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The picture for maritime industry is mixed as 2020 passes its mid-way 
point, with some ports claiming to be recovering from the worst ef-
fects of the COVID-19 pandemic while others struggle as blank sail-
ings increase and cargo volumes remain unstable. 

In its quarterly container market report, released at the end of 
June 2020, Drewry said that the world of ports and shipping had seen 
the worst downturn in TEU throughput since the financial crash of 
the late 2000s. 

The maritime consultancy has put together several forecast scenar-
ios. The baseline forecast drawn up by the group would see a world 
handling compound annual growth rate (CAGR) of just 3.5% over the 
five-year period from 2019 to 2024. However, this baseline forecast 
does see a return to 2019 world handling rates as soon as 2021.

This would also mean a gradual supply-demand rebalance through 
2024 as well as positive carrier earnings for 2020 to 2021.

There appears to be an acceptance that TEU throughput will con-
tinue to contract in 2020 however it remains too difficult to predict 
accurately levels in 2021.  

From the vendors’ perspective there is a positive trend coming out of 
the second quarter of the year after a very challenging first three months.  
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Cargotec, for example, said demand for its equipment had im-
proved towards the end of the second quarter as the company saw 
customer activity levels being to rise. The operating environment 
improved as the quarter progressed, the company explained as it re-
leased its second half 2020 results. 

Meanwhile, Konecranes said that the long-term container han-
dling prospects were generally positive after a significant decline in 
early 2020. The demand environment, the company said, is showing 
signs of improvement, especially in Europe and North America. 

As the industry emerges from what everyone hopes is the worst 
of the crisis, this edition of the e-Journal explores how port planning 
has been affected and how this will shape the future of port opera-
tions. This includes the growing popularity of digital technologies to 
mitigate challenges to logistics and trade.

PTI also explores reefer shipping, one sector that is continuing to 
see growth throughout a period of significant downturn for the ex-
port and demand for consumer goods has otherwise been. 

Finally, Inform delves into how a port’s legacy system can be up-
graded, enhanced and made fit for purpose with a simple ‘how to 
guide’ the software company has developed.  

Beth Maundrill
Editor 
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Today’s evolving market means flexibility and 
agility is more important than ever and is key 
for ports looking to overcome challenges 
presented by shocks to the global economy. 

This of course has an impact on port plan-
ning and how ports can restructure their 
operations for new purposes to meet the 
change in market demands and anticipate 
future shocks. 

Speaking to Port Technology Interna-
tional, Sean Barker, Global Practice Leader 
- Ports, Coastal & Offshore, and Peter Mal-
lin, Senior Ports Project Manager at Mott 
MacDonald described some of the ways in 
which the company is assisting ports with 
their major planning efforts. 

The ports team at Mott MacDonald cov-
ers all aspects of port developments, from 
the initial inception of an idea, through 
masterplanning, they then design projects 
and assist to procure contractors and finally 
supervise construction and administer de-
livery through to asset management. 

The company works across the spectrum 
of marine and port facilities. Most recently 

PORT PLANNING 
FINDING THE FLEXIBILITY
Interview with Sean Barker, Global Practice Leader - Ports, Coastal & Offshore, and Peter Mallin,  
Senior Ports Project Manager, Mott MacDonald Ports Team

they have predominantly been working with 
container ports but they also work extensively 
with ro-ro, cruise, energy, and bulk ports. 

With teams around the world Barker en-
sures that they are all linked efficiently and 
bring the most suited resources to the pro-
ject for the client’s benefit to fulfil project 
requirements. 

FLEXIBILITY AND PREDICTING THE FUTURE  
Speaking on flexibility Barker said that 
ports want to be able to alter their pur-
pose in order to meet evolving market 
demands. 

“COVID-19 is a prime example of this and 
of market shocks, you need to be able to 
respond to those issues by changing pur-
poses,” he explained. “Some businesses are 
succeeding or growing as a result [of the 
COVID-19 crisis] and others are failing, their 
requirements within ports are changing.” 

Changes are also coming in the shape of 
equipment types as well as vessel sizes and 
configuration, which all need to be accom-
modated within the design on day one so 

that the facility does not become redundant 
in the future when technology changes. 

“Being able to adapt to future changes 
in technology and equipment is also an 
important requirement in terms of a termi-
nal’s flexibility,” Mallin said. 

Future-proofed expandability needs to 
be considered also because whatever is be-
ing planned today needs to be able to ac-
commodate potential future requirements, 
be that quayside expansion or deepening or 
demand to provide a new landside part of a 
terminal in the layout. 

In terms of infrastructure that is being 
acquired by ports there is a growing de-
mand for it to be more highly optimised and 
therefore utilised than ever before. 

“This is in terms of making sure that it 
is the right size and for the absolute right 
purpose. This is to do with minimising ini-
tial expenditure and deferring additional 
expenditure into the future,” said Barker. 
“They only want to pay for anything that is 
necessary right now and defer the option to 
modify or expand until it is needed.” 
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According to Barker this can create con-
flict with the need for flexibility, because 
to be flexible you need to invest more in 
order to cover a wider range of potential 
outcomes and future uses. 

“That sort of conflict between flexibil-
ity and minimal cost is a key challenge,” 
Barker said. 

On the planning side he said there is 
also a high demand for optimal business 
case planning which considers the need 
for keeping initial costs down and certainty 
over the demand for assets. 

MAKING WAY FOR MEGA SHIPS 
As we see ships getting larger with the 
HMM Algeciras, the biggest container ves-
sel in the world, launching this year with a 
capacity of 23,964 TEU there is a structural 
and operational strain on ports who wish 
the be a part of the ship’s trade routes. 

The approaches to the port need to be 
bigger and dredge channels need to be 
deeper, wider, and longer to accommodate 
such large vessels. 

“We are seeing a number of cases 
where approaches are becoming deeper,” 
Barker said. 

In the UK for example the Harwich Haven 
Approach Channel is being deepened from 
its current depth of 14.5mCD to potentially 
16mCD, this will ultimately allow larger 
ships into the Port of Felixstowe’s container 
terminals. Container vessels are the largest 
ships to use the Channel. 

