, Oakland, Houston, and 
others. Such programmes are 

“THE SAILING SPEED ADJUSTMENT STRATEGY IN THE EVENT 
OF DISRUPTIONS MAY NOT BE AN ECONOMICALLY BENEFICIAL 
ALTERNATIVE FOR SHIPPING LINES IN THE VICINITY OF PORTS."
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environmental sustainability, 
reduce fuel costs, and increase 
profits generated via voluntary 
speed reduction programmes). 
Such decision support systems 
will not only promote sustainability 
of liner shipping and marine 
container terminal operations but 
will also consider preferences of 
the existing customers in terms of 
cargo delivery schedules as well. 
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expected to substantially improve 
the environmental sustainability 
of maritime transportation in the 
vicinity of ports and provide a 
better living environment for the 
future generations. Therefore, the 
sailing speed adjustment strategy 
in the event of disruptions may 
not be an economically beneficial 
alternative for shipping lines 
in the vicinity of ports, as they 
will not be able to generate any 
additional profits that are offered 
by port authorities via voluntary 
speed reduction programmes. 
Technically, the handling rate 
adjustment strategy can be used 
instead of sailing speed adjustment 
in this case as well if the additional 
handling costs due to the utilisation 
of higher handling rates will not 
be substantial (i.e., it will not be 
economically practical to request 
higher handling rates if additional 
handling costs are much higher 
than the dockage fee refunds that 
could be generated from voluntary 
speed reduction programmes). 
However, the cost of delays is 
generally the key factor that will 
dictate the selection of most 
appropriate schedule recovery 
option.

THINKING AHEAD

Considering an increasing 
occurrence of unexpected and 
more devastating disruptive events, 
enforcement of more restrictive 
environmental regulations, 
and introduction of voluntary 
speed reduction programmes 
in the vicinity of ports, the ship 
schedule recovery decision 
problem becomes more and more 
complicated. A simple adjustment 
of ship sailing speed or higher 
handling rates at ports may not 
work anymore. Shipping lines may 
have to consider a combination 
of different recovery strategies at 
different segments of the shipping 
routes (for example, sailing speed 
adjustment and handling rate 
adjustment early in the voyage and 
port skipping with or without cargo 
diversion later in the voyage). 

Furthermore, new decision 
support systems are needed 
to assist shipping lines and 
compromise conflicting objectives 
throughout ship schedule recovery 
(minimise delays and maximise 
customer satisfaction due to 
timely cargo deliveries versus 
select lower speeds, improve 

“A SIMPLE ADJUSTMENT OF SHIP SAILING 
SPEED OR HIGHER HANDLING RATES AT 
PORTS MAY NOT WORK ANYMORE.”
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True sustainability is all about 
eliminating waste and downtime, 
which can only be achieved by 
being able to change and adapt. 
Sounds simple, doesn’t it? But to 
put things in the context of the 
ports and terminals sector, may 
I refer to John Donne’s poem: 
“No man is an island, Entire of 
itself, Every man is a piece of the 
continent, A part of the main.”

The same applies to ports and, 
indeed, the entire global supply 
chain! In short, you can’t be eco-
friendly all by yourself. Ports work 
with many stakeholders and the 
true sustainability depends on 
all parties having a collaborative 
approach with the same vision. 

Sustainability requires flexibility 
and determination. But above all, 
eco-friendliness comes from being 
able to collaborate for the benefit of 
the whole ecosystem. That requires 
trust between parties. Until very 
recently, if a company was up and 
running with its business, it was 
hardly relevant to others if it was 
working or not. But now, it is indeed 
someone else’s business. Thanks to 
the impact of COVID-19 challenges, 
we have all seen what happens 
when a major port shuts down 
for a few weeks – the impact can 
be felt by shops, businesses and 
consumers thousands of miles away.

Hence, I would argue that 
sustainability means understanding 
that your business is not just 
your business, but part of the 
global supply chain that keeps 
the world running. In a sense, we 
have become victims of our own 
success; trading has become so 
successful that almost no country 
is self-sufficient. One entity makes 
the bottle; another makes the 

drink; we are dependent on each 
other, and that global supply chain 
has become the backbone of the 
global economy.

