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Moving through 2022, ports are becoming more receptive to disruptive solutions from industry in a bid to slake 
the prevalent challenges facing container handling in operations, systems integration, and reducing emissions.

And the industry has answered the bell! Through innovative stacking methods; leveraging technologies; and 
offering green solutions to reduce port emissions, this Port Technology International 121 Innovative Container 
Handling edition brings you an array of out-of-the-box approaches to moving boxes around the world.

We return with the latest submission from partners Aidrivers on its big-picture approach to increasing 
flexibility in digitisation investment. Founder Dr. Rafiq Swash notes that ‘emerging technologies’ such as IoT and 
AI are no longer revolutionary – rather, they are evolutionary. And it is time for ports to adapt to this evolution.

The team at INFORM has also submitted its holistic perspective on investment into innovation stimulation. 
Startups, in-house development, or external vendors all offer intriguing pros and cons for a terminal looking 
to improve its terminal. INFORM takes an objective approach to what ports can do to make sure their 
investment approach is the right one.

One of the technologies changing the face of container handling is AI-enabled technologies in automation. 
We are thrilled to welcome a submission from new partners Westwell on their use of Lidar, autonomous 
vehicles, and automated character recognition in a range of different terminals who have benefitted from the 
Shanghai-based firm’s solutions.

Ahead of our highly-anticipated Cyber Security for Ports and Terminals 2022 event later this month, 
Cyberstar will be outlining biggest threats facing ports and terminals globally. With increased digitalisation, 
automation, and merging of processes comes with it a greater cyber-risk. We spoke to the cybersecurity 
experts at the firm to find out more.

Moving from game-changing technologies to hardware solutions, sometimes, simple is best. The BOXBAY 
vertical stacking solution, pioneered by SMS group and DP World, made waves in the industry when first 
introduced just a handful of years ago. Now, CEO and Chairman Dr. Mathias Dobner returns to give us the 
latest on the stacking solution’s progress post-pandemic.

Box stacking is one avenue a terminal can go down to manage its capacity challenges – but box joining is 
another. With that in mind, for the first time we speak to Jesus Garcia, Co-Founder of the ‘Connectainer’ product 
which inventively connects two 20-foot containers to produce a 40-foot box, equipped with its own unique 
serial code. Now equipped with the necessary patents and certifications, Connectainer can go global.

As container moves continue to boom globally, becoming more sustainable in moving those containers is 
critical. Partners Hyster have comprehensively shaken up the industry with its hydrogen-powered container 
handling solutions, and Jan-Willem van den Brand details the industry take-up of sustainable cargo movers.

Finally, we welcome the return of the International Port Community System Association’s (IPCSA) 
Richard Morton who details how partner MCP is digitalising processes to manage challenging customs 
processes caused by Brexit.

Jack Donnelly,
Editor
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Tomorrow’s successful container 
terminal operations must be 
efficient, productive, safe and 
resilient (including having the 
agility to be forward-compatible). 
No debate there, but there is a 
tendency to focus on the first three 
virtues and forget about the fourth. 

If COVID-19 taught us nothing else, 
it was the importance of resilience! 
However, it’s important to remember 
that resilience covers a great deal 
more than the challenge of working 
through lockdowns and restrictions. 
Resilience means being able to adapt 
to changes and able to adopt change; 
it means ensuring your technology is 
flexible and futureproof; and it means 
remaining agile, and never allowing 
yourself or your operations to become 
fixed on one path. A successful 
terminal must never be limited on 
choice when it comes to expanding 
or realigning operations.

Autonomous container handling 
and mobility solutions can deliver 
on all four virtues, of course – but 
only if carefully planned and 
implemented. Resilience is vital 
here too. Automation may sound 
like a ‘new’ idea to some, but the 
technology is moving fast.

AUTONOMY INSISTENCE

Not so long ago, automation 
solutions provided rigid, fixed 
operations with well-defined 
productivity but little scope for 
change or improvement. We need 
to move away from that rigid 
approach – innovative container 
handling must always be forward-
compatible. There must always be 
room for improvement!

Any terminal operator taking 
the steps towards autonomous 

operations should step away 
from any ‘rigidness’ and choose 
technology that is adaptable and 
platform-agnostic. This means 
not being tied to a particular 
crane manufacturer or equipment 
provider. It means insisting on 
autonomy in automation.

The Fourth Industrial Revolution 
refers to disruptive technologies 
including the Internet of Things (IoT), 
AI, robotics and virtual reality (VR). 
However, we no longer regard such 
technologies as ‘revolutionary’ – we 
have reached the point of evolution 
rather than revolution. In other words, 
in this next phase everything will 
continue to evolve – and we need 
to be able to be flexible enough to 
keep up. That requires real agility in 
terminal infrastructure.

Innovative container handing 
requires investment in new 
technology. That means not just 
acquiring new technology, but taking 
the time to think about effective 
implementation and the training and 
recruitment of the right people to 
pioneer the new paradigm of cognitive 
or intelligent automation involving 
whole new layouts. The traditional 
ways, based on decades of experience 
and expertise, have worked well for 
terminals all over the world – the 
new ways require rapid learning 
and a whole new way of thinking, if 

a terminal operation is to have the 
capacity to meet the continuing 
expansion in supply chains.

HOW DO WE FOSTER RESILIENCE?

