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If the COVID-19 pandemic has taught the logistics industry one lesson, it is of the importance of a strong 
and secure supply chain. During the pandemic we have had not just COVID-19 shocks to our supply 
chain, but the Suez Canal disaster, throttles of inland capacity, and more recently labour shortages and 
strikes have all threatened the flows of cargo globally.

With that in mind, Port Technology International is delighted to assemble some of the brightest minds in 
industry for this PTI 123 ‘Today’s Supply Chain’ journal!

We welcome submissions from logistics experts for their birds-eye view take on supply chains currently. 
Stakeholders from Curtin University; Sea-Intelligence; and the Command, Control and Interoperability 
Center for Advanced Data Analysis (CCICADA) provide their perspectives as to ongoing challenges facing 
logistics networks currently.

On digitalisation, the International Port Community System Association (IPCSA) has outlined its 
latest work in moving goods from Ukraine and new developments from partner MGI, Associated British 
Ports (ABP) has submitted a new pilot master project as part of its digitalisation drive – and Telefónica, 
in collaboration with the Port of Huelva, walks readers through the building of the first Port FIWARE 
Innovation Node.

Considering the capacity on US logistics networks currently, Canadian ports stand to benefit from 
greater throughputs of cargo from shippers moving away from choked-up US coastal ports. With this, 
we welcome Omar Alghabra, Canada's Minister of Transport, to this edition to discuss the national 
government’s aims with its ports industry. 

Finally, AD Ports give the latest on their digitalisation projects: from autonomous operations to 
automated rail gantry cranes, the operator details its heavy investment in terminal technologies.

Jack Donnelly,
Editor
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IS THE SKY FALLING?  
THE 2022 PEAK SEASON,  
OR LACK THEREOF

“IN JANUARY 2021 GLOBAL VESSEL CAPACITY LOSS 
SHOT PAST 10 PER CENT FOR THE FIRST TIME EVER, 
PEAKING AT 13.8 PER CENT IN JANUARY 2022. THIS 

LOSS OF CAPACITY IS THE STRONGEST DRIVER 
BEHIND THE INCREASE IN FREIGHT RATES.”
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Presently, the biggest question 
in container shipping, is whether 
we will have a strong 2022 peak 
season, or perhaps no peak season 
at all. Unfortunately, container 
volume data is notoriously time-
lagged, and we will not know if 
the peak season volumes will have 
materialised until the peak season 
– which traditionally runs from 
early July to late September – is 
almost over.

SETTING THE STAGE

Prior to the onset of the pandemic, 
the shipping lines had suffered 
through a decade of mostly loss-
making freight rates, leading to the 
exit of nine of the top-20 shipping 
lines in 2016-2018. The lines did not 
receive a lot of sympathy, as their 
wounds were mostly self-inflicted. 
While the market agreed that 20 
global shipping lines was too many 
in an increasingly commoditised 
industry, none of the lines believed 
that they should be one to disappear 
in market consolidation, so everyone 
loudly proclaimed “not it”, and 
ordered their own series of mega-
vessels, creating the over-capacity 
crisis that would define the lines’s 
decennium horribilis of the 2010’s. 

When the pandemic first hit 
in 2020-Q1, container volumes 
plummeted sharply, dropping up to 
60 per cent year-on-year (Y/Y) in 
some weeks of February and April 
2020, with many market observers 
(including us) seeing this as an 
indicator of the pandemic ushering in 
another disastrous year for the lines, 
under two definitive assumptions: 
1) that the impact of the pandemic 
on consumer spending on goods 
would be as long and deep as every 

recognised economists believed in 
early 2020, and 2) that freight rates 
would plummet, as they had done 
with every major volume crash in the 
past. 

Neither of these critical 
assumptions were met, as not 
only was the volume contraction 
very short-lived, it came back 
with a vengeance, as especially 
US consumers – with lockdowns 
preventing them from going to 
restaurants, bars, hotels, and other 
services – shifted their spending 
onto durable goods (see fig. 4), 
fuelled in part by stimulus packages, 
and in part by the enduring spirit 
of Americans refusing to curtail 
spending in times of crisis.

CONSUMER SPENDING FUELS 
DEMAND, CAUSING CAPACITY 
SHORTAGE

US spending on durable goods 
jumped to +15 per cent (when 
annualised over 2019) from the 

second-half of 2020, leading first 
to a shortage of containers driving 
up spot rates on Asia-Europe, 
and then as the US hinterlands 
got clogged up, creating port and 
vessel congestion across the US, 
as vessels coming across the 
Transpacific could not unload 
their cargo, or pick up exports and 
empties for repatriation to Asia. 

At the height of this capacity 
shortage crisis in late 2021, 30 per 
cent of all vessel capacity deployed 
on Asia to North America West 
Coast was absorbed by vessel 
congestion, meaning that the 
loss of capacity far outweighed 
the growth in container demand, 
sending Transpacific and Asia-
Europe spot rates skyrocketing past 
$10,000 per Forty-Foot Equivalent 
unit (USD/FFE). 

Globally, vessel capacity lost 
to congestion has historically 
been around 2 per cent, as there’s 
always some incidents leading to 
vessel delays, but in January 2021 

Alan Murphy, 
CEO & Founder, Sea-Intelligence

FIGURE 1 
Capacity absorption 
vs. Asia-Europe spot 
rates
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Global vessel capacity loss shot 
past 10 per cent for the first time 
ever (see fig. 1), peaking at 13.8 per 
cent in January 2022. This loss of 
capacity is the strongest driver 
behind the increase in freight rates, 
as illustrated in figure 1, where the 
Global capacity loss is compared 
against the Asia to North Europe 
short term rates published by 
Xeneta, noting that using any index 
of the main ex-Asia East-West spot 
rates produces a correlation of +95 
per cent.

2022 SPOT RATES VS THE 
SEASONAL PATTERN

Figure 1 also illustrates the source 
of the current concerns of a 2022 
peak season, as absent any timely 
volume data, market observers find 
themselves reading the tea leaves 
of the pre- and early peak season 
spot rates. As the lost capacity has 
gradually improved to 9.6 per cent 
in May 2022, the stratospheric spot 
rates have also started to come 
down, as vessel capacity is being 
freed from congestion. That has 
prompted some commentators 
to proclaim that the sky is falling, 
and in real dollar terms, a $4,000 
USD/FFE drop in spot rates since 
January is certainly unprecedented, 
in a market that for decades could 
not command a rate over $2,000 
USD/FFE. In relative terms though, 
it is not quite as drastic.

Nearly every year, freight rates 
rally as we head towards Chinese 
New Year (CNY), as cargo owners 
rush to get volumes out before 
the lunar holiday week, where 
factories across Asia shut down, 
and in the weeks after CNY, 
freight rates usually decline. This 
is illustrated in Figure 2 , where 
the green line shows the average 
spot rate developments in Asia-
North Europe across the past 
10 years, but aligned so that the 
weeks of the pre-CNY spot rate 
peak have been marked as “week  
0”, and in relative terms, so that 
week 0 is set at index 100, and we 
have removed the influence of the 
clear outlier years of 2015, 2016, 
and 2021. 

The yellow line shows the same 
developments, but as the median 
of the spot rate developments. 
Including the outlier years, and 
aligning the weeks according to 
the week of CNY rather than the 
pre-CNY peak week, does not 
materially alter the developments, 
although the average and median 
developments are less aligned.

The blue line in figure 2 shows 
the exact same 2022 Asia-North 
Europe spot rate data from Xeneta 
as the yellow line in figure 1, but 
now with the peak in January 2022 
set as index 100. We see that the 
relative developments in 2022 do 
not align perfectly with the average 
or median of the past 10 years, 
as the drop in spot rates does 

not happen immediately after the 
peak, but rather starts five weeks 
later. For this reason, we have also 
added the red, dotted line, which 
is simply the blue line offset by five 
weeks. 

The first important take-away 
from figure 2, is that the 25 per cent 
drop in spot rates over a 12-week 
period seen in 2022 is by no means 
out of the ordinary around CNY, as 
the seasonal pattern over the past 
10 years is a 30 per cent drop over 
8 weeks, but from here, there are 
two ways of interpreting the data in 
figure 2. 

The first, is that by CNY week 
+19, spot rates should start to 
increase 10-15 per cent, which 
(so far) has not happened in 

FIGURE 2 
Asia=North Europe 
CNY spot rate patterns
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2022. The second, but completely 
opposite, interpretation, is that the 
developments in 2022 are merely 
offset by 5 weeks, possibly due to 
the shortage of capacity illustrated 
in figure 1, and following the red, 
dotted line, spot rates should start 
to increase again, any moment 
now. 

As 2022 is an outlier year 
itself, there is no clear way of 
determining which interpretation 
is “correct”, but it should be noted 
that bunker oil prices have also 
increased $300 USD/MT for 
IFO380 and $500 USD/MT for Very 
Low Sulphur Fuel Oil (VLSFO) 
since the start of the year, further 
eroding 2022 spot rates by a few 
percentage points. We see a similar 
pattern across the Transpacific, 
albeit here we see a continuous 
slow 25 per cent drop over the past 
11 weeks since early May, rather 
than a levelling out.

CLUES FROM CAPACITY 
DEPLOYMENT

While actual peak season volume 
data will not be available until 
after fact , we do have other tea 
leaves. At Sea-Intelligence, we 
track every single container 
vessel deployed in the deep sea, 
not just where it has been, but 
also where it is supposed to be 
for the next 12 weeks, according 
to the lines’ continually updated 

vessels schedules. As we know 
the TEU size of each vessel, 
we can chart out the capacity 
deployment for the coming 
12-weeks, as reflected by the 
schedules. To the extent that 
vessel schedules reflect actual 
future sailings, this scheduled 
capacity deployment should 
reflect the lines’ expectation of 
volume developments, based on 
actual bookings.

When we looked at the 12-week 
capacity outlook for the Transpacific 
in week 20 (figure 3), peak season 
capacity injection was supposed 
to start in week 22, compared to a 
traditional peak season starting in 
week 27, indicating an early start 
to the peak season; perhaps in 

anticipation of a post-lockdown 
increase in export cargo from 
Shanghai. 

That volume rebound never 
materialised, as the volume loss 
due to the lockdown in Shanghai 
was offset by a combined 5.4 per 
cent Y/Y growth in volumes in 
May 2022 in the major ports of 
Ningbo, Shenzhen, and Qingdao. 
The outlook in week 26 then 
indicated a normal start to the 
peak season, with lines planning 
to increase capacity substantially 
by week 27-28. However, if 
we look at how it stands now 
(in week 28), the peak season 
capacity increase is slated to start 
even later, in week 29-30 i.e. a 
delayed 2022 peak season.

“WE ARE NOT SEEING ANYTHING 
CLEARLY INDICATING A BOOM OR 
CRASH IN CONSUMER SPENDING ON 
DURABLE GOODS.”