So, bringing the focus back 
on to actual port operations, 
sustainability and eco-friendliness 
require the ability to change and 
adapt, whether that’s in terms of 
fuel or equipment or technology. Of 
course, eco-friendliness is all about 
the circular economy and I do 
believe that long-term all industrial 
equipment will have a much longer 
lifecycle than currently.

A quay crane can last for 40 
years if designed and specified 
with longevity in mind at the start. 
That in itself requires a change in 
mindset, focusing on equipment 
that can be changed, adapted, 
refurbished and upgraded, with 
replacement and disposal right at 
the bottom of the list. This can start 
from today by having the mindset 
to improve the experience of 
existing equipment and operations 
by the effective use of intelligent 
sensors and systems to deliver the 
productivity and efficiency needed.

Dr. Rafiq Swash,
Founder and CEO, Aidrivers

“A QUAY CRANE CAN LAST FOR 40 YEARS 
IF DESIGNED AND SPECIFIED WITH 
LONGEVITY IN MIND AT THE START.”
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From both client and factory 
sides, there needs to be more 
of a “servicing and repair” focus 
and less of the “buying, using and 
throwing away” mentality. For some 
ports, that could include buying a 
service – such as renting/leasing 
rather than buying the actual 
machine, for a more efficient, 
scalable and sustainable result.

Eco-friendliness is all about 
collective support and sharing the 
responsibility and in the future 
that might even include sharing 
equipment. It is good to see data 
being shared already; more than 50 
APIs are available for the tracking 
of containers, and this opens up 
the level of data sharing to promote 
eco-friendly business patterns.

Airports have to work together 
to continue operating – these 
days, aircraft generally take off 
with confidence that a landing 
slot will be ready for them at the 
destination, thus avoiding endless 

‘stacking’ or circling waiting to land. 
That can, of course, be instantly 
compared with the problem of 
ships arriving at port only to be 
sent to wait at anchorage outside 
because a berth isn’t available yet.

The Port Call Optimisation project 
is to be welcomed; collaboration 
port-to-port can enable vessels 
to adjust speed on their voyage 
to synchronise arrival time with 
berth availability – reducing fuel 
consumption and emissions, while 
ensuring maximum efficiency and 
effectiveness.

Within the port, equipment can 
share information too. Aidrivers has 
built its autonomous ecosystem 
to provide a connected operation 
with autonomous simulation 
for optimisation. This means 
that cranes, trucks, tow tractors, 
gates, traffic lights and any other 
equipment can be connected 
to deliver the most effective 
self-aware operation. Hence AI 

and autonomous technology 
can deliver the cognitive ability 
to eliminate waiting times, cut 
back on idling of equipment and 
vehicles, and help the port achieve 
zero waste and downtime.

We have built our fleet 
system based on a fundamental 
layer of enabling equipment 
to communicate with other 
equipment to enable cognitive 
operations; and the system can 
go further than that, thanks to 
extended reality of digital twinning 
and simulation.

If you think simulation is 
something that only happens in 
pre-planning operations, you would 
be very wrong because nothing 
will ever be perfect and there is 
always room for improvement!

The next phase of our approach 
is to ask: How can we continue 
to achieve the best productivity, 
operation, efficiency and energy 
efficiency? The answer, of course, 

“WE HAVE BUILT OUR FLEET SYSTEM BASED ON A FUNDAMENTAL LAYER 
OF ENABLING EQUIPMENT TO COMMUNICATE WITH OTHER EQUIPMENT.”
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is to continue to simulate for 
continuous optimisation. The 
Six Sigma approach is based on 
continuing layer by layer to find the 
best solutions. The philosophy is 
that by analysing and coordinating 
layer by layer, you can identify the 
tiniest issues that can create much 
bigger issues. Sometimes the ‘least 
significant’ things turn out to be the 
true issues. Small tweaks can make 
all the difference.

Aidrivers’ system is based on 
real operations, ensuring that 
every decision you make delivers 
optimisation, with nothing wasted. 
And continued simulating means you 
can also continue reprocessing data 
to make those necessary tweaks as 
operations and business evolve.