What else does resilience require? I 
believe that in future, effectiveness 
will be key, alongside efficiency. 
Back in the day, as long as a 
terminal was ‘efficient’, there was 
little concern about whether it was 
‘effective’. We accepted ineffective 
efficiency! It ’s quite possible to do 
your work more efficiently, but that 
doesn’t guarantee success in this 
rapidly growing industry. If you 
are doing that work incorrectly or 
wrongly, how is that effective?

Resilience also requires 
accessibility; systems and solutions 
must be easily implemented, with 
zero downtime and with a great 
affordability. No terminal operator 
can afford to take a few days off 
in order to install or commission 
a system. That’s where Aidrivers’ 
scalable eco-system comes in; 
terminal operators can dip their toe 
in the water, deploy an autonomous 
eco-system in one or two vehicles or 
cranes, try things out, re-adjust, get 
the productivity and resilience right, 
and then scale up. Our autonomous 
simulation and digital twinning 
solution provides the ultimate tool, 

Dr. Rafiq Swash,  
Founder, Aidrivers 

“WHAT ELSE DOES RESILIENCE 
REQUIRE? I BELIEVE THAT IN FUTURE, 
EFFECTIVENESS WILL BE KEY, 
ALONGSIDE EFFICIENCY.”

Innovative Container Handling
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enabling risk-free autonomous 
automation trials beyond a concept 
simulation that mimics the real-
world operations without disturbing 
the operations at the terminal.

All of this brings us to another 
aspect of resiliency – affordability. 
Cost is important and we cannot 
continue to think otherwise. That 
is especially the case as every day 
ordinary items are shipped around 
the world and through our ports – 
shipping is no longer just reserved 
for high-value luxury goods. In a 
world of complex, international 
supply chains, port downtime can 
cost lives when people are waiting 
for essential food or medical items. 
And it is a fast-growing sector.

Sustainability underpins all of 
this – and that includes not only 
zero waste in the operation with 
great energy efficiency including 
green energy engineering which 
means clean operations, but also 
sustainability of future technology, 
to ensure consistent, reliable 
operations in the years ahead.

As a global specialist in AI-
enabled autonomous solutions and 
autonomous retrofitting capabilities 
for industrial transportation 
automation, Aidrivers is passionate 
about empowering the ports 
industry. Real results are always 
impactful through cooperation and 
collaboration.

OUR LATEST PARTNERSHIPS

In this regard, Aidrivers is delighted 
to have signed agreements and 
partnerships with a range of 
specialists in our industry. This 
year we have signed an agreement 
with PortxGroup to combine 
expertise and deliver AI-enabled 
autonomous mobility solutions for 
the port and logistics industry in 
the Australasia region. 

The expertise, skills and technical 
knowledge of Aidrivers and 
PortxGroup complement each other 
perfectly. An international industry 
provider of logistics solutions, 
PortxGroup provides container 
cranes, forklifts, container spreaders, 
terminal tractors, cabins and parts, 
and offers engineering solutions, 
maintenance and servicing for 
all types of materials handling 
equipment, working directly with 
global OEMs. In our new partnership, 
Aidrivers and PortxGroup are 
focusing on the provision and delivery 
of AI-enabled autonomous mobility 
solutions, automation simulation and 
digital twinning with V2X-enabled 
fleet operators for ground handling 
equipment in ports, warehouses and 
intralogistics operations.

We signed an MoU with CVS 
Ferrari, the producer of high-
quality and innovative industrial 
equipment and machinery; our 

strategic collaboration will focus on 
the development and refinement 
of innovative autonomous empty 
container handling solutions.

We have also partnered with the 
global engineering and technical 
professional services firm Jacobs, 
to work together to implement 
autonomous technology in industrial 
automation and all areas of the 
transport sector, including ports. 

Recently, we teamed up with 
Korean industrial logistics solutions 
specialist Total Soft Bank, as it 
develops innovative operating 
systems in port automation. Aidrivers 
and Total Soft Bank will work together 
on the effective implementation of 
autonomous mobility automation 
that meets the industry’s needs for a 
sustainable future – together, we will 
look at all opportunities to service the 
market, where the skills and expertise 
of each party may complement each 
other.

If we are all to gain the maximum 
benefits of AI-enabled automation 
in ports and logistics, and deliver 
resilience and sustainability, 
we must have an open-minded 
attitude. We must work together.

ABOUT THE AUTHOR
Aidrivers’ founder Dr Rafiq Swash 
of Brunel University London 
contributes to international 
research in AI, visual information 
search and retrieval, computer 
vision, 3D sensors, predictive 
data analytics and automation. 
Professionally this has expanded 
into further international leading 
collaborations in connected 
robotics, AI-enabled automation, 
sensor intelligence and fusion, 
digitisation and behaviour and 
pattern modelling.

ABOUT THE ORGANISATION 
Aidrivers provides specialised 
AI-enabled autonomous mobility 
solutions for port terminal 
automation that meet the needs 
of port operators. The company is 
working passionately to address 
industrial mobility challenges by 
optimising industrial operations and 
improving the quality of service 
towards a sustainable future.

“IF WE ARE ALL TO GAIN THE 
MAXIMUM BENEFITS OF AI-ENABLED 
AUTOMATION IN PORTS AND 
LOGISTICS, AND DELIVER RESILIENCE 
AND SUSTAINABILITY, WE MUST HAVE 
AN OPEN-MINDED ATTITUDE.”