“What we are seeing at the berth infra-
structure is a significant number of cases 
where ports are looking to deepen their 
alongside depths, and that has an impact 
on the berth structure itself. The cranes 
that are being used are also having to in-
crease in size in terms of outreach and air 
draft which in turn increases their weight 
and the loads they impart onto the quay. 
In terms of the port’s ability to receive 

these larger vessels there is quite a num-
ber of impacts.” 

In addition, landside yard operations are 
being affected during these vessel calls as 
more container movements are necessary 
because of the increase in ship capacity. 

“Ports are increasingly looking at wheth-
er it is possible to relocate the less critical 
operations, within the immediate back-of-
quay area, can these be moved to the back 
of the port or even off of the port to create 
a bit more operational space?” Barker said. 

Mallin added, “Arguably you could say 
over the last ten years there’s been some 
step changes in the size of the vessels but 
what we are seeing now is more incre-
mental changes in vessel size. Increases in 
capacity these days seems to be coming 
in smaller design changes as the designs 
become more and more efficient. The rate 
of change in the physical dimensions of the 
vessel has been relatively constant.” 

It should be noted that these mega-ships 
tend to be visiting the major hub ports. 
However, while these ports strive to provide 
or obtain financial backing to implement 
these changes, they are still commercially 
driven and it is only when they know that 
there will be a steady stream of visits from 
such vessels that they are likely to invest. 

“If you don’t have to spend money on 
a big quay then why would you,” Barker 
points out. 

USING THE LATEST AND GREATEST IN 
TECHNOLOGY 
There is no doubt that technologies, such 
as automation, 5G and the Internet of 
Things, is reshaping how ports approach 
operations and planning but Mott Mac-
Donald is also exploring how it can serve its 
customers with new tech. 

“We are increasingly using digital design 
processes that help us achieve optimiza-
tion and ports are also looking at the use of 

technology to optimise their operations as 
well. In things that we are planning we are 
building in this use of technology to allow 
optimised processes in terms of layout and 
operations,” Barker noted. 

Mallin noted one project he is working 
on is concentrating on the implementa-
tion of automation and keeping the need 
for manual labour down. As well as keeping 
the operational expenditure down it also 
allows for more streamlined operations of 
the terminal itself. 

As noted by Barker, technology is having 
an impact on the layout of ports to accom-
modate particular technologies. 

In operations the increasing demand 
for technology measures to capture data. 
Those that are rolling out 5G networks to 
give them greater capacity to integrate 
those live feed streams. 

“We are using a lot more technology 
to optimise those plans, and part of the 
planning work we are doing is building 
in present technologies and having more 
discussions with clients around the use of 
technology to optimise their processes. We 
are starting to see the emergence of data 
capture technologies at smaller ports too.” 

PLANNING FOR ANOTHER CRISIS? 
With the impact of COVID-19 being felt across 
the port industry it is yet to be seen how this 
may impact port planning in the future. 

“That is the ultimate crystal ball question,” 
Barker said, noting that it may be a little early 
to make any solid predictions on how it may 
impact this element of ports. “There is a lot 
more data still to be sifted through.” 

However, he did note that it would appear 
advisable for ports to be closer to both cus-
tomers and the supply chain to get greater 
visibility. Also, there could be more stress test-
ing of crisis situations in advance to attempt 
to predict the effect on port operations. 

Barker did ponder the modularisation of 
container ports where you can easily shut-
down parts of the yard to maintain efficiency 
especially in times of fluctuating volumes. 

However, ultimately it is likely to come 
down to preparedness and developing sce-
narios for shock events in the future. 

Written by Beth Maundrill

“IF YOU DON’T HAVE 
TO SPEND MONEY 
ON A BIG QUAY THEN 
WHY WOULD YOU?”
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Due to issues such as demands stemming 
from increasingly advanced technologies, 
the “growing” impact of increased vessel 
sizes and attendant container loads, a lack 
of physical space to store containers, and 
a desire to simplify complex IT landscapes, 
many terminals are looking to advance be-
yond legacy systems and streamline their 
processes. However, in our conservative in-
dustry, many roadblocks are standing in the 
way of meaningful progress when upgrad-
ing from legacy systems. These range from 
the practical IT challenges to the more hu-
man challenges that come.

This paper will outline the roadblocks and 
challenges concerning upgrading from legacy 

UPGRADING  
LEGACY  
SYSTEMS IN  
PORTS AND TERMINALS
A “HOW-TO GUIDE”
Dr. Eva Savelsberg, Senior Vice President; Alex Van Winckel, Senior Consultant; and Matthew 
Wittemeier, Marketing Manager, INFORM’s Logistics Division

systems and then present a how-to guide for 
overcoming these issues. In order to ground 
the piece in real-life operations, we have 
leaned on several key global figures from 
across the industry for their insights. But first, 
let us briefly outline why it is necessary to ad-
vance beyond legacy systems, as this aids in 
framing the roadblocks and challenges to be 
explored later.

WHY EVOLVE FROM LEGACY SYSTEMS? 
Legacy systems were developed when ports 
and terminals were largely manually oper-
ated. Given the transition from manual to 
semi- and fully-automated operations, many 
terminals are actively pursuing or strongly 

considering upgrading their IT systems to 
provide them a path towards streamlined 
practices that can:

•  Mitigate the impact of increased vessel 
sizes and attendant container volumes

•  Facilitate automation
•  Offer “lighter infrastructure” opportuni-

ties
•  Simplify the complexity of managing dis-

parate systems
•  Remove costly and cumbersome ele-

ments of the wider supply chain. 

Further still, upgrading systems offers 
another option for ports to increase ca-

WWW.PORTTECHNOLOGY.ORG4   EDITION 99

A NEW ERA OF PORT PLANNING 



pacity. Rather than building new infra-
structure, which is a highly expensive and 
very difficult proposition for the modern 
port in a heavily built-up conurbation, 
upgrading systems offer the potential to 
meet their growth requirements in an IT-
based process. This option has been un-
dertaken by the Port of Hamburg, which 
aims to double capacity, but not space, by 
2025. INFORM’s add-on AI and optimiza-
tion software modules in Hamburg play a 
significant role in projects where the aim 
is to increase capacity without adding new 
physical infrastructure.

FURTHER READING Power Up Your TOS

ROADBLOCKS AND CHALLENGES
Despite the port sector having the repu-
tation for being conservative, the legacy 
of legacy systems – if you don’t mind the 
wordplay – is still a substantial factor in 
businesses globally both in and outside of 
the port sector, with up to 85-90% of For-
tune 500 companies still utilizing legacy sys-
tems in some capacity.  