FIGURE 3 
TP peak season 
getting delayed
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US CONSUMER DEMAND FOR 
DURABLE GOODS

As mentioned above, the massive 
increase in spot rates was caused 
primarily by a shortage of vessel 
capacity, but it was initiated by a 
strong increase in US consumer 
demand for Durable Goods. This 
means that for supply chains to revert 
back to “normal”, absent any newbuild 
orders coming on stream until 2023, 
any change in the current market 
conditions would have to come from 
an easing of US consumer spending 
on Durable Goods.

Figure 4 shows the growth in US 
consumer spending, based on data 
from the US Bureau of Economic 
Analysis (BEA), but in order to 
avoid the distorting effect in 2021 
of comparing to the nadir of 2020, 
we show the 2020-2022 growth 
as annualised over the last pre-
pandemic year, 2019. This basically 
shows what the annual average 
growth rate would have been, in 
order for the value to go from the 
corresponding month in 2019 to the 
current month.

The downwards trending (but 
positive) annualised growth rate 
for Durable Goods indicates that 
the underlying growth is getting 
progressively weaker, gradually 
returning to pre-pandemic levels, 
but at least in the pre-peak season, 
we are not seeing anything clearly 
indicating a boom or crash in 
consumer spending on Durable 
Goods.

TYING IT ALL TOGETHER 

All together, we’re seeing signs of 
a peak season weaker than the 
record year of 2021, but the sky is 
certainly not falling, at least not 
yet. The next weeks will be crucial 
in setting the tone for the peak 
season, as a continued slide in spot 
rates, and a reluctance from lines 
to deploy more capacity will create 
the perception that even the lines 
are bearish on the peak season, 
and as is often the case, perception 
will trump reality, even if reality is 
just a delayed peak season.

Cargo owners will be tempted 

to read a lot into these signs of 
weakness, and we have already 
seen several claims that we have 
now started on the inevitable 
spiralling towards a market crash, 
with an expectation that lines will 
return to a blind obsession for 
market shares, driving spot rates 
back to the loss-making territory 
of years past. This is a hazardous 
conclusion to make, as it ignores 
that market conditions have 
changed fundamentally. 

There are no longer 20 global 
lines vying for market shares, half 
of them have gone. When volumes 
crashed in first-half 2020, rates 
did not drop, an industry first, as 
lines implemented a record blank 
sailings programme, cancelling up 
to 60 per cent of capacity in some 
weeks. They learned that that the 
“liner” part of “liner shipping” can 
be viewed as optional, so if volumes 
dry up, blank sailings will return 
with a vengeance. Moreover, they 
now have massive cash cushions, 
with which to withstand even lay-
up scenarios. This is 2022, not 2009.

The only question then remains 
is whether blank sailings will be 
used exclusively as a tool to prevent 
loss-making rates, or if the lines will 
attempt to limit space to extract 
premium rates. If they attempt the 
latter, they are bound to raise the 
ire of cargo owners and regulators 
alike. The potential profits, however, 
might be too tempting.

ABOUT THE ORGANISATION
Sea Intelligence is a leading provider 
of Research & Analysis, Data 
Services, and Advisory Services 
within the global supply chain 
industry, with a strong focus on 
container shipping. Combining 
strong quantitative analytical skills 
with a deep understanding of the 
supply chain industry, based on 
many decades of experience at all 
central parts of the Ocean supply 
chain, Sea Intelligence supports 
customers across all stakeholder 
groups.

ABOUT THE AUTHOR
A deeply passionate liner 
shipping expert , Alan Murphy 
has 19 years of experience in 
container shipping research and 
analysis, providing insight and 
intelligence to a broad range 
of stakeholders in the logistics 
community, through quantitative 
research, econometric modelling, 
and database architecture 
development. Prior to founding 
Sea-Intelligence in 2011, Alan was 
Senior Analyst at Maersk Line.

FIGURE 4 
US Consumer 
spending annualised 
growth over 2019
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HOW CANADA IS 
ADDRESSING SUPPLY  
CHAIN CHALLENGES

 “ANY MEASURES TO ADDRESS OUR SUPPLY 
CHAIN MUST CONSIDER THE VITAL ROLE 

TRANSPORTATION PLAYS AND BE DEVELOPED IN 
CONSULTATION WITH INDUSTRY.”

Today’s Supply Chain
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Canada’s supply chains are the 
backbone of our economy.

In the last two years, the 
world has experienced several 
transformative events: the 
COVID-19 pandemic, Russia’s 
unprovoked invasion of Ukraine, 
and severe weather events 
caused by climate change. All of 
these have shined a spotlight on 
the need for strong and resilient 
international supply chains, 
including Canada’s.

We’re witnessing how these 
disruptions touch every aspect of 
our economy, leading to a limited 
supply of higher priced goods and 
services, and rising inflation rates. 
Analysts say the lingering effects 
of the COVID-19 pandemic have 
reduced the production of goods 
and services. It ’s not easy to restart 
factories and it can take weeks or 
months to restart production. 

Though the world is working 
towards post-pandemic recovery, 
this ripple effect is still being felt in 
economies across the globe.

HOW TRANSPORT CANADA IS 
ADDRESSING THE CHALLENGE

Ensuring that our supply chain is 
resilient and fluid is a top priority 
for our government. A well-
functioning global transportation 
system is critical to keeping our 
economy strong, keeping our 
trade routes competitive, and 
ensuring life remains affordable 
for Canadians. Any measures 
to address our supply chain 
must consider the vital role 
transportation plays and be 
developed in consultation with 
industry. That’s why Transport 
Canada has played a leadership 

role in engaging and working 
with industry partners to ensure 
Canada’s supply chain is resilient 
to future local and global events.

NATIONAL SUPPLY CHAIN SUMMIT 
AND TASK FORCE

On 31 January 2022, we convened 
the first ever National Supply 
Chain Summit. The Summit 
brought together businesses and 
industry leaders and associations 
to discuss challenges facing 
Canada’s supply chain, and to 
identify potential solutions. The 
Summit was followed by a series 
of regional and industry sectoral 
sessions.

We also created a National Supply 
Chain Task Force, co-chaired by 
Louise Yako and Jean Gattuso, to 
consult industry experts and make 
recommendations on short- and 
longer-term actions to alleviate 
supply chain congestion. The 
Task Force comprises members 
from across industry with a 
wealth of experience and insight. 
The recommendations from the 
Task Force will help inform the 
development of a National Supply 
Chain Strategy, another commitment 
our government made to ensure 
the investments being made in 
our supply chain infrastructure 
help make life more affordable for 
Canadians and small businesses. 

Omar Alghabra,  
Canada's Minister of Transport

“A KEY TO SUPPLY CHAIN RESILIENCE IS 
ENSURING THAT CANADA HAS A WORLD 
CLASS MARINE SAFETY SYSTEM.”
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THE NATIONAL TRADE CORRIDORS 
FUND

In addition, in our government’s 
Budget 2022, we announced 
a commitment of CAD$603.2 
million ($469.6 million) over the 
next five years for investments 
in transportation infrastructure 
to help ensure that Canada’s 
supply chains meet the needs 
of our economy, and withstand 
disruptions caused by climate 
change and global events. 

This includes CAD$450 million 
($350.3 million) in new funding for 
the National Trade Corridors Fund 
(NTCF). This amount will support 
supply chain projects to ease the 
movement of goods across Canada’s 
transportation networks— bringing 
the total funding allocated to the 
program to more than CAD$4.6 
billion ($3.58 billion) since 2017. 

Since its launch in 2017, the 
NTCF has provided billions of 
dollars to support projects that 
improve the flow of goods and 
people in Canada as well as 

increase the flow of trade in and 
out of Canada. Projects supported 
by the NTCF have been critical 
in adding capacity, addressing 
bottlenecks, and advancing data-
driven solutions to improve the 
fluidity of Canada’s supply chains 
and transportation system. 

And we are committed to 
achieving better supply chain 
visibility through information 
sharing, which is why this funding 
includes CAD$136.3 million ($106.1 
million) to support initiatives — 
developed in collaboration with 
industry — that foster overall 
Canadian supply chain capacity 
to make better informed decisions 
by promoting digital solutions and 
leveraging modern tools.

ADVANCING INDUSTRY-DRIVEN 
DIGITAL AND DATA SOLUTIONS

Over the last few years, the 
Government of Canada has 
supported key initiatives aimed 
at deploying digital and data 
solutions to improve supply chain 

performance. This includes the 
Active Vessel Traffic Management 
Program at the Port of Vancouver, 
as well as the Port Logistics 
Optimization tool being developed 
by Canada’s AI Supercluster, 
SCALE.AI, at the Port of Montreal. 

These projects have 
demonstrated the willingness 
of partners from the public and 
private sectors to work together to 
improve supply chain efficiency. 
Now our next generation of digital 
and data investments must focus 
on harnessing the power of smart 
information sharing and predictive 
technologies to improve planning 
and performance on a larger scale.

PORTS MODERNIZATION REVIEW

The world has changed since 
Canadian Port Authorities 
were created two decades ago. 
Improvements are necessary to 
keep up with the ever-increasing 
pace of trade and to help our 
economy recover from the 
COVID-19 pandemic. 

“PROJECTS SUPPORTED BY THE NTCF HAVE BEEN CRITICAL 
IN ADDING CAPACITY, ADDRESSING BOTTLENECKS, AND 
ADVANCING DATA-DRIVEN SOLUTIONS.”

Today’s Supply Chain
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In 2018, the Government 
of Canada launched a Ports 
Modernization Review to improve 
how Canada’s ports are governed. 
As part of the review, we engaged 
with Canadian Port Authorities, 
the maritime industry, Indigenous 
communities, labour groups, 
trade associations, provinces and 
municipalities, academics, and 
Canadians to better understand 
their issues and how our ports 
can respond to new challenges 
and opportunities, including those 
related to Canada’s supply chain.

We are finalising the review with 
the clear objective of ensuring 
Canadian Port Authorities better:

•  Support the competitiveness of 
Canada’s economy; 

•  Strengthen relationships 
with Indigenous and local 
communities; 

•  Promote environmentally 
sustainable infrastructure and 
operations; 

•  Enhance safety and security; 
and

•  Govern the critical public assets 
that they have been entrusted to 
manage.

THE OCEANS PROTECTION PLAN

Many of the goods Canadians 
rely on are transported via ships 
and through our ports. A key 
to supply chain resilience is 
ensuring that Canada has a world 
class marine safety system. As a 
result , the Government of Canada 
recently announced that it will 
be renewing and expanding 
the Oceans Protection Plan. 
This will allow us to continue 
working with Indigenous Peoples, 
industry, coastal communities, 
and scientists to address new 
challenges to Canada’s marine 
safety system and ensure a 
resilient supply chain. The 
renewal and expansion of the 
CAD$3.5-billion ($2.72 billion) 
Oceans Protection Plan, launched 
in 2016, is the largest investment 
ever made to protect Canada’s 
coasts ― and it ’s doing just that. 

The Government of Canada 
has taken a bold approach 
to tackling our supply chain 
challenges, supported by tangible 
investments in infrastructure and 
growth strategies. This will be 
further shaped by advice from 

our industry partners across 
the country that is forthcoming 
from the Supply Chain Task 
Force, to ensure that our actions 
feed a long-term strategy for an 
adaptable, efficient transportation 
system.