“NO TERMINAL OPERATOR CAN AFFORD 
TO TAKE A FEW DAYS OFF IN ORDER TO 
INSTALL OR COMMISSION A SYSTEM.”

Innovative Container Handling
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beumer.com

SOME THINK SHIP 
LOADING CANNOT 
BE CUSTOMISED.  
WE THINK  
DIFFERENT.



AI TECHNOLOGY:  
ADVANCED TERMINAL 
AUTOMATION 

“WESTWELL HAS BEEN DEVOTING 
OURSELVES TO PUSH AI TO 
TERMINAL AUTOMATION.”

Innovative Container Handling
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Port terminal experts have been 
trying to explore a good way to 
optimise the container handling 
process to satisfy customer 
requirements for fast and 
low-cost cargo shipping. They 
expect to improve the efficiency 
and acquire more profits by 
decreasing the wait time of 
ships in the berth. Automation, 
as a booming trend in terminal 
development, has increasingly 
gained attention due to its 
effectiveness and efficiency. 

Compared with traditional 
terminals, automated terminals 
are characterised by automating 
the whole operation process 
that covers Ship-to-Shore (STS) 
quayside discharging and loading, 
horizontal transfers of containers, 
and container grounding or pickup 
of the yard. Conventional quayside 
operation is usually manually 
operated; information statistics and 
interaction are mainly completed by 
inspectors or dock workers working 
under cranes, which are potentially 
time consuming and dangerous 
due to human mistakes or fatigue. 
Remote control technology has been 
gradually applied to quayside cranes 
to improve efficiency and reduce 
potential hazards. Operators are now 
working in the remote control center, 
each of whom is able to control 
more cranes instead of a single 
unit. Furthermore, container tally, 
another important procedure that 
previously depended on manpower, 
could now be empowered by the 
artificial intelligence (AI) technology. 
The intelligent tally system can 
automatically collect and identify 
diverse information based on the 
sensors installed on cranes such 
as cameras and lidars; besides, it 

can also interface with the terminal 
production system and assist the 
system in completing the operation 
workflow. In addition to quayside 
automation operation, autonomous 
vehicles used in container horizontal 
transfer also play an important 
role in terminal workflow. With the 
autonomous driving technology, 
an increasing number of ports has 
begun to deploy autonomous trucks, 
intelligent ground vehicles (IGVs), 
and automated straddle carriers 
(ASCs). Autonomous vehicles have 
become intelligent and can perform 
actions as intelligently as a human 
driver. 

Let’s focus on AI-related 
technology which places 
importance on terminal automation 
and also changes the work mode. 
In the following section, several key 
points will be discussed.

DEEP LEARNING FOR VISION 
ANALYSIS

The Westwell Intelligent tally 
system automatically recognises 
the container information and 
truck information based on 
cameras installed on the quay 
crane or gantry. Various cameras 
are installed on different spots 
to meet the different business 
requirements. Video streams are 
sent to a computing server which 
runs various inference algorithms 
in parallel to deal with different 
kinds of tasks such as container 
number recognition, container 
damage inspection, truck number 
and license plate recognition, 
and seal presence and door 
direction detection. 

In essence, deep learning 
technology is used to analyse 

Dr. Bob Zhang, 
CTO, Westwell

Recognition under adverse environment

Incomplete character recognition 

Coloured character recognition

Container damage inspection from multiple 
camera views

RIGHT 
The performance of 
Westwell intelligent 
tally system 
under adverse 
circumstances

Innovative Container Handling
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video streams, automatically 
recognising characters and objects 
in the footage. Specifically, the 
deep learning neural network for 
different scenarios is designed to 
meet the needs of workflow in terms 
of energy consumption, time delay 
and functional accuracy. Meanwhile, 
we continue to delve deep into 
state-of-the-art technologies such 
as small sample learning, attention 
mechanisms, and transformer, 
advancing the progress of algorithm 
and pipeline reshaping to equip our 
products with better performance. 

Thanks to our long-term on-site 
operation and accumulated training 
data, the intelligent tally system 
can perform well even in adverse 
conditions.

AUTONOMOUS DRIVING FOR 
HORIZONTAL TRANSPORTATION

Autonomous driving is a 
comprehensive combination of 
technologies. With the help of AI, 
autonomous vehicles can become 

intelligent and more flexible 
in a variety of ways including 
understanding the environment, 
planning safer and proper 
trajectories and making intelligent 
behaviour decisions according to 
surrounding situation.

In order to facilitate autonomous 
vehicles with the capability to 
sense the surroundings, our 
self-driving system is equipped 
with various overlapping sensors 
covering almost 360 degrees, such 
as lidars, radars and cameras. The 
sensors work together seamlessly 
to compensate the weakness of 
each other and a tightly coupled 
sensor fusion framework is used 
to ensure efficiency and reliability. 
The object detection solution 
based on deep learning is utilised 
in our framework, which can 
determine the position, velocity, 
size and behavior intent of objects 
around the vehicle, thus feeding 
the result to a downstream module 
for making decisions. It ’s worth 
noting that our self-developed 

stereo camera can directly infer the 
depth of the object based on the 
multi-view geometry theory, thus 
constructing the point cloud of the 
object which can be easily fused 
with the lidar point cloud.