While the situation is the same in the 
maritime sector, with the present situa-
tion described by Inna Kuznetsova, CEO 
at 1010data, as “on the tipping point” of 
moving on from legacy systems, there are 
ongoing initiatives to upgrade systems. 
These include the Port of Hamburg plan, 
as well as the Port of Valencia that is test-
ing “black boxes” which are installed on 
200 pieces of port equipment. Each black 
box collects information on equipment lo-
cation, status, and energy consumption for 
use in real-time planning. The Port of Sin-
gapore is also testing a similar GPS-based 
traffic-monitoring system that tracks truck 
movements and notifies terminals when 
vehicles are approaching key facilities. 

OPERATOR INSIGHTS
All of the above shows that there is a will 
to move on from legacy systems in large, 
forward-thinking port terminals. However, 
many terminals still face the fundamental 
issue of moving on from tried and trusted 
systems into what is still fundamentally 
“the unknown”. 

This leads to the issues terminal opera-
tors are actually experiencing in upgrading 
from legacy systems on the ground. Below, 
three figures from major ports and termi-
nals/terminal operators outline how they 
are finding problems with older systems 
during a transition period as they tend to 
be heavily embedded in existing structures, 
as well as resistant to change. 

Dr. Oscar Pernia, Director of Automation 
and Process Engineering at the terminal 
operator TIL, stated, “Legacy systems are 
traditionally monolithic, rigid, and resistant 

to change [which means they do not have] 
modular and resilient architecture that can 
minimize the risk when upgrading systems, 
as well as blocking them from securing it-
erative benefits when upgrading.” 

Jan Gardeitchik, Senior Lead of Digitaliza-
tion of Maritime Port Management Systems 
at the Port of Rotterdam, adds to this, “One 
of the big problems with legacy software 
systems is that they can be in the core of 
the operation. That means legacy systems 
are usually in a very critical area of port 
functionality, and that a lot of primary users 
utilize the system.” 

Gardeitchik continued, “Henceforth, the 
step to replace legacy systems is a big one 
with many continuity risks. This is made 
even more complicated because there 
may be a lot of connections of such sys-
tems with other systems, and that means 
a lot of interfacing, which is an expensive 
and complex operation. Further still, one 
cannot just ‘switch off’ the [legacy] sys-
tems to make changes, so changes have 
to be done while the original system is still 
functional.” 

Rich Cici, Senior Vice President of Tech-
nology and Projects at Virginia International 
Terminals said he believes “upgrading sys-
tems is a problem regardless of the scenar-
io”. However, he said it does become more 
complex when the usage dependency on 
the system is greatest.

Cici adds, “Software is the easiest to 
change and probably the fastest-changing 
because the technology changes quickly. 
I think the core issue is that people com-
mit their brains to analysing and solving 
problems on a selective basis. The rest of 
the time, they want to give their brain a 
rest and allow things to work on autopilot. 
Henceforth, change means less time on au-
topilot and more brainwork. This, in turn, 
is more tiring, and the result is push back 
from the people [working the systems].”

FURTHER READING Humans and Technology 
Understanding the Skeptical User

The problems outlined above are numer-
ous, yet they can be simplified down to the 
fundamental issue of one monolithic legacy 
system that is interwoven into the broader 
ecosystem. After a decade, few have any re-
liable information on the functionality and 
scope of legacy systems, the systems they 
connect to, the details of interfaces (on 
both the legacy system side and the vendor 
sides), etc. Add to this equation that work-
ers innately expect operations to run on 
autopilot. Yet with regard to upgrades, this 
is not possible, and we have a monolithic 
system – and worker mentality – sitting at 
the centre of an already complex and func-
tioning port/terminal operation.

Concerning upgrading systems without 
affecting the broader terminal operation, 
Gardeitchik stated, “A way to overcome this 
is to partition the legacy system, if possible, 
and then replace it partition by partition. 
This greatly reduces the risk and offers pos-
sibilities to draw up a solid road map. Also, 
the number of users connected to a parti-
tion is, in most cases, smaller than the total 
users, and this makes the change manage-
ment easier.” 

This view is corroborated by Raul Val-
verde and Malleswara Talla’s 2017 paper, 
“Reengineering of Legacy Systems into Sup-
ply Chain Systems: Traditional Data Orient-
ed versus Process Oriented Approaches”, 
that focuses on organizations within the 
supply chain upgrading from legacy sys-
tems. Their research indicates that a staged 
reengineering of legacy systems, rather 
than a radical, one-shot, big-budget, com-
plex, and expensive reengineering effort, is 
preferable. In future, for them, the optimal 
plan is a “hybrid reengineering approach,” 
where both the data model for reorganiz-
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ing the data, and the process model for im-
plementing the required business logic in a 
pragmatic way, harmonize. 

Dr. Pernia adds more specific detail on 
how a terminal should plan this change, 
stating operators should figure out the non-
functional and functional requirements 
within legacy systems and make clear the 
implicit integration efforts first. “That is the 
key,” he said.  

“The technology available today enables 
a reliable roadmap to upgrade so long as the 
system integration capability is well addressed 
and fully embedded in the upgrade project, as 
well as the subsequent change management 
stream. After this, the fundamental areas to 
be mindful of are testing, training [staff], and 
optimization,” Dr. Pernia added. 

Ceci concurs with Dr. Pernia’s final sen-
tence on staff training. He emphasizes its 
importance even more stating, “The best 
way to overcome the issue is with training 
and patience.” He further adds, “One thing 
that helps is to take the time to develop 
consistent, reliable processes. Change 
is hard. But when you are changing to a 
buggy, not-well-thought-out process that is 
constantly evolving, it’s almost impossible.”

A HOW-TO GUIDE FOR UPGRADING FROM A 
LEGACY SYSTEMS 
The complete guide is available for free on 
the INFORM website as it is quite extensive. 
In short, the 16-step process we have con-
solidated based on research, our industry ex-
perience, and insights from industry profes-
sionals (both in port and terminal operations 
as well as from other industries like finance 
and aviation) walks you through the com-
plexity of the project. From conceptual plan-
ning (assessing the smart approach, aligning 
stakeholder expectations, and building your 
team), project planning (outlining needed 

vs. unneeded functionality, evaluating the 
market, deciding on a development ap-
proach, planning interfaces), project delivery 
(involving end-users early, starting to future-
proof, building a roadmap, understanding 
risk mitigation), through to go-live and be-
yond (communication is crucial, test, test, 
and retest, and go-live isn’t the end). 