AI-enabled simulation also helps 
to pinpoint the ‘problem areas’ 
or bottlenecks. Is it a shortage 
of drivers or equipment or poor 
processes? Would more drivers 
help, or would the situation be the 
same or even worse? Is there a 
reason why a particular piece of 
equipment is always out of position 
or behind schedule? Why are 
that haulage firm’s trucks always 
the slowest to pass through the 
terminal? Some port operators 
are enduring delays because 
they simply can’t pinpoint what is 
wrong: Crane? Truck? Processes? 
Operations? Training?

It's worth emphasising that 
knowledge by itself has no value. 
Act on it! There is no point in 
reading a book if you don’t apply 
the knowledge it imparts. Our 
technology provides a trackability 
with transparency from which 
analysts can extract real value; not 
only do ports need to ensure that 
they have the skills to do this, but 
they also need to collaborate with 
their suppliers and stakeholders to 
ensure a meaningful response to 
what they learn from the data.

Remember: waiting time 
is lost resources; efficient 
deployment must also be effective; 
sustainability isn’t just for now, 
but forever. The tools are there for 
ports to eliminate industrial waste 
and downtime due to a lack of 
operational awareness.
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“REMEMBER: WAITING TIME IS 
LOST RESOURCES; EFFICIENT 
DEPLOYMENT MUST ALSO BE 
EFFECTIVE; SUSTAINABILITY ISN’T 
JUST FOR NOW, BUT FOREVER.”
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SUSTAINABILITY Q&A:  
DIGITAL CONTAINER 
SHIPPING ASSOCIATION
“WITHOUT UNIVERSAL ACCESS TO HIGH-QUALITY, UNAMBIGUOUS, 
REAL-TIME DATA…. IT’S IMPOSSIBLE TO OPTIMISE PROCESSES 
THAT COULD EFFECTIVELY REDUCE EMISSIONS.”
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Could you outline some of 
the work DCSA is currently 
undertaking to reduce emissions 
in container shipping?

HJG: DCSA develops and facilitates 
the adoption of standards that 
ensure system interoperability 
across the end-to-end supply chain 
to improve the customer experience, 
asset productivity as well as 
reducing the carbon footprint. 
Seamless data exchange minimises 
environmental impact by enabling 
more transparent and efficient 
shipping operations and processes.

DCSA has published standards 
to facilitate just-in-time (JIT) port 
calls, which help optimise steaming 
speeds and dramatically reduce 
waiting times at ports. 

DCSA JIT port call standards 
enable practical implementation 
of the principles described in the 
recently published International 
Maritime Organization (IMO) 
study—Just In Time Arrival – 
Emissions reduction potential in 
global container shipping.  

The study estimates that between 
4 per cent (12 hours before arrival) 
and 14 per cent (port to port) of the 
fuel used per voyage can be saved, 
representing 6 to 19 million tons of 
CO2 saved per year by improving 
port call efficiency. This is equal to 3 
to 10 per cent of the total emissions 
of the container shipping industry.

DCSA is also working to fully 
digitalise the documentation process 
for international trade, including the 
bill of lading, to enable paperless 
international trade. 

DCSA has developed standards 
for the booking process and 
electronic bill of lading (eBL) and 
is in the process of completing 

an eBL proof of concept (PoC) 
with platform providers to ensure 
technical interoperability. DCSA 
is also collaborating with eBL 
solution providers, IGP&I and 
other key stakeholders to address 
the legal framework needed to 
enable cross-platform eBL transfer 
between solution providers.

What challenges previously 
have ports and container 
carriers faced in reducing 
emissions through 
digitalisation?

HJG: Currently, there is no system 
in place to ensure that changes to 
shipping information are consistently 
and accurately conveyed to 
stakeholders. This is not only a 
transmission problem, it is an issue of 
having no consensus around how to 
best convey timely updates and who 
is responsible for that communication. 

Without universal access to high-
quality, unambiguous, real-time data 
that is usable by everyone in the 
shipping ecosystem, it’s impossible 
to optimise processes that could 
effectively reduce emissions. 

At the forefront of standardisation in digitising 
processes, the Digital Container Shipping 
Association (DCSA) is committed to reducing 
emissions through optimisation. Jack Donnelly,  
Editor at Port Technology International, chatted to  
Henk Jan Gerzee, Chief Product Officer,  
to find out more.