The renowned global navigation 
satellite system (GNSS) navigation 
is not always available at the ports 
due to the multi-path effects caused 
by metal shields such as tall cranes 
and container stacks. In order to 
offer reliable and safe navigation 
performance in the absence of a 
GNSS,  a multiple sensor fusion 
algorithm combining exteroceptive 
sensors (e.g., lidar, camera) and 
proprioceptive sensors (e.g., 
odometer, inertial measurement 
unit) is devolped and deployed. 
Proprioceptive sensors perceive the 
state of the platform itself (wheel 
velocity or acceleration, angular 
velocity, etc.), thus predicting 
ego motion. Different from those 
sensors,  exteroceptive sensors 
can measure the information of 
the environment (landmark range 
and bearing, object intensity, etc.). 
Based on the prediction and relative 
observation, a graph optimization 
or filter based method is used to 
estimate the vehicle’s pose and 
environmental features in real time. 
The whole process is summarised 
as simultaneous localisation and 
mapping (SLAM) in the community, 
which has been used in our system. 

PLANNING AND DECISION-MAKING

Unlike traditional autonomous 
guided vehicles (AGVs), 
autonomous vehicles empowered 
by AI – such as autonomous trucks 
or intelligent guided vehicles (IGVs) 
– realise autonomy by relying on 
their own sensors. They are much 
more flexible than AGVs because 
they can make flexible decisions 
according to the static and 
dynamic environments.

As a whole, the planning module 
can be divided into three layers. 
First of all, the global planner is 
responsible for inferring a route 
based on the map and task goal. 
Then the global route is fed into 
the behavior planner to determine 

LEFT 
Perception and 
localisation 
illustrations 
in Westwell's 
autonomous driving 
vehicle

Object detection through camera

Depth disparity map from stereo camera at Hutchison Ports Thailand (HLT)

Stereo SLAM  

Lidar perception in Tianjin port

Lidar SLAM

Innovative Container Handling
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whether it should call appropriate 
planners according to scenarios 
such as lane navigation, alignment 
planner, and free space planner. 
The corresponding planner 
generates trajectories which are 
used as reference lines. These 
reference lines are ported into the 
trajectory and velocity planner that 
is supposed to optimise trajectory 
and velocity after taking perception 
and prediction into account, and 
thus dealing with lane changes, 
obstacle overtaking, and so on.   

BUSINESS PERSPECTIVES

Westwell has been devoting 
ourselves to push AI to terminal 
automation. We are providing 
an integrated solution from 
intelligent container tally to 
autonomous vehicles for horizontal 
transportation. So far, our business 
products have spread over 15 
nations and regions. More than 90+ 
terminal customers have applied 
our products. Our system has 
been operating in ports, especially 
autonomous vehicles working 
with manual truck under various 
weather conditions and completing 
barge, feeder vessels and mother 
vessels operation. 

ABOUT THE AUTHOR:
Dr. Bob Zhang is Westwell's CTO. 
His research interests focus on 
autonomous driving, robot navigation, 
multi-sensor fusion, etc. Dr. Zhang 
gained his PhD from Shanghai 
Jiaotong university and worked as 
a post-doctoral researcher at the 
CNRS-LAAS, where he participated 
in the CNRS-LAAS project on 
autonomous robot navigation. 

ABOUT THE ORGANISATION
Westwell, an artificial intelligence 
(AI) company founded in 2015, 
provides full stack AI development 
to businesses across multiple 
industries. Westwell is now leading 
in the global market of autonomous-
driving commercial solutions and 
of all-round AI implementation 
in container logistics. We have 
cooperated with more than 90 
business clients globally.

LEFT 
Intelligent behaviour 
interaction scenarios 
between autonomous 
vehicles and manual 
trucks

LEFT 
Westwell's 
autonomous 
driving vehicles 
and intelligent tally 
sytem running in the 
terminal

Sequence frames for showing cut-out behavior at Hutchison Ports Thailand (HLT)

Intelligent decision scenarios in Hutchison Ports 
Thailand (HLT) 

IGV operation with manual trucks 

WellOcean: Intelligent tally system in port

Six autonomous trucks (Q-Trucks) operating in 
Thailand port

More than 30 IGVs operating in Tianjin port

“AUTONOMOUS DRIVING TECHNOLOGY 
HAS BEEN GRADUALLY APPLIED 
TO CONTAINER TERMINALS FOR 
IMPROVING SAFETY AND EFFICIENCY OF 
HORIZONTAL TRANSPORTATION.”

Innovative Container Handling
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BOXBAY – MODULAR AND 
SCALABLE HIGH BAY STORAGE 
SOLUTIONS FOR PORTS
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In June 2020, the 100th anniversary 
issue of PTI reported on the 
progress of construction and 
commissioning of the first BOXBAY 
installation in Dubai. What 
happened next?

After a construction period 
of 18 months for the proof of 
concept (POC) facility, the new 
High Bay Storage (HBS) system 
for container terminals was taken 
into trial operation under realistic 
conditions. 