ABOUT THE ORGANISATION
Transport Canada is responsible 
for Canada’s transportation policies 
and programmes. Its mission is 
to promote safe, secure, efficient, 
and environmentally responsible 
transportation. 

 

ABOUT THE AUTHOR
The Honourable Omar Alghabra 
has nearly 10 years of experience 
as a Canadian Member of 
Parliament, and has served as 
Minister of Transport since January 
2021. A mechanical engineer by 
trade, he has worked with General 
Electric Canada, Enbala Power, 
and the Ontario Energy Board. 
He is also a longtime community 
activist, involved with local 
organisations like Mississauga 
Summit and Youth Troopers for 
Global Awareness.
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SHORT, MEDIUM AND LONG 
TERM: PORT COMMUNITY 
SYSTEMS TAKE THE 
PROACTIVE APPROACH

 “IN 2021, STATISTICS INDICATE THAT 
UKRAINE EXPORTED ABOUT 50 MILLION 

TONNES OF WHEAT AND CORN.”
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Port Community Systems serve 
their port communities – the clue is 
in the name! But Port Community 
Systems do so much more. For 
a start, every day they serve the 
entire community (all of us) by 
enabling the swift and smooth 
flow of electronic information to 
keep vital imports and exports 
moving efficiently through ports 
across the world. And day by day, 
Port Community Systems develop, 
refine and introduce services and 
solutions that not only meet the 
needs of today’s supply chains, but 
anticipate the needs of tomorrow.

Often the situations and 
challenges to be dealt with can be 
seen on the horizon, giving time 
to plan ahead. But sometimes a 
crisis appears with no warning and 
needs handling head-on at short 
notice. 

In this article, I will cover two 
very different examples from two 
of IPCSA’s European members. 
Clearly, the circumstances in 
which Ukraine’s PPL 33-35, based 
in Odesa, and France’s MGI, based 
in Marseille, are poles apart. But 
the essentials remain the same – 
Port Community Systems focus 
on bringing stakeholders together, 
building trust and finding 
solutions that ease the flow of 
information and, therefore, the 
flow of goods.

First, let ’s take a look at the 
work of the Odesa-based Port 
Community System, PPL 33-35.

When Russia invaded Ukraine 
in February, the impact on 
trade was almost immediate: 
ports closed, bridges and roads 
destroyed, shortage of resources, 
cashflow hindered and obvious 
safety and security issues, which 

in turn has meant uncertainties 
around regulation, border transits, 
guarantees, insurance, Customs 
issues and much else besides.

The backlog of grain awaiting 
export has made the most 
headlines, and that has become 
even more crucial as space is 
needed to store this year’s harvest. 
(There are also other agricultural 
products such as fertiliser to 
be considered, as well as other 
cargoes.) In 2021, statistics indicate 
that Ukraine exported about 50 
million tonnes of wheat and corn.

Dmytro Iakymenkov, Director 
at PPL 33-35 and based in 
Odesa, said estimates vary as to 
how much grain is waiting to be 
exported – there are no precise 
statistics due to the security 
situation, while some grain is 
left on occupied territory, and 

some has been destroyed in silos 
during attacks. However, millions 
of tonnes are still ‘stuck’ from 
last year ’s harvest which should 
have been transferred by the end 
of March. About 90 per cent of 
this would have normally been 
exported through the ports. “We 
are very dependent on maritime 
transport because all the logistics 
is organised around it ,” he said.

The overland alternative is 
challenging. About 1.3 million 
tonnes was moved across Ukraine’s 
western border via road, rail and 
inland water during May, but there 
is an urgent need to export a great 
deal more in the coming months. 
Apart from the limited road and 
rail access and infrastructure 
challenges, there are long delays 
at border crossings due to 
bureaucracy.

Inga Mortona, General Manager, 
International Port Community 
Systems Association

RIGHT 
Refugees from 
Ukraine towards 
Polish border in 
February 2022

“SUPPLY CHAINS DIGITALLY ARE VERY 
FRAGMENTED AND THERE IS A PUSH 
FOR INTEROPERABILITY.”
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A project called Data Driven 
Ukraine Europe Transport Solutions 
(DUETs) has been created in 
response. Coordinated by IPCSA, 
DUETs brings together PPL 33-35, 
Polski Port Community System, the 
UK-based CNS Port Community 
System and others, seeking to 
provide trade facilitation through 
data exchange in advance which 
can reduce paperwork and speed 
up border crossings.

“DUETs was our initiative 
to propose our experience, 
our network of contacts, our 
knowledge and our IT solutions 
to be helpful to our country in this 
situation,” said Galina Roizina, CEO 

of PPL 33-35. “Thanks to IPCSA 
and our friends in Europe, this 
initiative was supported.”

At this point, it ’s worth 
emphasising that DUETs is all 
about using what is already there, 
as opposed to doing something 
new. IPCSA and its members 
always avoid ‘reinventing the 
wheel’. In the case of Ukraine’s 
solutions, the PCS is working 
already – DUETs is all about 
adapting to changing conditions.

Iakymenkov said that there are 
solutions for the conundrum but 
many of the key players don’t know 
how to combine them. “It is like 
we have a huge box of spare parts 
and we understand how to build 
the solution – we are putting those 
parts together. It is not easy to 
combine and integrate IT solutions 
that have been built as standalone – 

integration is required,” he said. “It is 
impossible to just switch something 
on and say it is a solution – the 
authorities will just not accept the 
information without legal basis.”

The current situation has seen 
queues of trucks waiting as long 
as a week to 10 days to cross 
the Ukraine border into the EU. 
The only solution is a facilitation 
agreement between all parties to 
clear the bottlenecks. 

The first phase is establishing 
clearly the requirements from the 
various authorities, including the legal 
aspects to be covered to make the 
solution acceptable, and carrying out 
risk management. “We need not only 
the technical implementation of the 
PCS solution, we need acceptance 
from the Governments of Romania, 
Poland and Ukraine that they will 
trust to this solution – only then 

“WE BELIEVE THE STANDARDISATION COMING OUR 
WAY WILL BE A POWERFUL PUSH FOR DIGITAL PORT 
COMMUNITY SYSTEMS.”

www.porttechnology.org14  |  EDITION 123

Today’s Supply Chain



can facilitation be assured,” said 
Iakymenkov. 

A particular challenge 
for PPL 33-35 is funding for 
implementation of the project, 
including to cover insurance, 
given the risks. With Ukraine’s 
ports blockaded, the PCS’s income 
stream has dried up. “With our 
ports not working for several 
months, our ports, carriers, freight 
forwarders and others have no 
money,” said Galina.  

“So we need some financial 
backing from the EU or other 
organisation, we need to create 
points of contacts in authorities 
in the countries involved, and 
we need a legal layer, support 
to provide acceptance of the 

facilitation project. This is not 
just funding – it is also about 
harmonisation.”

Poland has done a lot of work for 
facilitation at border crossings and 
Romania is doing what it can, but 
the situation is completely different 
between the two, Iakymenkov said.

As for the actual transport, in the 
absence of Ukrainian port access 
then rail is the most important 
alternative, although there are 
challenges due to Ukraine having 
a different rail gauge to Europe; 
this means special wagons are 
required to allow chassis changes 
at the border, a time-consuming 
procedure in itself. Grain can 
ultimately be exported out of the 
Port of Constanta. 

Road transport can be combined 
with inland water transport and 
this could also be facilitated, 
Iakymenkov explained. 

“Overall, we are very optimistic 
about the DUETs project because 
it combines solutions and enables 
the exchange of information which 
will enable rapid border crossings 
and possibly Customs clearance in 
zones away from the border.”

Galina believes many of the issues 
can be resolved quickly. “We have 
short-term planning – things that 
can be done in months. We have 
medium-term planning – things could 
be done until the end of the war. And 
we have long-term planning, things 
that could be done after the war, as 
part of the recovery plan.”

BELOW 
The Ukrainian flag 
flies from the stern 
of a ship in the Black 
Sea port of Odesa
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DIGITAL PORT COMMUNITY SYSTEMS.”

Today’s Supply Chain

www.porttechnology.org EDITION 123  |  15



Marseille-based MGI also faces 
challenges – of course, not on the 
scale of the conflict in Ukraine but, 
nevertheless, these are challenges 
that must be responded to.

MGI continues to develop Ci5, 
its Port Community System, while 
also creating new innovations. 
Right now, there are several key 
changes on the horizon for which 
MGI is preparing. A number of 
developments in the medium term 
“are pushing us to think differently 
and transform our concept of a 
Port Community System,” said Rémi 
Julien, CEO of MGI. 

“The PCS concept in France has 
been up and running for four years 
now, so it is no longer the ‘next 
generation’ – it is employed across 
our ports,” he said. “However, we 
have identified a certain number of 
areas for improvement.”

MGI has many gigabytes of data 
provided by the whole ecosystem 
– what can be achieved with it? 
“We use this data to manage the 
port processes, but we can do 
more. So, we are launching on the 
market a business intelligence tool, 

which uses KPIs and statistics, to 
help operators understand how 
good or bad they are in terms of 
operations. 

“How long does a truck take to 
get on the terminal? How long 
to collect a container? We have 
developed an open environment 
in which all operators can have 
access to their own statistics and 
any details they want – and it can 
be eye-opening. For example, you 
manage a terminal and find out 
that some operators manage to 
get containers out twice as fast as 
others. Why? What makes them 
better? With this visibility, users 
can significantly improve their 
systems.”

Another development has seen 
MGI focusing on the use of AI to 
highlight discrepancies or possible 
errors in a Bill of Lading – a 
container that should not be on 
the BoL or has the wrong number, 
something unusual which could 
cause a stop when the box arrives, 
a missing piece of information that 
is mandatory, and so on. Julien 
explained: “We also do predictions 
in terms of bookings, BoLs and 
manifests – what will be the activity 
the next day, what time will there 
be congestion at the gate, and so 
on. All this will provide decision-led 

tools.”
MGI’s new Da5 (Data Analytics 

5) business intelligence suite is 
available now to its customers 
in the Marseilles area and is 
being promoted in other ports in 
France and beyond. ‘Channel 5’, 
its information channel of value-
added information that will support 
decision-making and goods 
management, will be launched in 
the autumn. 

This will be helpful to Customs 
authorities too, said Catherine 
Megelas, head of corporate and 
internal communications at MGI. 
“Maybe there is a peak incoming 
in two days and they haven’t 
seen that. Maybe they don’t have 
the goods declarations. All this 
intelligence, supporting decisions, 
is not really available – but it 
should be, as a basic function.”

MGI will continue to push new 
functionalities, using data and 
tech now available for business 
intelligence and AI, said Megelas.

Meanwhile, there is an 
‘incredible number’ of new 
regulations coming up that will 
have an impact on Port Community 
Systems operation.