GET THE FULL HOW-TO GUIDE

CONCLUSION 
While the will to upgrade from legacy sys-
tems is there for terminals, a clear industry 
roadmap beyond the conceptual is usually 
not. Terminals are discovering that simple, 
wholesale upgrades cannot be made. In-
stead, operators must seek to understand 
how their existing legacy systems are inter-
acting with every part of their operation 
at a granular level. By doing this, opera-
tors can ascertain which parts of their op-
erations can be upgraded seamlessly, and 
which parts require more comprehensive 
long-term planning. 

INFORM has worked on several projects 
which required upgrading a customer from 
a legacy platform, and the lessons outlined 
here correlate very strongly with our ex-
periences in upgrading HHLA’s Container 
Terminal Burchardkai (CTB) and Kombi 
Terminal Ludwigshafen (KTL), to name but 
a couple. Both projects required a strong 
focus on planning and a phased, cutover 
approach as well as strong go-live and post-
go-live support. 

As more terminals undertake upgrades, 
operators must be mindful that the changes 
to systems are not just technological but 
have a very human impact too. Terminal 
workers have been heavily embedded in the 
inner workings of legacy systems and chang-

ing these requires more effort and attention 
on their part. If this is not managed correctly, 
and the system operators do not feel deeply 
involved and inspired during upgrades, these 
deficits could sabotage an operation. 

In short, the key to upgrading legacy 
systems is in managing the upgrades at a 
granular and partitioned level, as well as 
managing the people on the ground.
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AUTOMATION HELPS PORTS ADAPT TO THE 
POST-COVID WORLD
The port and terminal industry is evolving 
continuously, with improvements, innova-
tions and disruptions following one anoth-
er in accelerating cycles. "Today's terminals 
need to deal with a complex interplay of 
global trends," says Tomi Tuulkari, Direc-
tor, Product Management, Kalmar. "Most 
notably, we are seeing a consistent shift to-
wards integrated, transparent supply chain 
management, as the major shipping lines 
no longer operate only at sea but also want 
to provide this kind of end-to-end logistics 
service to their customers."

THE FUTURE OF PORT 
OPERATIONS POST-COVID
HOW INCREASED AUTOMATION CHANGES 
PLANNING FOR PORT OPERATIONS
Interview with Tomi Tuulkari, Director, Product Management, Kalmar

Concurrently with the drive towards 
tighter logistics chains, recent years have 
seen increased integration between global 
terminal operators and shipping lines. "The 
logistics industry is dealing with succes-
sive waves of disruptive change. Alongside 
existing players, new competitors such as 
Amazon and Alibaba are also looking to 
take market share from shipping lines by of-
fering an end-to-end supply chain service," 
Tuulkari notes. 

AUTOMATION EQUALS FLEXIBILITY
The COVID-19 pandemic has raised mas-
sive challenges for players at every level of 

the logistics chain. However, the situation 
has also led to an extremely rapid accelera-
tion of remote capabilities and digitalisa-
tion of operations.

Terminals play a key role in the success of 
new end-to-end supply chains in the post 
COVID-19 world, but they also need to deal 
with existing long-term issues, from rising 
operating costs to pressure from local envi-
ronmental regulations. Simultaneously, the 
standardisation of operations and technol-
ogy is not yet at the same level as in many 
other industries.

Terminal automation is the generally 
accepted answer to meeting these chal-
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lenges. Automation can deliver consistent, 
measurable performance and reduce oper-
ating costs, while simultaneously improving 
the safety and eco-efficiency of terminal 
operations. Automation also offers agile 
decision-making opportunities for adapting 
to changes in capacity and demand. 

"If a ship calls into port ahead of sched-
ule, an automated terminal will let a single 
operator deploy 200 automated straddle 
carriers at the click of a mouse," Tuulkari 
says. "This type of flexibility is simply not 
possible with a traditional manually oper-
ated terminal."

OVERCOMING THE HURDLES
The COVID-19 pandemic has demonstrated 
not only the need for ports and terminals 
to be able to respond quickly to dramatic 
changes in global logistics patterns, but 
also the relative robustness of automated 
solutions compared to traditional manned 
operations. Why, then, is automation still 
slow to gain ground at terminals? 

"Despite over twenty years of history, until 
now terminal automation has been mostly 
a series of one-of-a-kind projects that have 
involved significant business risk for terminal 
operators," says Tuulkari. "Moreover, auto-
mation has been focused on new greenfield 
projects that can be easier to design as all 
systems can be built from scratch."

Tuulkari points out that over the last 
couple of years, industry overcapacity has 
shifted the focus from greenfield automa-
tion projects to increasing the automation 
level of existing terminals and equipment 
fleets. Simultaneously, the lack of standard 
architectures and automation expertise has 

led to challenges for both operators and 
system providers.

Finally, terminals have yet to utilise the 
full potential of the data gained from auto-
mated operations as part of a larger value 
chain. "We have not yet seen the full poten-
tial value from automation," says Tuulkari.

REUSING WHAT WORKS
As terminals adapt to the changing business 
landscape in the months and years following 
the COVID-19 pandemic, terminal automa-
tion solutions will need to evolve to become 
more standardised, easier to deploy, and 
replicable from one installation to another. 

Kalmar's response to these challenges 
has been Kalmar One, the industry's first 
automation system with open interfaces. 
Kalmar One combines equipment control 
systems, equipment and yard automation 
into one integrated system. 

Offering a standardised, scalable architec-
ture, the system supports any size, level and 
type of automation deployment with a shared 
technical foundation for all equipment.  

Kalmar One also provides a clear upgrade 
path for expanding and developing the sys-
tem in the future, while remaining open to 
in-house customisation by terminals. Work-
ing with a standardised automation system 
speeds deployment while reducing costs 
and risks for terminal operators.

"Our Kalmar One automation system is 
the result of two decades of experience in 
terminal automation with 14 projects de-
ployed worldwide," says Tuulkari. "It is our 
firm belief that in order to help the logistics 
industry grow, automation must become 
more accessible for terminals of all types."