So far, more than 140,000 moves 
have been completed, and the 
BOXBAY team has gained a great 
deal of operational experience. Of 
course, it was expected to run as 
planned in terms of functionality 
and performance of the stacker 
cranes, pallet conveyors, truck 
transfer cranes, and waterside 
interfaces. Energy consumption 
and reliability levels were 
measured and serviceability 
evaluated. In addition, various 
alternative system components 
were compared with each other. 
It goes without saying that a 
disruptive innovation such as 
BOXBAY should be subject to 
careful testing – even if the 
technology itself is considered 
mature. Heavy-duty high-bay 
warehouses have been used in the 
steel manufacturing industry for 
decades.

After the first six months of 
testing, it was evident that all KPIs 
were met. Most importantly, the 
measured performance of all the 
individual system components 
exceeded the expected values and 
have continued to improve steadily 
since then.

Another area of interest was 
energy consumption, primarily 

because of comparisons with 
the well-established handling 
alternatives. However, the fact 
that a BOXBAY system actually 
consumes considerably less 
energy is not surprising, as 
laborious shuffles are no longer 
necessary. Another goal of the 
tests was to show whether the 
BOXBAY could be operated in a 
CO2-neutral manner. The system 
offers the unique opportunity of 

commercially using the occupied 
footprint twice: first, to store and 
handle containers, and second, to 
generate energy with an optional 
photovoltaic (PV) roof. Based on 
statistical weather data and the 
measured consumption values, it 
became clear that, cumulatively 
over the year, more energy would 
be generated with the roof than 
consumed by container handling, 
and that applies to almost all 

Dr. Mathias Dobner,  
CEO and Chairman of BOXBAY 
FZCO, Dubai

LEFT 
The BOXBAY High-Bay 
Storage system for 
containers at Terminal 
T4 Jebel Ali in Dubai

Sydney

Jebel Ali

Long Beach

New York

Antwerp

Genoa

Santos

Busan

Cartagena

RIGHT 
Approximate 
calculation of the 
energy surplus 
related to the 
cumulative annual 
consumption when 
investing in an 
optional photovoltaic 
roof

* Based on model calculations for an import/export terminal with 1m moves p.a.

“MEASURED PERFORMANCE OF ALL 
THE INDIVIDUAL SYSTEM COMPONENTS 
EXCEEDED THE EXPECTED VALUES 
AND HAVE CONTINUED TO IMPROVE 
STEADILY SINCE THEN.”

293%

260%

159%

245%

199%

271%

321%

350%

355%
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locations worldwide. Even in rainy 
regions like Antwerp, there would 
be an energy surplus of about 
59 per cent. In Dubai, of course, 
the surplus could even be 250 
per cent. Consequently, the PV 
roof makes BOXBAY not only CO2 
neutral but also potentially CO2 
positive, precisely because it helps 
to reduce the use of fossil energy 
sources during operation.

Due to the very positive results 
in the first months of operation, the 
management had the confidence 
to declare BOXBAY ‘fit for purpose’ 
and started marketing activities 
in autumn 2021. The POC was 
presented live at EXPO 2020, which 
was postponed to 2021 due to the 
coronavirus pandemic. In addition, 
BOXBAY was one of the highlights at 
DP World's large EXPO pavilion on 
the exhibition site.

As a result BOXBAY received a 
number of interesting enquiries 
from which the first projects have 
subsequently developed, some of 
which are in the rough conception 
phase, layout phase, and even 
budgeting phase.

Of course, BOXBAY is well suited 
to greenfield projects, where entirely 
new ports can be designed with 
high throughput and optimal use of 
storage space capacities. However, 
currently many enquiries relate to 
brownfield projects, which always 
involve the expansion or optimisation 
of existing container yards. Most of 

these have grown historically over 
time and are now space-constrained 
by cities, industrial facilities, transport 
infrastructure, or the topology of the 
surrounding landscape. 

In many cases, there are 
increasingly strict environmental 
regulations – especially for landfills. 
BOXBAY can offer opportunities for 
the future, even under these difficult 
conditions. BOXBAY's throughput 
and storage capacity are scalable 
and depend on the number and 
length of aisles, the number of 
stacking cranes, and the number 
of integrated circulating pallet 

conveyors. It is a modular system 
that can be expanded gradually.

To this end, the company has 
developed a multi-stage approach. 
For the first transformation phase, 
only a small area of the terminal is 
needed to start with. The BOXBAY 
system can be set up here while 
operations continue in parallel. As 
soon as this first part is up and 
running, the operator will already 
have significantly more capacity 
at his disposal than before. This 
means that business operations will 
not be negatively affected by any 
subsequent expansion activities.

ABOVE 
The SIDEGRID 
configuration of 
BOXBAY. Straddle 
Carriers are handled 
at the left and right 
ends of the aisles 
on the narrow sides. 
Landside handling 
takes place under the 
truck transfer cranes

RIGHT 
The TOPGRID 
configuration of 
BOXBAY is elevated, 
so that AGVs or TTs 
can drive into it from 
the waterside at 
ground level. They are 
loaded or unloaded 
inside. The landside 
interface is the same.

“BOXBAY HAS INTERFACE OPTIONS FOR 
ALL CONCEIVABLE WATERSIDE AND 
LANDSIDE TRANSPORT SYSTEMS.”
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Existing container terminals 
today have very different operating 
concepts. Some work with straddle 
carriers as transport and storage 
systems. Others rely on rubber-tyred 
gantries (RTGs) in combination 
with terminal trucks (TTs) and road 
trucks. Transshipment terminals 
often use wide-span, rail-mounted 
gantry cranes (RMGs) or automated 
rail-mounted gantry cranes (aRMGs) 
with cantilevers. 