“They are all being pushed by 
the European Commission and are 
really pro-business in the sense of 

ABOVE 
MGI Dashboard 
Credit: MGI
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secured supply chains, liquidity, no 
blocks, no pain points.”

Among them, the European 
Maritime Single Window regulation 
comes in force in 2025, requiring 
member states to have a Single 
Window in place for submission of 
FAL forms.

The European Customs Window 
version 2 is under discussion and 
is likely to lead to more Customs 
services at EU level. “This means 
a transformation of Customs 
authorities themselves and for 
us it would mean very different 
processes to integrate them 
into our PCS. That will happen 
at about the same time as the 
Maritime Single Window,” said 
Julien.

The upcoming EFTI (Electronic 
Freight Transport Information) 
regulation will also have a huge 
impact, he said: “Supply chains 
digitally are very fragmented and 
there is a push for interoperability. 
Also, some authorities in Europe 
are still asking for papers to 
stamp. This regulation will force 
all the member states to accept 
all kinds of documentation related 
to transport in digital form. There 
may be a year of ‘making this work’ 
but at the end of the day it is a 
regulation and there will be no 
workaround.”

He added: “We believe the 
standardisation coming our way 
will be a powerful push for digital 

Port Community Systems. As a 
PCS, one of the most digitised tools 
in the supply chain, we can help 
make this regulation happen faster, 
and also provide interoperability 
via our platform.”

All this is going to happen in 
the next two to three years, said 
Megelas. “As a PCS, either we just 
wait for it , or we listen to the EC 
and build on what they say. It is 
going to happen, so let’s make it 
something good.”

ABOUT THE ORGANISATION
The International Port Community 
Systems Association is an 
international association of sea 
and air port community system 
operators, sea and air port 
authorities and Single Window 
operators that is recognised across 
the globe for providing advice 
and guidance on the electronic 
exchange of information across 
borders and throughout the whole 
supply chain.  

The association has members 
from across the globe who handle 
the exchange of information for 
Business to Business, Government 
to Business and Government 
to Government processes and 
facilitate the smooth cross-border 
movement of goods.  This equates 
to the electronic exchange of 
information relating to more than 
500 million TEU movements and 10 
billion tonnes of cargo for air, sea 

and land transport – estimated to 
be in excess of 50 billion exchanges 
every year.

IPCSA focuses on supporting and 
facilitating systems and innovations 
for Port Community System members 
and users, and promoting the use of 
international data standards in sea 
and air ports, at border crossings and 
via Single Window systems around 
the world. IPCSA is a recognised 
NGO with consultative status at 
UNECOSOC and IMO.

The PROTECT Group, an integral 
part of IPCSA, develops and 
supports the electronic reporting 
required by authorities for vessels 
entering or leaving a port or port 
area. It maintains and develops 
EDI through the PROTECT Guide, 
focusing on the harmonisation 
and standardisation of electronic 
messaging.

ABOUT THE AUTHOR:
Inga Mortona is General Manager 
at the IPCSA. In her role, she 
provides administrative support 
and expertise relating to policy 
matters. She brings to IPCSA 
extensive knowledge and 
experience across legislative, 
finance, data protection, 
competition law and strategic 
planning issues, having worked at 
a high level in both governmental 
and commercial sectors, including 
at the Freeport of Riga. Inga is 
based in Riga, Latvia.
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PROJECT BECAUSE IT COMBINES SOLUTIONS AND ENABLES 
THE EXCHANGE OF INFORMATION WHICH WILL ENABLE 
RAPID BORDER CROSSINGS AND POSSIBLY CUSTOMS 
CLEARANCE IN ZONES AWAY FROM THE BORDER.”
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HELMING THE AUTOMATED 
FLEET OF THE FUTURE
“INTEGRATED AS PART OF THE OPERATIONAL 
CONTROL TOWER, THE PLATFORM PROVIDES 
REAL-TIME MONITORING AND WORKFLOW 
MANAGEMENT PROCESSES, WHILE 
SIMULTANEOUSLY CONNECTING TO MULTIPLE 
SYSTEMS WITHIN THE TERMINAL.”

Today’s Supply Chain

EDITION 123  |  19www.porttechnology.org



In today’s world, innovation can 
come in many shapes and sizes, 
though it is most often linked 
to technological advancement. 
From Artificial Intelligence (AI) 
and blockchain technology to 5G 
communication and extended 
reality experiences, technological 
innovation is changing how our 
respective societies and global 
businesses operate.

Within the world of 
transportation, one such 
innovation making waves is 
automation. As a regional leader 
driving the application of digital 
technologies within the maritime 
and logistics industries, AD Ports 
Group has not found the concept 
of automated technology to be 
new. In fact, we established the 
region’s first semi-automated 
container terminal at Khalifa Port 
in 2012 by introducing automated 
ship-to-shore cranes and remote-
controlled gantry cranes.

Now, the efforts have moved 
on towards the realisation of 
autonomous vessels, and it is an 
area of innovation that we are 
proud to be contributing toward 
and leading globally. Following 
the recent revival of the pursuit 
of fully autonomous vehicles 
over the last decade, there has 
been a growing interest in both 
the commercial and public 
application of autonomous 
transport solutions, whether they 
be on land, air, or sea.

In the global maritime industry, 
the market for autonomous 
vessels is quickly gaining 
momentum. According to a 
recent study produced by Fortune 
Business Insights, the segment 
is on the cusp of tremendous 

growth and is expected to reach 
an annual market size of $12.07 
billion by 2028 at a CAGR of 9.13 
per cent. Increasing investment in 
next-generation ship technology 
from various countries is driving 
this growth.  Additionally, the 
introduction of cutting-edge 
navigation systems for ships 
powered by Artificial Intelligence, 
Robotics, Big Data, and Internet-
of-Things technologies will have 
a tremendous impact on the 
systems and solutions market.

Adding to our contribution 
towards the autonomous vessel 
market, AD Ports Group launched 
the first autonomous port truck 
system in the Middle East at CSP 
Abu Dhabi Terminal in Khalifa 
Port. Cutting-edge technology 
including 42 automated stacking 
cranes, aerial drones, a 360-degree 

sensory system and an automated 
Terminal Operation System, makes 
Khalifa Port one of the world’s most 
technologically advanced ports. 
Recently, the port has been ranked 
in the top five of the global Container 
Port Performance Index (CPPI), 
developed by the World Bank and 
S&P Global Market Intelligence.

In addition to the autonomous 
port truck system, the port deploys 
a Fleet Management System (FMS) 
for overseeing daily activities 
utilising 6 Q-Trucks and a total 
of 32 automated rail-mounted 
gantry (ARMG) cranes. Integrated 
as part of the operational control 
tower, the platform provides real-
time monitoring and workflow 
management processes, while 
simultaneously connecting to 
multiple systems within the 
terminal. 

Seif al Mazroui, 
CEO of Abu Dhabi Ports, part of 
AD Ports Group

ABOVE 
Khalifa Port
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UNDER THE HOOD

But what exactly do automated 
vessels bring to the table in terms 
of the day-to-day? 

In addition to remaining out at 
sea for longer periods and being 
able to move in and out of ports 
faster, these ships are well-suited 
to operate in challenging weather 
and environmental conditions. 
Where poor visibility would limit 
the use of conventional ships, for 
example, autonomous vessels will 
be able to operate with ease and 
also serve as a viable business 
continuity solution in the event of 
any manpower crisis.

Coupled with the positive impact 
of an improved revenue generating 
model, as a result of reduced 
labour costs, maximised cargo 
space, and the ability to operate 

longer with shorter maintenance 
requirements, autonomous versus 
traditional vessels bring a wealth 
of savings for their owners and 
also a significant reduction in CO2 
emissions.

TRANSITIONING TO DIGITAL 

While the initial challenge in 
creating autonomous vessels 
lies with the immense capital 
expenditure needed for investment, 
securing the right systems and 
solution partner from the start is 
crucial. The right player will not only 
support the ongoing development 
of the ships but will also provide 
the digital knowledge needed for 
the project’s success and will head 
the deployment of the necessary 
infrastructure to support smart port 
operations. 

This was the guiding vision 
for us to proactively develop 
Advanced Trade & Logistics 
Platform (ATLP), Abu Dhabi’s 
official single window for all trade 
via sea, land, air, industrial and 
free zones back in 2020. Launched 
by Maqta Gateway under the 
supervision of the Department of 
Economic Development, ATLP is 
digitally enabling transparency, 
predictability, simplified 
procedures, and efficiency 
across borders so that trade 
becomes almost seamless among 
participating cities, states, and 
countries. 

This instrumental development 
aligns directly with the leadership’s 
vision to transform the UAE into a 
regional and global hub and foster 
a more competitive digital trade 
environment. 

ABOVE 
Q Truck in use at CSP 
Abu Dhabi Terminal in 
Khalifa Port.
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THE HUMAN IMPACT

Regardless of the industry, 
digitalisation and automation 
require highly qualified and 
high-skill job roles. To meet the 
requirements of the smart maritime 
industry, AD Ports Group is 
already moving to accommodate 
technology-focused career paths 
and is offering existing staff 
opportunities to reskill and redeploy 
to a different area of operation 
within the company.

As an organisation leading 
the effort to advance the Middle 
East ’s maritime industry, AD 
Ports Group is dedicated to 
the continued professional 

development of our labour 
workforce, and we are working 
tirelessly to ensure that they have 
the training and skills needed 
to the meet needs of a global 
industry set to welcome an 
inevitable digital transformation.

The impact of automation 
on shipping is significant, and 
the benefits are plentiful, from 
modernising the port environment 
to completely transforming its 
operations. AD Ports Group 
continues to invest heavily in 
automation to accelerate digital 
innovation across its portfolio, and 
extend it to the entire shipping 
industry, transforming the way 
business is done.

ABOUT THE AUTHOR
Saif Al Mazrouei is the Chief 
Executive Officer of the Ports Cluster 
at AD Ports Group. In his role, he 
oversees 10 ports and terminals 
in the UAE and is responsible for 
spearheading all port functions and 
operations including organisation, 
direction, and coordination.

ABOUT THE ORGANISATION
AD Ports Group today serves as 
the Middle East region’s premier 
facilitator of logistics, transport, 
and trade. Strategically located at 
the crossroads between East and 
West, the integrated business offers 
synergistic value to its customers, 
presenting holistic solutions that 
enhance supply chain efficiency in 
and out of the region.

LEFT 
Q Truck in use at CSP 
Abu Dhabi Terminal in 
Khalifa Port.

“NOW, THE EFFORTS HAVE MOVED 
ON TOWARDS THE REALISATION OF 
AUTONOMOUS VESSELS, AND IT IS AN 
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AND LEADING GLOBALLY.”
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THE GLOBAL SHIPPING 
INDUSTRY IS TRENDING 
TOWARD DIGITAL, AND 

STANDARDISATION IS THE 
KEY TO UNLOCKING ITS 

FULL POTENTIAL 
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Analysts are predicting freight 
(including maritime) volumes to 
triple by 2050, and uncertainty 
around the timely arrival of goods to 
continue well beyond 2022. As the 
logistics industry and governments 
around the world search for ways 
to ensure the smooth functioning 
of international trade, attention has 
been drawn to the fundamental 
lack of visibility and transparency in 
the global supply chain. 