“CURRENTLY, TRACK AND TRACE DATA 
SEMANTICS ARE NOT FULLY ALIGNED ACROSS 
CARRIERS AND THEIR LOGISTICS PARTNERS.”
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With port calls specifically, the 
most accurate, up-to-date port 
call data is only communicated 2 
to 4 hours before a port call. Not 
knowing soon enough when port 
call events will take place makes 
effective port resource planning 
impossible. And unexpected delays 
at port ripple across the supply 
chain, causing delays of feeder 
vessels, rail, and road transport. 

How can digitalisation and 
moving away from paper 
processes benefit the 
environment? Has the DCSA 
conducted analysis into the 
reduction in use of paper through 
greater adoption of electronic 
bills of lading, for example?

HJG: Delays, inefficiency and 
waste are due in part to the 
industry’s continued reliance on 
paper documentation. DCSA has 
estimated that a minimum of 16 
million original paper B/Ls are 
issued by ocean carriers per year. 
McKinsey Global Institute research 
estimates that 100 per cent eBL 
adoption will generate $6.5 billion 
in direct cost savings for industry 

stakeholders, not including add-on 
benefits such as trade enablement 
and potential revenue gain. The 
Institute also expects 100 per cent 
eBL adoption to reduce illegal 
trade by 10 to 15 per cent. 

A typical set of trade 
documentation contains 50 pages 
per envelope. Multiply that by 16 
million B/L envelopes, and the 
waste involved in printing all that 
paper and flying or couriering 
it around the world is a serious 
sustainability concern. In total, full 
eBL adoption could therefore see 
28,000 trees saved annually, or 39 
soccer fields of forest, based on 
McKinsey Global Institute research.  

Research from the Economic and 
Social Commission for Asia and the 
Pacific (ESCAP) suggests that fully 
digitalising regulatory procedures 
around trade could save between 32 
and 86 kilograms of CO2 equivalents 
per end-to-end transaction.

Track and trace of cargo is a 
key element of DCSA’s calls for 
digitalisation of shipping. How 
can better knowledge of cargo 
whereabouts reduce emissions 
for supply chains?

HJG: Currently, track and trace 
data semantics are not fully aligned 
across carriers and their logistics 
partners. This can lead to losing 
sight of containers until they arrive 
at certain points. This lack of 
container visibility creates costly 
inefficiencies as well as unnecessary 
and unexpected delays across the 
end-to-end container journey. 

Unexpected delays at port make 
it impossible to plan for adequate 
equipment and staffing to keep 
cargo moving from one hand-
over point to another. This ripples 
across the supply chain, causing 
delays of feeder vessels, rail and 
road transport. Ships and diesel 
trucks are left idling outside ports, 
unnecessarily emitting significant 
amounts of nitrogen oxides, air 
toxics and carbon dioxide. As 
discussed above, the IMO has 
quantified the emissions released by 
ships through idling and inefficient 
sailing in its Just In Time Arrival 
study. 

Track and trace is simply an 
interface that enables shippers to 
keep tabs on the whereabouts of 
cargo. The effectiveness of track and 
trace in increasing sustainability is 
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dependent on having accurate data 
from many activities behind the 
scenes, including:

• Efficient port calls based on JIT 
standards 

• Efficient exchange of 
operational vessel schedules 
(to enable effective resource 
planning) 

• Efficient B/L processes that 
don’t cause unexpected delays. 

Could you walk us through 
DCSA’s role on the Green 
and Digital Corridor between 
Singapore and Rotterdam 
announced earlier this month? 

HJG: DCSA has joined the Green 
and Digital Corridor Initiative as an 
“action partner”. We have pledged to 
commit resources to actively help 
operationalise the pilot in areas such 
as manpower, technical expertise 
and infrastructure investment. 

We have also committed to acting 
as a “first user” for initiatives trialled 
under the Digital Corridor Pilot, 
which may entail the commitment of 
manpower or assets to support the 
initiative. As a standardising body 
for the container shipping industry, 
with a forward-looking agenda on 
digitalisation and decarbonisation, 
the Maritime and Port Authority of 
Singapore (MPA) and the Port of 
Rotterdam believe DCSA is well 
positioned to contribute to and 
reap value from the pilot and help 
drive implementation of the relevant 
standards in the thematic focus 
areas.