Automated stacking crane 
(ASC) operated yards usually work 
in conjunction with a waterside 
automated guided vehicle (AGV) 
fleet. For this reason, BOXBAY has 
interface options for all conceivable 
waterside and landside transport 
systems. It was developed as a 
configurable modular solution with 
two basic configurations, namely 
SIDEGRID and TOPGRID, both 
of which use the same building 
blocks and equipment.

Both variants have a similar 
landside interface to the road trucks 
which is arranged on the landside 
long side of the warehouse. Transfer 
cranes placed there are moving 
containers sidewise to and from 
road trucks stopping under them. 

The difference between both 
variants is the waterside interface. 
The first configuration, the 
SIDEGRID, is intended for operation 

with straddle or shuttle carriers 
(SCs). BOXBAY's first set-up in 
Dubai is a SIDEGRID, which has 
featured widely in the media. The 
stacker cranes always transport 
the waterside boxes taken from 
the storage bins to one of the two 
ends of a storage aisle, where the 
SCs then take them from common 
usable exchange tables.

The second basic configuration, 
the TOPGRID, is the suitable 
solution for all waterside operations 
running with terminal trucks (TTs, 
aTTs) or AGVs. With TOPGRID 
waterside vehicles, such as manual 
and automatic TTs as well as 
AGVs can enter the HBS from the 
waterside or front side and are 
able to drive under the stacking 
crane travelling above them. This is 
possible because the rail tracks of 
the stacking cranes and the entire 
storage rack has been elevated. 
Waterside vehicles can now directly 
drive into the warehouse and stop 
under the SC's rail tracks at specially 
arranged transfer points (Above). 
There, similar to an RTG yard, they 
are loaded or unloaded directly from 
the top by the SCs. Interfaces on the 
outer transverse sides with transfer 
tables are no longer necessary. 

Due to the modular structure and 
configurability of BOXBAY, numerous 
other options are possible for 

SIDEGRID and TOPGRID such as a 
landside interface to a rail yard, an 
extension of the CPC's into a logistics 
park adjacent to the terminal, transfer 
interfaces to reach stackers or multi-
trailer trains, and much more. 

ABOUT THE AUTHOR: 
After receiving his doctorate in 
Mechanical Engineering, Dr. Dobner 
left his position as research associate 
at the RWTH University Aachen, 
Germany and spent his entire 
professional life as Executive Manager 
in the field of container handling 
systems in various companies. Today 
he is the CEO and Chairman of 
BOXBAY FZCO, Dubai.

ABOUT THE ORGANISATION: 
BOXBAY is a joint-venture formed 
by DP World and SMS group and is 
offering a disruptive technology that 
significantly improves operations 
at container terminals. Its High Bay 
Storage systems achieve a three-
fold increase of the transshipment 
capacity of container terminals and 
use only one third of the footprint 
of conventional storage systems for 
an equivalent number of containers. 
BOXBAY places each container in 
an individual rack, making each 
one directly accessible.

www.BOXBAY.com

ABOVE 
With TOPGRID manual 
and automatic TTs 
and AGVs can enter 
the HBS at designated 
entrances to be 
handled directly from 
above by the SCs.

“THE BOXBAY SYSTEM CAN BE SET UP HERE WHILE 
OPERATIONS CONTINUE IN PARALLEL. AS SOON AS 
THIS FIRST PART IS UP AND RUNNING, THE OPERATOR 
WILL ALREADY HAVE SIGNIFICANTLY MORE CAPACITY 
AT HIS DISPOSAL THAN BEFORE.”
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INDUSTRY Q&A: 
CONNECTAINER

“VISITING THE SHIPPING LINES, ALL OF THE 
FEEDBACK WAS THE SAME: THEY SAW THE 

CONCEPT AS VERY INTERESTING.”
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Offering a simple yet transformative 
solution to the current empty 
container crisis, Connectainer 
has recently received a landmark 
Convention for Safe Containers 
(CSC) approval, allowing the 
company to take the next step in its 
product development. Jack Donnelly, 
Editor, Port Technology International, 
speaks to Jesus Garcia, Co-CEO 
of Effective Seaborne Engineering 
Solutions (E.S.E.S.), and co-inventor 
of Connectainer, to hear more.

 
What has been Connectainer’s 
journey until this point?
JG: The concept started in 2014. 
It was a simple idea when we 
identified the empty movement of 
containers as a huge inefficiency 
and started the idea of how to solve 
it, taking around a year and a half to 
come up with something that works 
in response.

Our first milestone was in 2015 
when we obtained our first patent. 
From there, we received investment 
in November 2016. During 2017 and 
2018 we obtained the European, 
China and US patents. Our next 
milestone was in 2019 setting up 
the first prototype of Connectainer. 
We introduced the concept to 
SMART Ports Piers of the Future 
2020 in Barcelona. 

After clearing up some 
deficiencies in our first prototype, 
we finished our second prototype 
in 2021. Most recently we have 
just passed our Convention for 
Safe Containers (CSC) certificate, 
which takes us up to where we are 
now. Now, we plan to increase our 
marketing work and look to sell the 
product to the industry.