While chronic disruption has 
no single cause, the current 
state of supply chain logistics 
is exacerbated by the fact that 
container shipping still relies 
heavily on manual or paper-
based processes and insufficient 
or delayed data exchange. This 
lack of digital maturity decreases 
container visibility, which creates 
costly inefficiencies as well as 
unnecessary and unexpected 
delays across the end-to-end 
container journey. 

Without a paradigm shift in the 
way data is exchanged, double 
digit trade growth also means 
double-digit growth in waste, 
which in shipping translates into 
tonnes of paper and greenhouse 
gas emissions per year. Mounting 
pressure from all sides is leading the 
industry to take its environmental, 
social and governance (ESG) 
responsibilities seriously. 

CURRENT ISSUES SET THE STAGE 
FOR FUTURE SOLUTIONS

Data exchange
Currently, container shipping 
stakeholders are limited in their 
ability to seamlessly exchange 
digital data across all participants 
in the supply chain, and there are 

no standards for real-time digital 
data communication. As a result, 
when unexpected delays occur, they 
cannot be communicated quickly 
enough for mitigating actions to 
be taken. The impact of this ripples 
across the supply chain causing 
congestion at port, leaving cargo 
owners unable to effectively manage 
exceptions, and causing ships to 
burn more fuel than is necessary. 

A recently published IMO study 
estimates that between 4 per cent 
(12 hours before arrival) and 14 per 
cent (port to port) of the fuel used 
per voyage, representing 6 to 19 
million tons of CO2 per year, can 
be saved through more efficient 
exchange of port call data. This is 
equal to 3 per cent to 10 per cent of 
the total emissions of the container 
shipping industry.

Henning Schleyerbach,  
COO of Digital Container 
Shipping Association (DCSA) 

“TAKING A STANDARDISED, SCALABLE 
APPROACH TO THIS TRANSITION IS 
THE ONLY WAY TO FUTURE-PROOF 
SUCH A FRAGMENTED, COMPLEX AND 
GLOBAL INDUSTRY.”
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Documentation
Delays and inefficiency are caused 
not only by a lack of cargo visibility, 
but also by a lack of documentation. 
The documents needed to complete 
an international trade transaction are 
often not standardised or digitally 
available, such as the bill of lading 
(BL). This can require physical hand-
off between participants, which is 
inefficient, expensive and error prone. 
At the beginning of COVID-19, cargo 
would get stuck at port waiting for 
bills of lading to be delivered by 
flights that were delayed. 

Despite this, at the end of 
2021 only 1.2 per cent of BLs was 
electronic. The DCSA estimated 
that a minimum of 16 million 
original paper BLs are issued by 
ocean carriers per year, costing the 
industry around $11 billion.  

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

The 56-nation Commonwealth 
(including the UK, Canada, 
India and Australia) also set 
out to quantify the difference 
standardised digitalisation of trade 
documentation could make. Its 
analysis, published in April 2022, 
found that widespread acceptance 
of digital trade documents could 
generate an additional $1.2 trillion 
in trade by Commonwealth 
countries by 2026.

Achieving the results suggested 
by these studies requires an 

interoperable infrastructure for the 
seamless, end-to-end exchange 
of good shipping data. Central to 
this is the widespread adoption of 
open-source digital standards.

Global sentiment shifts toward 
digital standardisation 

As the search for ways to 
minimise supply chain disruption 
and environmental impact 
continues, standards-based 
digitalisation is gaining traction 
in container shipping and multi-
modal cargo transportation. 

In the US, the Biden 
Administration launched the 
Freight Logistics Optimization 
Works (FLOW) initiative, which 
aims to develop an information 
sharing initiative to pilot key freight 
information exchange between 
parts of the goods movement 
supply chain, leveraging standards 
to improve data accuracy. 

The U.S. Federal Maritime 
Commission announced that 
standards will play a major role in 
its Maritime Transportation Data 
Initiative (MTDI), which aims to 
harmonise data exchange among 
supply chain participants. 

In the UK, the legislative agenda 
set out in the 2022 Queen’s Speech 
included the Electronic Trade 
Documents Bill, designed to enable 
greater digitisation of trade-related 
paperwork. 

WHAT DOES THIS MEAN FOR THE 
FUTURE OF THE INDUSTRY? 

Over the coming five years, 
organisations that fast-track 
their digitalisation efforts based 

on industry standards will gain 
significant competitive advantages 
over those that don’t, similar to 
what has happened in aviation and 
other industries in their journeys to 
digitalisation. 

By adopting standards, 
stakeholders in international trade 
will free up resources currently 
spent maintaining legacy 
solutions to invest in innovation. 
This will enable them to offer 
better cargo visibility, real-time 
responsiveness, and as a result , 
greater reliability and a better 
customer experience. 

Companies that adopt digital 
standards will also be leaders in 
the sustainability movement, which, 
in the coming decades will become 
a major focus for governments and 
the logistics industry. By adopting 
early, they will be able to lessen 
their impact on the environment 
and deflect potential legislation 
that may mandate ambitious 
environmental targets. 

We can likely expect a more 
robust and resilient shipping 
industry emerging from the 
disruption of the last few years. It 
should be one that learns from the 
exposure of its existing inefficiencies 
and seeks to proactively address 
them before another crisis arises. 
If achieved, the shipping industry 
will be well placed to meet the 
ever-growing demands of a fully 
industrialised world. 

FUTURE-PROOFING THE SUPPLY 
CHAIN

The need to replace antiquated 
processes with timely, reliable digital 
data communication is clear. Taking 
a standardised, scalable approach 
to this transition is the only way to 
future-proof such a fragmented, 
complex and global industry. 

DCSA works in collaboration 
with a wide array of stakeholders 
to develop digital standards that 
increase visibility by enabling 
the seamless exchange of real-
time data between all supply 
chain participants. In the short 
term, widespread adoption of 
DCSA standards will increase 

“BY ADOPTING STANDARDS, 
STAKEHOLDERS IN INTERNATIONAL 
TRADE WILL FREE UP RESOURCES 
CURRENTLY SPENT MAINTAINING 
LEGACY SOLUTIONS TO INVEST IN 
INNOVATION.”
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the efficiency, reliability and 
sustainability of container shipping 
while fostering innovation and a 
better customer experience. 

Over the long term, universal 
access to accurate, real-time 
data will help the entire industry 
become more agile, resilient 
to change and responsive to 
customer demand and market 
forces. This will enable not only 
container shipping, but the global 
economy to better withstand the 
effects of disruption.

Collaboration among 
industry stakeholders is crucial 
to transforming the industry, 
and DCSA is actively seeking 
involvement and input from all 
relevant stakeholders. Interested 
parties can engage with DCSA 
by subscribing to DCSA updates 
and making contact through their 
website, www.dcsa.org. 

ABOUT THE AUTHOR:
As the COO of DCSA, Henning is 
responsible for the development and 
adoption of technology standards 
that enable digital transformation in 
container shipping.

Prior to joining DCSA, Henning 
led various international projects and 
strategic initiatives at Hapag-Lloyd for 
more than 20 years. His achievements 
included transformation of their global 
e-business, sales and customer 
service platforms, as well as process 
and operations standardisation. Most 
recently, Henning held the position 
of Senior Director for Customer 
Relationship Management at Hapag-
Lloyd.

With broad industry experience, 
Henning has in-depth knowledge 
and a passion for shaping the 
future of digital shipping. Henning 
holds a degree in Physics from the 
University of Berlin.

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.
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ON GLOBAL CONTAINER 
CONGESTION: EXAMPLE 
IMPACTS ON A LARGE 
AFRICAN ECONOMY

“THE IMPACT OF PORT CONGESTION IS FAR 
REACHING AND AFFECTS ALL INDUSTRIES.”
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Since the advent of the global 
COVID-19 pandemic, the global 
economy and the supply chains 
that undergird it has yet to fully 
recover. For instance, many 
economies have been dealing with 
shortages of various products, 
particularly in major industrialised 
countries because of delays in 
shipping and rising shipping costs 
around the world.  

Recent data from Speedmark, 
a premier freight management 
company for instance reveals that 
11 per cent of the world’s mainliner 
shipping capacity has been made 
unavailable as a result of global 
port congestion with many ships 
stuck in long queues waiting to 
berth around the world. This is at 
a time when volumes grew at 7 
per cent. Hong Kong, for example, 
has had a high waiting ratio, while 
in North America, the ports of 
Savannah, Oakland, Seattle and 
Vancouver are experiencing the 
greatest congestion in recent 
history. The US ports of Long 
Beach and Los Angeles, which 
together handle about 40 per 
cent of U.S. imports from Asia are 
experiencing severe congestion as 
the volumes of arriving intermodal 
containers exceed the capacity 
of connecting rail and highway 
networks.

Astronomical consumer demand 
from COVID-19 relief, mostly in the 
USA in combination with the after 
effects of the COVID-19 pandemic 
has resulted in global shipping and 
port disruptions over the last year. 
This has resulted in unprecedented 
congestion in major ports around 
the world as well as record freight 
rates for shippers and unreliable 
liner schedules.

The current supply chain and 
container congestion crisis has 
followed earlier global shortages 
of ventilators and other critical 
medical supplies induced by 
the global public health and 
medical response to COVID-19. 
These events have cumulatively 
resulted in significant supply chain 
disruptions. 

Almost all economies are 
vulnerable to the current 
disruptions given a combination 
of dependence on exports and 
imports, supply and demand 
misalignments, exchange rate 
dynamics, trade and logistics 
connectivity vulnerabilities as 
earlier highlighted and security 

challenges. For instance, in Europe, 
vessels operating in the Black Sea, 
Sea of Azov, and/or trading with 
Russia, or plying the Ukrainian 
Ports of Odessa and Mariupol have 
been particularly affected. This is as 
a direct result of the ongoing war in 
Ukraine and embargo on Russia. 

Overall, the impact of port 
congestion is far reaching and 
affects all industries. It has resulted 
in inflation, slowdown in business, 
lack of inventory in stores, and 
customers having to airfreight 
certain essential consumer 
goods to alleviate shortages. 
Furthermore, seasonal goods may 
not arrive in time or may not be 
exported in time.

Richard Oloruntoba and James Earnest,  
School of Management and Marketing,  
Curtin Business School, Curtin University

ABOVE 
Port of Lagos
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EXAMPLE IMPACTS ON NIGERIA - 
AFRICA’S LARGEST ECONOMY

For highly import dependent 
economies like Nigeria, the impacts 
of the congestion can be even more 
profound. For example, the Nigerian 
manufacturing sector accounts 
for about 10 per cent of the output 
of its economy. Several Nigerian 
importers and manufacturers have 
been experiencing increased cost of 
freight and shortage of raw materials 
and intermediate inputs. There is 
also congestion at the landside 
corridor that links Lagos port 
complex to the rest of the country.