ONLINE VISIBILITY INTO OPERATIONS
Standardised, modular automation solu-
tions offer terminal operators an easy over-
view of everything happening in the termi-
nal, while providing data that can be used 
for operational and business decision-mak-
ing. As a deployment example of the Kalmar 
One automation system, we can consider a 
terminal built around Automated Stacking 
Cranes (ASCs) and Kalmar AutoStrads. 

In this kind of terminal concept, the au-
tomated straddle carriers focus on water-
side operation and serving the quay cranes, 
while the main storage of containers with a 
higher dwell time is handled by ASCs that 
also load and unload road trucks automati-
cally at the land side.

The operators at the terminal work with 
a screen where they can see everything 
that is happening in the terminal, includ-
ing the online location and tasks of all ma-
chines. Fleet technicians have a similar tai-
lored graphical user interface that provides 
deeper insight into sensor data, equipment 
status and maintenance information. 

The remote operator's user interface 
combines software with ergonomically de-
signed control hardware. Exception han-
dling is possible for all equipment types. 
"The user experience and software toolkit 
remains consistent between different types 
of equipment," notes Tuulkari. 

The Fleet Optimiser product provides ex-
tensive functionality for fleet management. 
The software is used for move scheduling, 
assigning machines to each move and car-
rying out the dispatching. The solution also 
provides sophisticated algorithms for opti-
mising fleet size.
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"If you are running dozens or hundreds 
of AutoStrads in your terminal, it usually 
doesn't make sense to have them all opera-
tional at the same time. Automated fleet 
optimisation can calculate the best fleet size 
for any scenario, and adjust it depending on 
the situation," says Tuulkari. "Fleet optimi-
sation also controls energy management, 
keeping track of which machines need to be 
sent to the charging station while helping 
optimise overall energy usage."

Information management is crucial for 
automated terminals. Equipment sensors 
and other systems provide valuable data 
that needs to be stored and processed to 

harness its potential. The data can also be 
used for Kalmar One Scenario Modeller, 
which enables layouts and processes to be 
emulated with the actual automation soft-
ware and TOS in every stage of the termi-
nal's lifetime. 

"Modelling and emulation are power-
ful tools for optimising processes once the 
terminal is fully operational," says Tuulkari. 
"We can use sets of actual real-world data 
to test the automation system, and to see 
how various parameter changes or system 
updates impact operations." 

OPENNESS, TRANSPARENCY, RELIABILITY
In the post COVID-19 world, seamlessly in-
tegrated supply chains are more important 
than ever. As global industries gradually re-
cover from the pandemic, ports and termi-
nals must evaluate not only their ability to 
return to normal operations, but also their 
capacity to respond to other unexpected 
disruptions in the future. 

"The global supply chain is something 
to which we all contribute," says Tuulkari. 
"Terminal operators, system suppliers and 
shipping lines all have a part to play, and we 
are all responsible for keeping the wheels 
of worldwide logistics rolling." 

Automation is the generally accepted 
route through which terminals can meet to-
day's demands for performance and safety, 
but in order for terminal operators to gain 
the full benefit from it, automation systems 
need to become more standardised and 
easier to deploy. "Our systems need to be 
open and transparent, but also field-proven 

and extremely robust," Tuulkari says. "With 
solutions such as Kalmar One, we have 
been doing our best to take system reliabil-
ity and availability to where they need to be 
in order to support the needs of the global 
supply chain in the future."

ABOUT THE AUTHOR 

Tomi Tuulkari works as Director, 
Product Management in Kalmar, 
which provides automation solutions 
to container port and intermodal fa-
cilities across the globe. Tomi’s exper-
tise comes from delivering multiple 
Automatic Stacking Crane projects, 
extensive customer collaboration as 
well as from Product Management, 
i.e. ensuring that the developed yard 
cranes fulfil the needs of the industry 
and that they can be maintained easily 
during the product's lifetime.

Today Tomi leads the Product Man-
agement team dedicated to Kalmar 
One, the industry-first Automation 
System with open interfaces. He 
spends his time communicating with 
Kalmar's customers and partners, 
steering product development, as 
well as designing and scouting new 
technologies that can help customers 
operate automated sites even more 
safely while increasing productivity.

ABOUT THE ORGANIZATION 

Kalmar, part of Cargotec, offers the 
widest range of cargo handling solu-
tions and services to ports, terminals, 
distribution centres and to heavy 
industry. Kalmar is the industry fore-
runner in terminal automation and in 
energy efficient container handling, 
with one in four container movements 
around the globe being handled by a 
Kalmar solution. Through its extensive 
product portfolio, global service net-
work and ability to enable a seamless 
integration of different terminal pro-
cesses, Kalmar improves the efficiency 
of every move.
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Refrigerated (reefer) shipping could become 
one of the most important drivers of supply 
chain and maritime growth in the coming 
years. There are numerous benefits, includ-
ing shippers being able to reach new markets 
while simultaneously cutting energy costs. 

Additionally, it is also an area of digital 
innovation and collaboration, as carriers, 
ports and supply chain partners look to 
standardise data and increase connectivity.

These factors are becoming more prev-
alent as businesses look for ways to get 
goods from origin to customer more effi-
ciently in a time when trade is consistently 
growing. Consequently, major carriers are 
increasingly seeing reefer containers as a 
vital tool in their end-to-end supply chain.

For the global supply chain, which is 
growing thanks to the rapid increase in 
e-commerce, it is becoming an integral 
means of transportation. 

WHAT DOES THE FUTURE 
HOLD FOR REEFER SHIPPING 
AND THE COLD CHAIN?
Max Schwerdtfeger, Online Editor, Port Technology International

The benefits of reefer containers are 
numerous and can be felt across the en-
tire supply chain. Firstly, reefer contain-
ers themselves are contained refrigerated 
units. This allows goods to not only be 
refrigerated at sea but also at the port be-
cause there is no need for cold storage. 

Additionally, a reefer container can be 
partitioned, and each section set to differ-
ent temperatures, meaning some goods 
can be refrigerated and others frozen, de-
pending on the journey length. 

This durability allows carriers to trans-
port perishable goods across far greater 
distances than they have done before and 
reach new markets, which in turn can ex-
port perishable goods to a bigger custom-
er base – this is particularly true of devel-
oping economies. 