Through these milestones, we 
have of course had difficulties with 

software, paperwork and patents, 
introducing electronic displays, 
and ensuring how to configure 
this container to be as efficient as 
possible in the process of union 
or separation. But visiting the 
shipping lines, all of the feedback 
was the same: they saw the 
concept as very interesting.

Whilst there is a high level of 
container manufacturing cost for 
shipping companies, our solutions 
present a huge economical 
return in the short-term. After our 
explanations to shipping companies, 
nobody told us we were crazy, and 
our feedback was positive from the 
introduction of the concept.

We are now part of the 
European Union Horizon 2020 
ePIcenter project (GA No 
861584), which looks to improve 
inefficiencies in the supply chain. 
Here, we are focusing on finding 
alternatives for the future of 
logistics to make goods more 
efficient and easy to manage. 
We are addressing the container 
imbalance, sharing information, 
and improving the ease of use for 
model container movement.

How does Connectainer actually 
work?
JG: Connectainer operation is quick 
and simple. Six steps are needed:

Jesus Garcia,
Co-CEO E.S.E.S.

BELOW 
Connectainer 
connection/
disconnection steps

“THERE ARE PLAYERS WITHIN THE SHIPPING 
INDUSTRY WHO CAN EXPLOIT THE FULL 

POTENTIAL OF THE INVENTION”

YOUR CONNECTAINER 
READY IN 40 MINUTES

Connectainer 
The solution to tackle the container imbalance

Elevevate the door until the 
top of the container.

 2 Fix the door with the levers. 3

Screw the 4 panels. 4

Block one of the doors 
or keep both in use.

 5

Container number will be 
automatically updated. You 
have your unit ready to use.

 6

Unblock the mobile front door 
panel, by opening the side levers.

 1
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What are the benefits to 
Connectainer, in your opinion?
JG: The positive impact of the 
modular containers is so wide: 
not only because of the cost 
savings, but also in positive 
environmental savings. 

For shipping lines, we have 
calculated that a reduction in empty 
containers decreases berth waiting 
time by 5 to 6 per cent due to the 
reduction in empty containers 
needing to be transferred from a 
vessel into a port. The reduction in 
crane movements of empty container 
charge and discharge can lead to a 
5 per cent increase in sailing time, 
improving emissions output and 
cutting costs for stakeholders.

A reduction in movements 
means less activity, and lowered 
CO2 emissions. We have a 
positive impact at terminals as 
well, because less empties means 
reduced yard congestion, fewer 
gate movements, and shorter 
trucking and rail queues.

We also believe our modular 
containers will promote the shift of 
a container’s transport mode from 
truck transport to rail transport, 
which is much more beneficial for 
inland destinations. 

Shipping lines currently have 
a surplus of containers at inland 
destinations, and the lines don't 
accept payment for one-way 
transportation. Clients are therefore 
forced to pay for the roundtrip trade.

With Connectainer, you can 
convert a 20-foot box to a 40-foot 
and vice-versa on demand, making 

things cheaper for the shipping lines 
and improving the case for one-way 
transport back to the coastal areas. 
Rail transportation is much more 
competitive than truck transport, so 
we expect Connectainer to help the 
shift to rail. 

The pandemic-driven growth in 
importing containers has led to an 
increase of empty boxes at container 
terminals. This is causing supply 
chain issues as well as negative 
impacts on the environment, and 
we have seen an increase in interest 
from supply chain actors since 
the pandemic, due to the ability 
to move fewer empty containers. 
Connectainer brings the possibility of 
moving the container always as full.

Another advantage of the 
Connectainer solution is winning 
customer loyalty. As a shipping 
line, if you can convert the 20-foot 
containers to 40-foot containers, then 
you are not suffering from a shortage 
of either type of container for your 
customer – enhancing client service.

From a port investment 
perspective, a reduction in 10 per 
cent of volume of containers at a 
container terminal means that ports 
do not need to expand so quickly. 
Port authorities can lengthen their 
investment frameworks for expansion, 
making better use of public funds.

What does obtaining the CSC 
certificate mean for taking your 
product to market? 
JG: The certification is proof that 
what we have patented works 
properly. Imagine someone is 

investing a new type of aircraft: there 
must be officials who test the aircraft, 
and certify that it flies properly, safely, 
with no risk of accidents.

That’s what the CSC means for us, 
that the container can be handled 
by any crane operator without the 
risk to safety. It allows us to go 
to any shipping line or container 
manufacturer with a product which 
works well and safely. 

It is also important to remark that 
Connectainer is standard: nothing 
should be change in the logistic 
chain.

How can an electronic display 
attached to Connectainer’s 
boxes benefit the supply chain?
JG: The challenge of how to achieve 
that the transformation (union) from 
two 20-foot modular containers 
into a 40-foot container is solved 
through producing a unique and 
unrepeatable number, instead of two 
numbers for 20-foot containers. This 
would be the only way to introduce 
modular containers into the 
container industry without having to 
modify international regulations in 
most countries and allow immediacy 
in their use.

We solve this problem by using 
e-ink screens, which need no power 
supply source to show the container 
serial number. Our technology 
permits the change of container 
numbering from 20-foot to 40-foot 
in all the displays of the container, 
without human intervention.