Nigerian businesses are said to 
have paid foreign shipping lines 
about N21.6 trillion ($45 billion) 
as freight charges between 2015 
and 2019. Since 2020 these freight 
charges were expected to have 

topped around N28.8 trillion ($60 
billion) by June 2021.

A portion of this enormous 
freight cost is the cost of returning 
empty containers to their origins 
overseas as Nigeria imports far 
more than it exports and has to 
bear the cost of re-positioning 
containers. All of these costs add to 
the current rising costs of imported 
raw and intermediate inputs used 
by Nigerian manufacturers. 

On top of such high costs, 
foreign shipowners and insurance 
companies designate Nigeria a 
war risk zone, hence the kidnap 
and ransom insurance placed on 
Nigeria-bound cargoes and ships 
increase costs. For instance, the cost 
of shipping a 40 foot container from 
China to Nigeria has doubled from 
$7,200 to about $14,700 since the 
outbreak of the COVID-19 pandemic. 

Agricultural chemicals, fertilisers, 
herbicides and pesticides, and 
vitamins or antibiotics for poultry 
producers are also areas of high 
import dependence for Nigeria. 
This is due to limited onshore 
manufacturing capability. Agro-
chemicals are also unsuitable 
for long term stockpiling due 
to their short shelf life. Bio-
pharmaceuticals (medicines) 
and the active pharmaceutical 
ingredients within them is similarly 
affected since they are mostly 
imported from China and India.  
Likewise, consumer electronics 
and automotive spare parts, also 
from China, are other sectors 
likely to continue to be affected 
as well as Nigerian manufacturers 
of confectionery, flour, and other 
industrial consumers of imported 
food processing inputs.

BELOW 
Ports of Los Angeles 
and Long Beach
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COVID-19 AND WORLDWIDE RIPPLE 
AND CASCADE EFFECTS

Several factors have combined 
to disrupt the efficiency of 
global supply chains resulting in 
shortages, delays and increased 
costs. Many of these for example 
have cascaded deeply into the 
Nigerian economy as previously 
explained, and may similarly affect 
other economies around the world. 
However, more broadly and beyond 
Nigeria, the factors that have 
combined to disrupt the efficiency 
of global supply chains include 
the US-China trade war, increased 
tariffs and other pre-pandemic 
trade restrictions set up by the 
Trump administration against 
Chinese exports to the US. Some of 
the goods exported to the US from 
China are in turn purchased in the 
US and shipped to other countries 

at higher costs.  
However, the most significant 

cause of disruption to the 
efficiency of global supply chains 
is the COVID-19 pandemic. The 
pandemic has unveiled the hidden 
risks and weaknesses of globally 
dispersed production, distribution 
and consumption, and associated 
supply chains. As a result of the 
COVID-19 pandemic, there have 
been several factory shutdowns in 
the manufacturing hubs of China, 
and pandemic restrictions have 
hampered port operations for 
several months. As an outcome, 
empty containers are scarce where 
they are needed.

The global maritime shipping 
industry accounts for about 90 
per cent of global trade activities 
estimated at about $12 trillion. 
These large container shipping 
companies and their mega-ships 

are themselves complimented 
by several sophisticated mega-
hub ports and global logistics 
providers dotted around the 
world. They are all coordinated 
through advanced information 
and communication technologies 
to deliver a seamless door-to-door 
container service. 

When such global production 
and distribution systems were 
designed, the goal was to minimise 
costs. This lowest cost approach 
was achieved through lean, zero-
inventory produce-and-distribute 
just-in-time approaches, with 
minimal slack built in.

COVID-19 control measures 
implemented by governments shut 
down the world’s major economies 
for months which led to disruptions 
in production and global trade. 
This has had ripple and cascade 
effects on shipping schedules and 

BELOW 
Mariupol Port

“ONGOING SUPPLY AND DEMAND SHOCKS TRIGGERED BY THE 
PANDEMIC AND COUPLED WITH MORE RECENT EXACERBATING 
GEOPOLITICAL EVENTS IS FORCING IMPORTERS, MANUFACTURERS 
AND SHIPPERS EVERYWHERE TO REASSESS THEIR SUPPLY CHAINS.”
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expected times of arrival of ships. 
There is port congestion when 
late arrivals and expected arrivals 
coincide. Such ripple effects are 
transferred onward through the 
hinterland distribution networks, 
and on to customers around 
the world.  At the same time, the 
pandemic and lockdowns induced 
irrational buying behaviour. This 
ranged from panic buying and 
over-ordering to price speculation 
that has further contributed 
to distortion of demand and 
created both supply and demand 
uncertainties.

POTENTIAL IMPACTS IN OTHER 
REGIONS, COUNTRIES AND SECTORS

Different sectors of the economy 
in different countries would be 
affected differently by current 
disruptions. However, the 
Nigerian examples analysed 
serve to illustrate possible effects 
of congestion induced by the 
effects of the pandemic on 
other economies. Supply chain 
vulnerability for a particular 
product is often assessed based 
on the number of actual and 
potential suppliers and primary 
suppliers’ market power. In Europe 
for example, shipping delays 
coinciding with the Ukrainian 
crisis and sanctions against Russia 
seems to have reduced wheat 
supply and energy supply resulting 
in higher wheat, crude oil and gas 
prices as well as higher freight 
charges.

The increased geopolitical 
and economic uncertainty is 
exacerbating the cost situation for 
companies and importers in many 
industries and regions around the 
world. The ripple effects of US, 
UK, and EU sanctions on Russian 
companies further cripples an 
already weakened global supply 
chain in terms of disruption of trade 
routes (air cargoes and maritime 
cargoes), exchange rate instability, 
and inaccessibility of critical 
raw materials add to inflationary 
pressure which may even derail the 
much hoped-for post-pandemic 
economic recovery and growth.  

WHAT IMPORTERS CAN DO IN THE 
MEDIUM TO LONG RUN?

In general, a product is classed as 
vulnerable if its primary supplier 
accounts for more than 80 per 
cent of all imports, and there 
are limited alternative sources 
of supply. The more limited the 
sources of supply are, the more 
vulnerable the supply chain, 
manufacturers and consumers 
are. Ongoing supply and demand 
shocks triggered by the pandemic 
and coupled with more recent 
exacerbating geopolitical events is 
forcing importers, manufacturers 
and shippers everywhere to 
reassess their supply chains. 
Recent container forecasts by 
the maritime consultant Drewry 
and others have anticipated that 
current disruptions will last well 
into 2022 or mid-2023 forcing big 
increases in container rates. 

As a result, soon, businesses will 
face pressure to increase domestic 
production, grow logistics and 
supply chain skills and employment 
domestically, reduce dependence 
on risky sources and long supply 
chains, and seek out substitute 
inputs and products. 

Businesses will also have to 
rethink and implement strategies 
to avoid crippling shortages 
when material flow disruptions 
arise overseas. In order to 
make individual product supply 
chains more resilient without 
sacrificing competitiveness, 
importing companies can map 
the full extent of their supply 
networks to identify both direct 
and indirect sources, and arising 
vulnerabilities. 

They can determine how 
quickly those that are most 
critical for them could either 
recover from a disruption or 
be replaced by an alternative 
supplier locally or overseas. 
Business managers also need 
to accept and plan accordingly 
that supply chain disruptions 
would be commonplace in the 
new dispensation as the end-to-
end supply chain will only be as 
strong as its weakest link.

ABOUT THE AUTHORS
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“SEVERAL NIGERIAN 
IMPORTERS AND 

MANUFACTURERS HAVE 
BEEN EXPERIENCING 
INCREASED COST OF 

FREIGHT AND SHORTAGE 
OF RAW MATERIALS AND 
INTERMEDIATE INPUTS.”
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DEPLOYING THE FIRST PORT 
FIWARE INNOVATION NODE
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“A LOT OF BUSINESSES THAT HAVE BEEN 
CREATED FROM GREAT IDEAS HAVE 
COLLAPSED UNDER THEIR OWN WEIGHT.”

Technology and innovation are two 
of the main pillars of evolution, so it 
must be a priority for all industries, 
and logistics and supply chain 
are not an exception. Actually, 
logistics is well known for their 
complex processes and the high 
number of stakeholders, so this 
industry has perhaps the most 
to gain from implementing new 
technologies and keeping in mind 
standardisation. It is a critical point 
when developing new products and 
services, and the bigger the number 
of entities that participates in the 
process the more important having 
a standard solution becomes. That 
is why FIWARE Technology is 
appointed to have a very important 
role in logistics industry. 

According to the FIWARE 
Foundation: “FIWARE is a curated 
framework of Open Source Platform 
components to accelerate the 
development of Smart Solutions”. 
That means that FIWARE 
accelerates the development of 
interoperable smart solutions in 
an easier way, avoiding vendor 
lock-in and, since it is an open 
source platform, it is ‘for free’. 
Apart from that, using FIWARE 
also brings advantages like easy 
implementation, interoperability, 
scalability, use of open Application 
Programming Interfaces (APIs) 
standard, replicability, and so on.

On the other hand, being part 
of the FIWARE Foundation Global 
Community allows the members 
to reach their full potential and 
scale their activities to enter new 
markets and grow their businesses. 
Furthermore, members become 
part of a collective movement that 
is creating an standards-based, 
open, global, sustainable and 

innovation-driven ecosystem for 
smart solutions in a large number 
of sectors and now, thanks to this 
project, also in the port business.

 We already have the technology 
and the community, but what about 
the methodology? Here is where 
Telefonica Open Future steps in. 
Telefonica Open Future is the 
Global Entrepreneurship Strategy at 
Telefónica to create entrepreneurial 
ecosystems in order to boost the 
demand and the offer side. 

Now, since do have all the pieces 
of the puzzle to build the first Port 
FIWARE Innovation Node, it is time 
to explain how we are going to 
make it a reality.

CONNECTIVITY AND COLLABORATION, 
KEY FEATURES IN THE PORT FIWARE 
INNOVATION NODE

The evolution in logistics and 
telecommunications networks 
is pretty similar. Initially, 
telecommunications networks were 
based on point-to-point connectivity, 
where the entire line was dedicated 
to that communication. When a 
communication was established 
between point A and point B, 
a connection was physically 
established, and that physical 
medium could only be used for 
that purpose for the duration of 

Manuel Francisco Martinez 
Torres, Port of Huelva, and  
Jose Antonio González Florido, 
Telefónica 

FIGURE 1 
Why to join the FIWARE Foundation Community
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the established communication. 
Once that medium was terminated, 
it could be used for another 
purpose. Similarly, in maritime traffic 
dedicated transport "absorbs" 100 
per cent of the communication 
medium, the ship. They were 
dedicated ships, which led to 
inefficiencies, especially in loading 
and unloading. Nowadays, the 
important thing is no longer to 
connect but what services can 
be gained from that connection 
(Malcolm McLean´s invention 
actualisation). Now, within the same 
physical medium different types of 
cargo can be transported. In any 

case, it has not yet made the leap, 
perhaps because of a lack of will on 
the part of the agents involved, or 
because of the absence of a critical 
system in the network: the lack of 
information exchange between the 
different nodes of the network.