However, the sector is not without its 
challenges, and among reefer shipping’s 

biggest is the problem aligning the vessels 
with the ports and ensuring there is enough 
capacity to do so. This has proven problem-
atic throughout the COVID-19 pandemic, 
where some of the major hubs reported 
plug shortages at ports. 

WHAT IS DRIVING GROWTH IN 
REFRIGERATED SHIPPING? 

The increase in popularity not only re-
flects growth in developing regions but 
also a change in behaviour and taste in 
traditional markets. As plant-based diets 
become more popular, so do berries, avo-
cados and other perishable fruit, which 
get shipped from Latin America across 
vast distances to China, India, Europe and 
North America. 

“We see continued rise in demand for 
Reefer containers due to increasing demand 
for goods (fresh produce, frozen proteins, 
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etc) that require temperature-controlled 
supply chains,” said Bruce Marshall, Head 
of Reefer Solutions, A.P. Moeller-Maersk. 

This optimism is shared by Ocean Net-
work Express (ONE), which has one of the 
largest reefer fleets in the world having 
expanded it by 5,000 units in 2020, 200 of 
which are equipped with Controlled Atmos-
phere (CA) technology.

The carrier, a collaboration between 
Japanese liners K Line, Yang Ming and NYK, 
says the reefer industry has grown in 2020 
and, despite the COVID-19 pandemic, it will 
continue to do so. 

Whereas all other raw industries are ex-
pected to suffer significant declines in 2020, 
transport of perishables are set to grow. As 
well as a demand for foods with high vita-
min content this has also been driven by 
meat demand in China. 

The COVID-19 pandemic has acceler-
ated growth as consumers look for ways 
to strengthen immune systems, which 
means traffic of fresh fruit is going to 
increase steadily. A good example being 
South African exports of lemons, which in 
April 2020 were double what they were 
12 months prior. 

“The pandemic has also triggered a 
change in consumer behaviour which has 
led to many consumers to shop online for 
fresh produce and this trend has the poten-
tial to become more sustained in the long 
term,” according to ONE. 

“All such factors are contributing to the 
growth of the reefer business during this 
year,” the carrier said in a statement to PTI.

Marshall said the emphasis is not only 
healthy products but is also on how they 
are transported. 

“Global organic growth has been 360% 
since 2005.Consumers are wanting to 
know the origin of food stuffs that they 
purchase, increasing preference towards 
organic foodstuffs and are environmen-
tally conscience seeking sustainable 
farming and transport. Although this is 
more prevalent in wealthier societies, it is 
a trend that is likely to continue as coun-
tries develop.”

The predicted growth of the reefer sec-
tor is evident by major carriers’ strate-
gies. Maersk, for example, has through its 
subsidiary Maersk Container Industries 
(MCI) delivered 500 CA containers to ZIM 
Integrated Shipping (ZIM) to help it reach 
new markets. 

In April 2020 it delivered a further 1,800 
reefer containers to customers in South Af-
rica to support the country’s agriculture in-
dustry and meet the boom in demand. 

Additionally, in April 2020 Maersk also 
opened a new cold store in St Petersburg, 
Russia, as part of its end-to-end supply 
chain services. The facility, the biggest 
of its kind in Russia, has refrigeration 
and freezing capabilities and was built to 
store perishable goods from South Africa 
and Latin America. 

Reefer shipping and storage, also known 
as the cold chain, has become a vital part of 
carriers’ long-term end-to-end strategies as 
they aim to give customers shorter overall 
lead times and more predictable costs.

The cold chain contributes to this by al-
lowing goods to be stored in the “right and 
consistent temperature throughout the 
complete end-to-end supply chain”, ac-
cording to Marshall and this in turn is made 
easier for customers who only work with 
one logistics partner. 

“While our immediate focus is on regions 
that need quality storage here and now, 
our long-term ambition is to have a global 
footprint that can meet customers’ need 
for high-quality capacity on a global scale,” 
Marshall said.

“The growth plan is being realised 
through a mix of acquisitions, greenfield 
investments and expansion of existing fa-
cilities.”

REEFER SHIPPING LANDSIDE AND ITS 
EFFECTS 

The effects of reefer shipping have also 
been felt on land as ports expand and di-
versify their operations to meet the needs 
of carriers. 

The North Carolina Ports Authority an-
nounced in May 2020 that the Port of 

Wilmington had broken its monthly reefer 
volume record by handling 1,459 TEU in 
April. That record meant it had quadrupled 
its reefer volume in five years. 

Another major port aiming to become 
a cold chain is the Port of Barcelona, or 
specifically Hutchison Ports BEST. It an-
nounced in 2019 that it was increasing its 
connection capacity for reefer containers 
by 70% from 1,600 to 2,750 plugs, making 
it one of the most connected terminals in 
the Mediterranean.

An efficient end-to-end cold chain re-
quires a seamless exchange of data be-
tween stakeholders, and this is something 
the Digital Container Shipping Association 
(DCSA) hopes to achieve. Earlier in 2020 it 
unveiled the internet of things (IoT) con-
nectivity interface standards for shipping 
containers, dry and reefer. 

The goal is to make carriers and supply 
chain participants provide customers with 
an uninterrupted flow of relevant informa-
tion regarding the whereabouts of contain-
ers and the status of their contents at any 
point along the journey. In real terms the 
potential benefits include better transpar-
ency at sea and moving the containers 
quicker once at port.

“DCSA aims to solve the lack of interoper-
ability between different multiple IoT con-
tainer devices,” said ONE.

“For reefers it will enable seamless trans-
parency of reefer telematics data which 
could be useful for shippers. 

“For example, it increases productiv-
ity on board monitoring process.  As well 
known, we are operating vessels together 
with several partners, but with DCSA IoT 
standard, partners can view their con-
tainer's condition data without physical 
monitoring process by ship's staff, even 
we and partner choose another device 
provider. 

“But if we didn’t have this standard, we 
must continue to arrange physical moni-
toring process by ship's crew which is not 
an efficient process. Such collaboration in 
ecosystem will also help to monitor reefer 
unit’s performance on real time basis and 
take corrective actions to minimize cargo 
damage.” 

Marshall added that carriers can “can get 
higher productivity from reefer equipment 
by being able to turn the containers quicker 
making them more available for our cus-
tomers to ship their cargo.” 