DCSA is continually releasing 
updated standards and new 
standards sets for users. What 
would success look like for DCSA 
in reducing emissions through 
standards by the end of 2022?

HJG: Success would look like 
accelerated adoption of our 
standards by carriers and other key 
stakeholders to lay the groundwork 
for further emissions reduction in 
the industry. 

Out of the 10 largest ocean 
carriers, 7 have already adopted 
the DCSA Track & Trace standards 
and are actively rolling them out 
to their customers. Several carriers 
have piloted or are preparing 
to pilot the DCSA Just-in-Time 
Port call standards at the Port of 
Hamburg and a handful of other 
Asian and European ports. 

The final phase of the DCSA eBL 
platform interoperability PoC has 
begun and should be completed 
by the end of 2022. Advocacy for 
standards adoption from public 
sector stakeholders is also a critical 
factor in driving collaboration across 
the industry and different modes of 
transport. 

DCSA is actively working 
with many governmental and 
regulatory bodies to align 
standardisation efforts at the 
global and regional levels. 

The Federal Maritime Commission 
(FMC) sees DCSA standards as 
an invaluable tool for streamlining 
maritime transportation. As the next 
step in its Maritime Transport Data 
Initiative (MTDI), FMC will publish its 
recommendations for common data 
standards and sharing policies in the 
fall and plans to use much of what 
DCSA has done “as a template” for 
emerging national US standards for 
intermodal maritime data.

ABOUT THE AUTHOR:
Henk Jan Gerzee is Chief Product 
Officer for Digital Container 
Shipping Association, responsible 
for furthering its shipping industry 
digitisation plans. Prior to joining 
DCSA, Henk Jan served as Chief 
Digital & Innovation Officer 
for the Royal Schiphol Group 
where he was responsible for the 
transformation of Amsterdam’s 
Schiphol Airport into the world’s 
leading digital airport.

Previously, Henk Jan served as 
Chief Digital & Information Officer 
for Dorel Juvenile and held other 
executive positions at Elsevier and 
AirFrance-KLM, where he also led 
the global roll-out of e-tickets.

Henk Jan holds a master’s 
degree in Business Economics 
from University of Groningen in the 
Netherlands and the Copenhagen 
Business School.

ABOUT THE ORGANISATION: 
Digital Container Shipping 
Association (DCSA) is a neutral, 
non-profit group founded by 
major ocean carriers to digitise 
and standardise the container 
shipping industry. With the 
mission of leading the industry 
towards systematic collaboration, 
DCSA drives initiatives to make 
container transportation services 
transparent, reliable, easy to 
use, secure and environmentally 
friendly. DCSA’s open-source 
standards are developed based 
on input from DCSA member 
carriers, industry stakeholders and 
technology experts from other 
industries. DCSA member carriers 
include: MSC, Maersk, CMA CGM, 
Hapag-Lloyd, ONE, Evergreen, 
Yang Ming, HMM and ZIM. Please 
download DCSA standards at 
www.dcsa.org.

“EBL ADOPTION COULD SEE  
28,000 TREES SAVED ANNUALLY, 
OR 39 SOCCER FIELDS OF FOREST.”
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REGISTER 
YOUR INTEREST

EUROPE’S TERMINAL 
TECHNOLOGY HUB

If you would like to promote your business to a captive audience then becoming a 
sponsor at CTAC 2023 could be the perfect partnership for you.  

 

For more information on sponsorship please email events@porttechnology.org

POWERED BY

REGISTER YOUR INTEREST CTAC.PTIEVENTS.COM 

14 - 15 MARCH 
2023

HAMBURG, 
GERMANY

The Container Terminal Automation 
Conference is a flagship Port 
Technology International event. 
Register your interest for the 8th 
instalment and look forward to a 
range of networking opportunities 
and expert-led discussions on 
Data Standardisation, Automation, 
Digitalisation, AI and Advanced 
Technology and much more.

40+ 85+ 12+

ATTENDEES SPEAKERS PORTS & 
TERMINALS

SESSIONS

300+

www.ptievents.com www.porttechnology.org T @PortTechnology l PortTechnology

https://ctac.ptievents.com/
https://ptievents.com/
https://www.porttechnology.org/
https://twitter.com/PortTechnology
https://www.linkedin.com/company/1802074
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