LOGISTICS NETWORK, CONVERGING 
TO THE ‘PHYSICAL INTERNET’

New telecommunications services 
and globalisation of shopping is 
‘forcing’ transportation business 
to evolve to something like a 
package network (Physical 
Internet). It is essential to create 

the signalling that manages 
the network. The exchange of 
information between nodes is 
key to know the situation of the 
entire network to take decisions 
automatically (affecting the entire 
network). If a ship departs with 
a predefined destination but it is 
detected that some point in the 
network has suffered an incident 
along the way (it can be anything 
that affects the transport, such as 
a strike or a physical incident), the 
logistics network should detect 
this problem and self-manage 
the modification of destination to 
another that is capable of taking 
on the traffic. We are not only 
referring to maritime management, 
but to the management of the 
entire chain, since behind a port 
there are trains, customs, trucks 
and a whole conglomerate of 
activities that must be established 
for the route to remain active in an 
efficient manner.

To accomplish this, two 
things are needed: willingness 
and information. Several 
organisations (such as the EU 
or Digital Container Shipping 

FIGURE 2
La Lonja de la 
Innovación (place 
and building)

“NEW TELECOMMUNICATIONS 
SERVICES AND GLOBALISATION 
OF SHOPPING IS ‘FORCING’ 
TRANSPORTATION BUSINESS TO 
EVOLVE TO SOMETHING LIKE A PACKAGE 
NETWORK (PHYSICAL INTERNET).”
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Association (DCSA)) are working 
to standardise the exchange of 
connections and information, and 
systems like FIWARE are already 
prepared to do so. Using FIWARE 
will make it possible to create a 
signalling network that exchanges 
information between the different 
logistics nodes with the QoS 
needed in any case.

‘LA LONJA DE LA INNOVACIÓN’, THE 
FIRST PORT FIWARE INNOVATION 
NODE WORLDWIDE

The Port of Huelva has burst into 
the innovation landscape with 
the launch of the world’s first 
Port FIWARE Innovation Node in 
Huelva. Located on a privileged 
space on the first floor of the new 
fish market building, La Lonja 
de la Innovación is a disruptive 
space focused on the promotion 
of digital innovation in the port 
sector. As Juan Jose Hierro, 
CTO of the FIWARE Foundation, 
stated during the presentation 
of the Innovation Hub: “The Port 
of Huelva is called to become a 
leader world-wide in relation with 
the application of technology in 
the port logistics business.” 

 There are four main pillars on 
which the Innovation Hub has been 
created:

1. Create a very powerful and 
unique brand. Being the first 
one in any field is a big 
responsibility, even more when 
we are talking about such an 
important business as the 
innovation in port logistics one. 
That is why both Port of Huelva 
and Telefónica have put a lot of 
effort in guaranteeing that the 
brand shows what La Lonja de 
la Innovación is meant to be: 
one of the most advanced 
innovation hubs focused on 
port logistics business 
worldwide. 
 

 

2. Offer the best place, virtual 
and physical, to innovate. 
By definition, innovation is: 
“Something newly introduced, 
such as a new method or device”. 
Taking that into account, if we 
want to create a place where ideas 
flow, where people and companies 
can talk, share information and 
even collaborate, it is mandatory 
to provide the best tools to do 
so in both worlds. La Lonja de la 
Innovación provides those tools to 
companies that wants to join the 
project, including an unbeatable 
place to work near the sea.

3. Mentoring and dynamisation. 
A lot of businesses that have 
been created from great ideas 
have collapsed under their 
own weight, falling victim 
to competitors or failing to 
gain any momentum from 
the beginning just because 
a bad timing, a bad business 
plan, or because the potential 
clients just don´t understand 
them; that is why mentoring 
is so important, helping 
entrepreneurs to understand 
what they need to make their 
business successful.

FIGURE 3 
La lonja de la 
Innovación Logo

FIGURE 4 
La Lonja de la 
Innovación (facility)

FIGURE 5 
Mentors in La Lonja 
de la Innovación
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4. End-2-End innovation and 
entrepreneurship. Most 
entrepreneurs have great 
ideas for creating innovative 
product and services, but a lack 
of knowledge in managing a 
business becomes one of the 
main reasons for failure together 
with the lack of funding or 
capital. 

One of the main tasks in La 
Lonja is helping startups to 
success, focusing in:
- Vision and mission.
- Clear goals to be achieved.
- Who is who in the company.
-  A robust and coherent 

business model.  

THE FIRST 6 STARTUPS TO 
COLONISE LA LONJA DE LA 
INNOVACIÓN

This first open call for startups has 
had a great acceptance, where 12 
companies have applied and 7 of 
them were selected:

1.  SEAPort Solutions: 
Technological start-up that 
offers a PortCDM (Collaborative 
Decision Making) system to 
optimise port call processes 
based on automated real-time 
information exchange among 
the stakeholders.

2.  TSM Maritime Solutions: 
Offers the best and more 
flexible IoT, Connectivity, IT and 
Cybersecurity Solutions for 
commercial vessels and yachts.

3.  AllRead: Provides deep-
learning solutions based OCR 
software for Supply Chain and 
Industry 4.0.

4.  Nebulous Systems: Provides a 
pioneer solution for secure and 
easy accessibility to hardware 
and software resources that 
enables teleworking and online 
learning in STEM.

5.  Blubik: Offers energy solutions, 
focusing on energy saving.

6.   Bla bla fishing: App to 
share fishing experiences, 
expenditures and anything 
related with the practice of sport 
fishing.

7.  Neobotik: Helps companies 
to change their productive 
processes using collaborative 
robots.

ABOUT THE ORGANISATIONS
The Port Authority of Huelva is one 
of the 30 most important in Europe 
in terms of traffic volume. It has 
traditionally been a bulk port, but 
in recent years it has embarked on 
a strategy of traffic diversification 
and digital transformation, which is 
leading the implementation of new 
technologies in data management, 
such as Fiware in the port 
environment.

In Telefónica, one of the main 
telecommunications companies 
in the world, we believe that it´s 
people who give meaning to 
technology and not the other way 
around. Our mission puts people 
at the center of everything we do. 
We want to be a company that 
customers, employees, suppliers, 
shareholders and society in 
general can trust.

FIGURE 6 
First call for startups 
in “La Lonja de la 
Innovación”
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COMPLEX DISRUPTIONS TO 
MARINE TRANSPORTATION 
SYSTEMS

“THERE IS INCREASING CONCERN THAT SIMPLY 
REPLACING LEGITIMATE DATA WITH MISLEADING 
DATA WILL BE SUFFICIENT TO SHUT DOWN 
OPERATIONS OR CAUSE MAJOR DISRUPTIONS.”

MAIN 
A ship passes below a 
bridge in Los Angeles. 
Marine transportation 
can be disrupted by 
accidents, attacks, 
natural disasters, and 
many other factors 
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Natural Disasters Technological 
Accidents

Cyber and Extreme 
Threats

Trade Issues

hurricanes oil or chemical spill cyberattacks to port 
facility/vessels

tariffs/trade war

earthquakes/tsunami vessel grounding/fire 
in port/channel

GPS/AIS disruptions labor/management 
dispute

storm surge/sea level 
rise

damage to bridges and 
port infrastructure

sustained regional 
security threat/
incident

specialised marine fuel 
shortages

infectious disease sustained power 
outages

nuclear contaminated 
port, vessel/cargo

truck, chassis, or 
container shortages

Two U.S. Department of Homeland 
Security University Centers of 
Excellence, CCICADA at Rutgers 
University and CREATE at 
University of Southern California, 
are collaborating on a framework 
to understand the causes and 
consequences of multiple, complex 
disruptions to maritime trade. 
The following article provides an 
overview of that research and 
invites readers to contact the 
authors and offer insights into this 
topic.

In recent years, ports and 
maritime supply chains have 
suffered from various disruptions, 
from a vessel grounding in the 
Suez Canal to natural disasters, 
massive shifts in consumer 
demand and trade activity, 
port congestion, cyberattacks, 
COVID-19, and, most troubling, 
the Russian invasion of Ukraine. 
Taken on their own, any one of 
these disruptions would have 
been a challenge to the marine 
industry. Taken together, they 
became ‘complex’ disruptions 
with consequences that cascaded 
beyond the usual suspects of port 
and vessel operators.

As readers of this journal know, 
the marine industry is resilient. 
Bad weather at sea, port accidents 
and congestion, and all manner of 
trade and technology challenges 
are all part of routine operations. 
Even when the severity of these 
events precludes normal day to 
day activity, contingency plans are 
plucked from the shelves and all 
hands work to resolve the crisis, 
find alternatives, and resume 
normal operations.

This resilience has its limits if the 
disruption is particularly severe, 

if it is novel (like the coronavirus), 
or the disruptions combine in 
complex or unexpected ways. The 
maritime industry has experienced 
all these circumstances in recent 
years. Understanding how complex 
disruptions occur, and how their 
impacts cascade through an 
economy, can help us identify 
supply chain vulnerabilities and 
identify opportunities to improve.

BACKGROUND AND PURPOSE

Since the beginning of the 
pandemic the public has been 
upset about supply chain 
problems. It is fair to say that 
plenty of manufacturers, and yes, 
even some terminal operators 
and supply chain specialists, have 
been surprised by the impact and 
persistence of these disruptions.

A primary goal of our research is 
to be able to explain to the public 
and policy makers how various 
disruptions have combined to 
impact maritime trade, and how 
those factors may play out in the 
future. Equally important, we would 
like to be able to identify and share 

best practices that industry and 
other maritime stakeholders may 
use to mitigate future risks.

To date, most research and 
contingency planning has focused 
on single-event disruptions – such 
as an oil spill, natural disaster, or 
security incident. There has been 
little analysis of the cascading 
impacts of multiple disruptions that 
build on each other in complex 
ways. This suggests that modeling 
the impact of multiple disruptions 
to maritime supply chains can help 
business leaders, policy makers, 
and others anticipate, plan for, 
mitigate, and recover from future 
disruptions from a multitude of 
interacting threats, ranging from 
cyber security to climate change.

MODELING DISRUPTIONS AND 
SUPPLY CHAINS

Our initial work noted that 
disruptions could include historic 
as well as emerging threats, and 
large and small scale disruptions 
that, in combination, could lead 
to significant impacts. The table 
below provides some examples: 

Fred Roberts, Andrew Tucci, 
and Latha Vijayagopal
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Any single disruption can vary 
with severity, duration, location, 
and other factors. And, of course, 
not all organisations are equally 
vulnerable to all disruptions. 

Marine trade requires a multitude 
of players and capabilities, but 
can be roughly grouped into long 
distance transit, port operations, 
and upland activity. Within 
this inadequate definition falls 
everything from inter-ocean canals 
to the local availability of chassis or 
warehouse space. People are the 
basis for the entire system. If there 
is one thing COVID taught us, it is 
that technology, automation, and 
infrastructure are useless without 
skilled people at every step. 