The benefits of reefer shipping and the 
importance of the cold chain has been ex-
emplified throughout the COVID-19 pan-
demic, as the supply of essential goods 
such as food and medicines has remained 
unhindered. As the world changes post-
pandemic to meet new consumer de-
mands, the cold chain will continue to be a 
vital part of the global economy.
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The challenges that ports have faced since 
the start of 2020 have been varied and se-
vere. In this exclusive interview with Port 
Technology International Harry Nguyen, 
CEO, RBS talks about digitization, the value 
of a cloud based terminal operating system 
(TOS) and what is next for his company. 

AS A COMPANY THAT FOCUSES ON 
INNOVATIVE DIGITAL SOLUTIONS, HOW DO 
YOU SEE THE DEMAND FOR DIGITALIZATION 
EVOLVING POST-COVID-19?
As nations become vulnerable to weakened 
economies, handling operations have spi-
ralled beyond control. The combination of 
logjams occurring in terminals, blanked sail-
ings, drastic drops in consumer demand has 
generated a series of growing complications. 
Many ports and terminals are at their wits 
ends and cannot adequately combat the im-
pacts of the crisis with their current infrastruc-
ture, catalysing a digitalisation movement.

The maritime and container industry, for-
merly known to be a traditional industry, will 
start to emerge from their conventional ap-
proaches and expand into automation, the 
cloud, and artificial intelligence (AI). There 
are already several innovative products avail-
able in the market ready to be used as they 
offer valuable benefits. Interest in digitalisa-
tion was always prevalent, but due to the sig-
nificant commitment involved in implement-
ing new products, the adoption rate was 
low. However, the global crisis has rendered 
problems which continue to evolve and in-
crease in complexity, while the on-demand 
resources are also proving insufficient, call-
ing for the help of a better and sustainable 
strategy. Overcoming the fears of change is 
necessary as accepting the industry is chang-
ing is vital to business continuity. 

In the future, the maritime and contain-
er industry will be more open to innovative 
digital solutions to overcome inefficien-
cies and reclaim control over operations. 
Therefore, there will be an increase in de-

mand for digitalisation as we progress into 
the ‘new normal’ post-COVID-19.

WHAT ISSUES HAVE BEEN HIGHLIGHTED FOR 
PORTS REGARDING THEIR TOS DURING THE 
COVID-19 CRISIS AND THE FLUCTUATING 
STATE OF THE SUPPLY CHAIN?
COVID-19 has exposed deep vulnerabilities 
within our current system, revealing the 
flaws in traditional system architectures 
and logistic practices. The crash in consum-
er demand debilitated the economy, en-
dangering ports and terminals worldwide. 

As a result of enormous pressures to re-
main active, ports and terminals have yield-
ed different strategies to achieve a com-
mon goal - keep freight moving. Naturally, 
as each port deploys divergent approach-
es, communicating information across rel-
evant stakeholders becomes misconstrued, 
operations can become disorganised, dis-
connecting them from the supply chain. 
Although time is a limited resource, taking 
the time to fortify the correct fundamen-
tals, such as a reliable TOS that can proac-
tively respond to changing circumstances is 
vital to building a strengthened attempt at 
developing an integrated supply chain. 

Throughout recent events, if one thing 
is for sure, it is that the virus does not 
discriminate when it chooses its victims. 
It has attacked the livelihood and wellbe-
ing of individuals, shackled global trade, 
and collapsed economies worldwide. 
For an extended period, many ports and 
terminals had to enforce some form of 
quarantine control measure in attempts 
to contain the outbreak. Without the cor-
rect protocols instituted and outdated TOS 
infrastructures employed in ports and ter-
minals, it has hindered their capacity to ef-
fectively respond to the forced operation-
al, political, and environmental changes. 
Consequently, as authorities experience 
massive financial setbacks combined with 
inflexible on-premise TOS solutions unable 

THE FUTURE OF 
THE CLOUD TOS

PTI SPOKE TO:

Harry Nguyen, CEO, 
RBS
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to facilitate a work from home approach, 
thousands of terminal staff have been laid 
off. It is a massive wake up call, drawing fo-
cus on the accelerating rate of change pro-
portionately increasing with knowledge 
becoming obsolete.

The global market is so volatile that fore-
casting and prospecting are unreliable. Such 
fluctuations have compelled immediate ac-
tion from ports and terminals to exhaust 
every alternative possible and optimise on 
their available resources. Consequently, inef-
fective planning and allocation of resources 
have reduced visibility and control capabili-
ties from port authorities. Other challenges 
disclose the conventional on-premise TOS 
as resource-intensive, incurring a hefty cost 
to power and maintain. However, as cargo 
demand is turbulent, they either do not use 
their full TOS capacity or do not have enough 
ability to handle drastic fluctuations in cargo 
volumes. Therefore, inflexibility and rigid ar-
chitectures have imposed several challenges 
for port and terminal operators, indicating 
the remedy to the economic downturn with-
out technological assistance is improbable.  

WHAT IS THE VALUE OF A CLOUD-BASED 
TOS?
Financial burdens are relieved with a 
Cloud TOS since IT hardware and security 
no longer must be maintained in-house, 

and IT resources are scaled accordingly to 
match what you need. However, in current 
on-premise TOS solutions, much of their IT 
hardware and infrastructures require sub-
stantial investments to power and main-
tain. Even if revenue drops, expenses re-
main, and much of the on-premise servers 
are idle or made complacent. Therefore, 
moving operations to the cloud can gener-
ate massive cost savings. 

In a crisis, a cloud environment offers 
safe and secure access from any place and 
anywhere, supporting the work from home 
approach. All these benefits convinced our 
cloud TOS customer in 2017 and have since 
and are still able to operate during this ex-
tremely tough period. Although this termi-
nal based in Hamburg, Germany has expe-
rienced lower throughput (as of the rest of 
the world), we have scaled down their IT 
resources respectively to help save costs. 
Despite the disruptions from quarantine 
control measures implemented in Germa-
ny, the terminal allowed their TOS users to 
conduct container control planning at the 
comfort of their own homes and are still 
generating a steady container flow.