When multiple disruptions 

coincide to degrade multiple 
aspects of this system, businesses 
must devise increasingly complex 
workarounds. At a certain point, 
those workarounds reach their limit, 
and cascading impacts occur.

METHODOLOGY:

We are approaching this work 
through:

•  Literature review of related 
research

•  Interviews with port and vessel 
operators and other experts

•  Studying trade journal and other 
informed media reports

•  Development of models and 
simulations

This work is leading up to the 
centerpiece of the research, a 
detailed description of several 
complex disruptions in specific 
ports. In a forum similar to a 
tabletop exercise, we will discuss 
the scenarios with various port 
stakeholders. The purpose of the 
activity is not to test emergency 
response actions, but rather to 
draw out estimates of how the 
disruptions would impact port and 
other commercial activity, for how 
long, and in what ways.

The analysis will focus on the 
total economic consequences of 
these threat combinations. We are 
interested in capturing lessons 
learned and mitigation practices. 
The results will feed into a user-
friendly modeling tool we are 
building, based on computable 
general equilibrium theory, that can 
aid in identifying cascading impacts 
of complex multi-vector disruptions.

INITIAL OBSERVATIONS:

While the research is ongoing, 
we have noted a few early 
observations:

•  Changes in trade activity are 
a large driver of cascading 

ABOVE 
Container ship in the 
Port of Baltimore 

“BETTER COORDINATION BETWEEN 
SHIPPERS, VESSELS, AND PORT FACILITY 
OPERATORS COULD IMPROVE PORT 
EFFICIENCY… HOWEVER, BUSINESS 
CONFIDENTIALITY CONCERNS ARE 
LIMITING PROGRESS IN THIS AREA.”
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impacts. This includes “just 
in time” inventory, which is 
shifting to “just in case” for 
many businesses. Capacity is 
a challenge, and a single, low-
capacity link in a supply chain 
can make improvements in 
other areas irrelevant.

• Better coordination between 
shippers, vessels, and port 
facility operators could improve 
port efficiency and technology 
provides promising information-
sharing solutions. However, 
business confidentiality concerns 
are limiting progress in this area.

• COVID-19 forced a certain amount 
of remote work and automation 
as solutions; however, long-
term viability of those strategies 
remains uncertain.

• The combination of cyber and 
physical disruptions, particularly 
in critical areas (such as 
chokepoints), is a significant 
risk. Sustained power outages 
are also a concern, particularly 
where automation and air 
quality requirements may limit 
the ability to return to manual 
operations at the desired 
throughput.

•  Security complacency may 
be an issue. For several 
years, the focus has been on 
COVID-19 and its impacts, and 
on issues such as automation 
and electrification. The ability 
of some ports and maritime 
stakeholders to respond to a 
sustained security threat is 
uncertain.

•  There has been tremendous 
innovation on specialised low 
and no-carbon marine fuels, 
but less attention on how a 
disruption could impact their 
availability at critical times.

•  With the increasingly complex 
technologies used in ports and 
vessels, highly trained labour 
becomes increasingly important. 

•  Cyberattacks that compromise 
data integrity can have a 
significant impact on operations, 
even in systems where no direct, 
kinetic impact is possible. There 
is increasing concern that simply 
replacing legitimate data with 
misleading data will be sufficient 
to shut down operations or 
cause major disruptions.

•  Undeclared or improperly 
packaged hazardous materials, 
including lithium-ion batteries, 
are a growing concern and could 
lead to a fire or other incident.

UKRAINE

The Russian invasion of Ukraine 
has had widespread impacts 
on maritime trade, including on 
seafarers. We are closely monitoring 
these impacts and have already 
studied in detail the cascading 
impacts of shortages in grains and 
minerals/metals from Ukraine and 
Russia. We will include any relevant 
observations in our final report. 

HOW YOU CAN HELP

If you have opinions, observations, 
or recommendations related to 
“complex disruptions” and how the 
industry can improve its resilience, 
please contact Dr. Fred Roberts at 
froberts@dimacs.rutgers.edu. We’d 
love to talk with you!
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LEFT 
Marine transportation 
requires both new 
and traditional skills 

“PEOPLE ARE THE BASIS FOR 
THE ENTIRE SYSTEM.”

Today’s Supply Chain

www.porttechnology.org EDITION 123  |  41



ABP AND DIGITALISATION: 
NEW MARINE PILOT 
EXCHANGE SOFTWARE, EMPX

“EMPX NOT ONLY BRINGS ABOUT A SIMPLIFIED 
VERSION OF A PAPER-BASED PROCESS, BUT IT 

ALSO IMPROVES ON THE EXCHANGE.”
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As the UK’s leading ports group, 
with 21 ports across England, 
Scotland and Wales, Associated 
British Ports (ABP) is paving the 
way for the digitalisation of ports. 
Already working with partners 
internationally, ABP is forging 
ahead with digitalising processes 
on the landside, quayside, and on 
the water. 

Over the last few years, ABP has 
accelerated the digitalisation of 
its operations. In April 2021, ABP 
partnered with Verizon Business, 
launching the UK’s first private 
5G network at a port, creating a 
secure network at Southampton 
for customers and operations. In 
2021, ABP worked with INFORM on 
a new Terminal Operating System 
(TOS) at the Port of Southampton. 
This operating system has been 
underpinned by the success of 
Southampton’s private 5G network, 
making it more reliable with access 
to better bandwidth and more 
accurate in terms of stock control. 

As a private network, the 
connection also improves security, 
as it can only be used by the port 
and port customers. Not only 
does it provide a more secure 
network, but it also enables 
real time decision making for 
supervisors, which in turn creates 
more efficiency through these 
quick decisions. It also increases 
operational real time transparency, 
which improves the supply chain 
efficiency. Real time data is 
available at all times, accessible on 
any device on the network. 

Meeting the needs of its 
customers is at the heart of 
ABP’s digitalisation. At the Port of 
Southampton, the UK’s number 
one export port for the automotive 

sector, the installation of 5G was 
critical in enhancing the customer 
experience. Through ABP’s use of 
5G on our journey towards greater 
digitalisation, we are also aiming 
to make more use of our private 
network for engineering and 
maintenance projects at our ports 
using drone technology to capture 
this data. 

Private 5G networks, like the 
one ABP has at Southampton, 
ensure commercial drones remain 
connected for greater situational 
awareness, as well as using 
more accurate positioning to 
avoid collisions. It also helps with 
analysing data. Data captured by 
drones is large in quantity, and 
usually requires equally large 
amounts of processing. 5G makes 
both of these processes fast and 
secure, whilst also making sure 
that the data is instantly available 
to those who need it. For example, 

if shed maintenance data is 
collected by drone, the information 
will be ready for Operations or 
Engineering teams to use to start 
forming a plan of action for any 
required maintenance. 

At ABP we are working 
towards ubiquitous connectivity 
across our port estates, blending 
terrestrial (5G and 4G) and satellite 
connectivity technologies to 
provide uninterrupted connectivity 
for our colleagues and customers, 
on the port, at sea and into the 
hinterland.

For the last year, ABP’s teams 
have been working with Ports of 
Auckland, who have developed 
and designed a new professional 
standard for master-pilot 
exchange, called eMPX. Tested 
across ports in both Australia 
and New Zealand, ABP is the first 
European port to deploy eMPX. The 
solution is focused on improving 

Harm van Weezel,  
Chief Information Officer, 
Associated British Ports (ABP)

ABOVE 
Passage planning
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the outcomes of the exchange, 
enhancing the complete process 
and bringing consistency to both 
Master and Pilot.

eMPX not only brings about a 
simplified version of a paper-based 
process, but it also improves on the 
exchange. Developed by the pilots 
and masters who use it every day, 
it has been designed to include 
everything that they need. Building 
on the knowledge and experience 
from active pilots, who use the 
waters each day, the information 
gathered for the master is also 
stored digitally, which means it can 
always be accessed and reused, as 
opposed to starting from scratch. 
Pilotage plans can be shared via 
email ahead of the pilot’s arrival, 
instructing Ship’s Masters on 
correct procedures for the port at 

the right time, before the pilot is 
needed.  

James Clark, ABP’s Technical 
Authority Marine, who has been 
working alongside the ABP pilots 
and the Ports of Auckland said: “It 
has been great working with Ports 
of Auckland to develop this new 
software for ABP’s pilots to use. 
ABP welcomes ships of all shapes 
and sizes into its ports every day, 
so not only does the eMPX simplify 
the process in terms of a paper to 
digital process, but ABP will now 
be in a better position to send 
the ships information about their 
planned passages ahead of time. 
It all contributes to better bridge 
resource management, whilst 
also providing our customers with 
better information in a much more 
efficient way.”

For eMPX, one of the most 
important aspects of the trial with 
ABP was working with the pilots 
directly. In Southampton, the 
eMPX team worked closely with 
one of the Southampton pilots, 
Simon Lockwood. He said: “The 
package that eMPX offers with 
this new master pilot exchange 
streamlines our planning process 
hugely by collating information 
from numerous sources, combining 
them all in a user-friendly way. 
Everything is available at the touch 
of a button, and its presentable 
format is conducive to a thorough 
Master-Pilot exchange. For pilots 
like myself, it’s about more than 
just reducing paper, it’s about 
driving consistency in our planning 
and information exchanges. 
The team at Ports of Auckland 

ABOVE 
Pilotage schedule

“PRIVATE 5G NETWORKS, LIKE THE ONE ABP HAS AT SOUTHAMPTON, 
ENSURE COMMERCIAL DRONES REMAIN CONNECTED FOR GREATER 
SITUATIONAL AWARENESS, AS WELL AS USING MORE ACCURATE 
POSITIONING TO AVOID COLLISIONS.”
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has worked diligently with us 
to tailor the programme to our 
needs, whilst incorporating many 
of our suggestions for further 
development of the tool for other 
users across the world. The 
amazing work they do will continue 
as we continue to roll out the eMPX 
tool to our pilots based in the 
Humber and Wales & Short Sea 
Ports regions.”

For ABP, working with Ports of 
Auckland on software like eMPX 
is game-changing in terms of 
digitalisation. ABP is an essential 
partner for its customers and 
having reliable technical data that 
is readily available at the touch 
of a button, to send to Ships’s 
Masters, has changed the way its 
marine pilots think and plan. eMPX 
is an innovation that will increase 

productivity and safety whilst 
encouraging digitalisation amongst 
existing processes. The solution 
has enabled an easier, safer and 
more streamlined process for 
customers’ ships to navigate 
through the waters around ABP’s 
ports, as well as more efficient 
ship-to-ship operations, allowing 
it to continue in its mission of 
Keeping Britain Trading. 

BELOW 
eMPX at work with on 
ABP Southampton’s 
Marine Pilots

“THE PACKAGE THAT EMPX OFFERS WITH THIS 
NEW MASTER PILOT EXCHANGE STREAMLINES 
OUR PLANNING PROCESS HUGELY BY COLLATING 
INFORMATION FROM NUMEROUS SOURCES, 
COMBINING THEM ALL IN A USER-FRIENDLY WAY.”
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