An air-tight strategy is favourable, but it 
leaves little room for agility in responding 
to unaccounted variables, which is vital in 
responding to changing conditions. Scaling 
down resources without compromising the 

TOS infrastructure and architecture is essen-
tial in combating financial challenges. If the 
commitment involved in transitioning from 
an on-premise to an all Cloud TOS solution 
deterred you, it is time to start re-thinking 
about it. We are living in an extraordinary 
time that requires forward-thinking and new 
attitudes to curate a better future.

WHY COULD IT BE PARTICULARLY 
BENEFICIAL IN TODAY’S EVOLVING CLIMATE?
Cloud Computing is a trending technology 
introduced into the Container Handling 
Industry, arguably deemed as environmen-
tally friendly. Cloud computing reduces the 
number of data centres worldwide, reduc-
ing the impact on the environment.  

A software employing a cloud service 
provider is more energy-efficient than using 
traditional on-premise data centres, mainly 
because there is a reduction of IT infra-
structure used and data centres built that 
produce emissions into the environment. 
Since cloud computing is based on the con-
cept of service sharing, it maximises the use 
of resources and the advanced technolo-
gies at these cloud data centres are energy 
efficient, as they use less energy for lighting 
and cooling. Also, some cloud computing 
data centres are now shifting towards re-
newable energy to power their centres, and 
this reduces their carbon footprint. 
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Using a Cloud TOS provides better IT op-
erational efficiency than smaller on-prem-
ise deployments, due to large-scale dynam-
ic provisioning and multitenancy, which 
allow for more efficient use of IT resources. 
Cloud computing, in general, saves more 
energy and reduces carbon emissions com-
pared to on-premise data centres. Cloud 
computing is also environmentally sustain-
able due to its power of dematerialisation, 
as it replaces physical high-carbon products 
with virtual elements to help reduce energy 
use and carbon footprint.

WHAT IS RBS DOING SPECIFICALLY 
TO PROVIDE CLOUD-BASED TOS? ARE 
YOU WORKING WITH ANY PARTNERS 
CURRENTLY? 
RBS first released a true cloud TOS, TOPS 
Expert Cloud, in 2017. Since then, we have 
been factoring in responses and learning 
from global events to enhance and recon-
figure its functionalities which deliver maxi-
mum performance. These achievements are 
also credited by the incredible efforts of our 
partners across the globe, who work dili-
gently to convey RBS' vision. They have not 
only helped us respond to the continually 
growing demands in performance targets 
but have transcended such capabilities as 
we can meet business requirements on a 
global scale.

Cloud TOS adoption has gained traction 
in Europe over the past years, and confi-
dence in the innovation is growing. De-
ployment and implementation within the 
EMEA region are primarily carried out by 
RBS EMEA. The team had been facilitating 
demos and presentations leading up to the 
outbreak, as well as maintaining commu-
nication and offering on-demand premium 
services to existing cloud TOS customers. 

With the rise of cloud centres growing in 
the South-east Asian region, we are also 
expecting to see late adopters finally have 
access to cloud technology and globalize 
their trade. As a result, we are working 
alongside our partner, PT. Primus to launch 
TOPS Expert Cloud and increase availabil-
ity within the Asia region.

The architecture inherent in TOPS Expert 
Cloud is purely software as a service (SaaS) 
in nature, allowing it to operate freely as a 
standalone application. RBS currently works 
with Amazon Web Service (AWS), but TOPS 
Expert Cloud can run on any other platform 
as a service (PaaS) without compromising 
performance or functionality. Being the 
behemoth of cloud service providers, its 
diversification across the world, enhancing 
disaster recovery backup has also strength-
ened our decision to enter the partnership. 
The decision to employ AWS PaaS derived 
from its extensive pool of technical experts 
in cloud technology, reinforcing reliability 
through high-security enforcements.

We strictly adhere to developing soft-
ware and solutions of an excellent standard 
and quality and only form partnerships with 
companies who share the same outlook. 
We believe that strengthening our partner-
ships is pivotal to building a more sustain-
able and advanced environment for ports 
and terminals around the globe.

LOOKING AT THE NEXT 12 MONTHS OR SO, 
WHAT IS NEXT FOR CLOUD-TOS AND RBS?
Moving operations onto the cloud builds 
a foundation for innovation. TOPS Expert 
Cloud is a pure SaaS developed on a flex-
ible architecture such that it can easily in-
tegrate new technology. With such agility, 
it facilitates compatibility and interoper-
ability with future developments. As a re-

sult, TOPS Expert Cloud has established the 
first-mover advantage by making automa-
tion in the cloud possible. 

We have invested immense efforts into 
TOPS Expert Cloud to create a modular sys-
tem that will seamlessly append new mod-
ules. The flexibility offers users to choose 
from a selection of modules to develop a cus-
tom TOS entirely fit to their business require-
ments. RBS is also in the process of develop-
ing a general cargo module to fulfil the entire 
spectrum of operations. Port and terminal 
authorities will be able to leverage the cost-
cutting benefits of the cloud and select mod-
ules to exactly suit their operational needs. 

We have recently launched SmartTrack to 
combat terminal congestion and tackle bot-
tlenecks, which focuses on resource-, pro-
cess-, and planning-optimisation. Smart-
Track combined with optimisation and AI 
technology embedded within TOPX Expert 
will assist port and terminals experiencing a 
sudden influx in container throughput, un-
manageable with the current IT infrastruc-
ture or TOS capacity. 

For a while, the industry was at a techno-
logical halt; however, that will change given re-
cent events. Conventional thinking is becom-
ing reprimanded as we all enter a new phase 
of widespread digitalisation acceptance. RBS 
plans to focus on continuous developments, 
creating new modules and enhancements for 
current customers using TOPS Expert, both in 
the cloud as well as enterprise version.

ABOUT THE ORGANIZATION

Realtime Business Solutions (RBS) is 
a wholly owned Australian company 
known to deliver state-of-the-art TOS for 
the Container Handling Industry since 
1991. The company combines deliver-
ing a consumer-centric experience with 
the best innovations to offer premium 
services and optimal software solutions.

SmartTrack, Automation, Optimiza-
tion, and Artificial Intelligence are few 
of the recent product launches since 
introducing TOPS Expert Cloud, which 
forms a reliable framework to combat 
operational efficiencies and financial 
downturns. We place our clients at the 
heart of our operations, which com-
pels us to help achieve your goals. Your 
Success, Our Commitment.
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