This configuration allows that 
any modular container (20-foot or 

ABOVE 
Connectainer 
innovative e-ink 
displays

“WE ALSO BELIEVE OUR MODULAR 
CONTAINERS WILL PROMOTE 
THE SHIFT OF A CONTAINER’S 
TRANSPORT MODE FROM TRUCK 
TRANSPORT TO RAIL TRANSPORT, 
WHICH IS MUCH MORE BENEFICIAL 
FOR INLAND DESTINATIONS.”
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40-foot) will always show just one 
serial number. Declaration to port 
authorities, customs and track-and-
trace will remain the same.

The electronic screens improve 
the security of the container 
because, until now, criminals can 
replace serial number stickers 
on the container. With electronic 
screens, this is much more difficult 
because you have no access to the 
sealed chip inside.

Our discussions with Customs 
in Spain have highlighted that this 
level is much more secure than the 
current serial numbering system, 
because the plates cannot be 
handled and are protected.

What are the next plans for 
Connectainer?
JG: In the next one and a half years 
we plan to start selling licenses 
to any shipping line or container 
builder. There are players within the 
shipping industry who can exploit 
the full potential of the invention, and 
with whom we are obviously willing 
to discuss any kind of collaboration.

Even now we have a certified 
and functional product, there is 

still room to improve, so we aim to 
launch our third prototype cleaning 
up some challenges on the wiring 
of the containers: we want the 
electronics to be easy and safe to 
repair and become plug-and-play 
for any operator. With that, any 
operator can easily do maintenance 
and repair of our boxes.

Another challenge is the 
coupling process. Currently, the 
coupling process is already very 
quick: with our current coupling 
process it takes around two hours 
to pair two containers, and around 
30 minutes to decouple. However, 
we’re currently testing to make this 
even better. We aim to improve the 
joining process between the two 
containers to around 45 minutes, 
which we are currently testing. 

We are considering testing in 
the future, the trinomial of modular 
container-screens-chips, opening a 
wide range of possibilities available 
for developing the container to 
become smarter: Blockchain, 
IoT, track-and-trace, new seal 
systems, and so on. There are many 
avenues we can go down with the 
Connectainer solution.

ABOUT THE AUTHOR:
Jesus Garcia is Co-CEO of Effective 
Seaborne Engineering Solutions 
(E.S.E.S.), and co-inventor of 
Connectainer. He has long and 
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INDUSTRY Q&A:  
CYBERSTAR

“MOST COMPANIES ARE DOING 
FANTASTICALLY IN TERMS OF CASH FLOW 

AND FINANCIAL GAIN, WHICH HAS GAINED 
THE ATTENTION OF CYBERCRIMINALS.”
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The number of cyber incidents on 
port and maritime infrastructure 
have skyrocketed in recent 
years with industry giants 
including the Port of Rotterdam 
and Maersk falling victim to 
attacks. In the context of ongoing 
Russia-Ukraine conflicts, and 
the severe strain ports and 
terminals are undergoing, a 
secure cyber-defence strategy is 
vital. Jack Donnelly, Editor, Port 
Technology International, spoke 
to Ronen Meroz (RM), CEO, and 
Maxim Shcherbina (MS), Senior 
Cybersecurity Expert at Cyberstar, 
to find out more.

What are the main drivers of 
cyber-attacks in ports currently?

RM: The first factor is that there is 
an overall trend of cyber-attacks in 
all sectors – this is part of a global 
trend, specifically.

But there are three unique 
drivers in our sector: 
•  One is that our sector is 

currently very successful. And 
the more gain, the more pain. 
Most companies are doing 
fantastically in terms of cash 
flow and financial gain, which 
has gained the attention of 
cybercriminals. 

•  Number two is that the sector 
has been stretched to the limit, 
and cybercriminals are aware of 
this. As the sector has no slack, 
companies will naturally tend to 
pay a ransom fee in order to get 
back to business as quickly as 
possible.

•  A third and final factor is that this 
sector is lagging significantly 
behind other sectors such 
as finance and healthcare, 

For a Secure World
Cyberstar

in regards to cybersecurity 
standards. On one hand, the 
sector is going through an 
information, digitization, and 
automation revolution. Maritime 
companies are pushing for more 
digital processes. But on the 
other hand, they are not adopting 
the necessary cybersecurity 
measures to address the 
potential exposure of digitization 
and the convergence between 
systems.

MS: The COVID-19 pandemic 
has shown us that ports are 
struggling to manage the stress 
they are under. With the sheer 
amount of goods flowing in and 
out of ports, it is a critical target 
for any cybercriminal that can 
be leveraged for any number of 
purposes. Ports and terminals are 
low hanging fruit for adversaries.

Of those threats that you just 
detailed, what is the greatest 
concern for ports?

RM: There is a lot of sensitivity 
around data and data leakage. 
Personally, this is less of a concern 
in our industry, compared to 
healthcare, for example – which is a 
B2C industry.

Ports are B2B, so whilst data 
protection is important, if you ask 
any terminal manager about their 
greatest concern, they will say 
operational downtime.

The fact that a critical system 
could be crippled, and terminal 
processes would grind to a halt - 
that would be the real killer.

Does this change based on 
geographical location?

RM: No, I believe that the top 
concern due to a cyber attack for 
any terminal management globally 
is the business disruption.

MS: To add to that, whilst there 
may not be a geographical 
difference, there is a geopolitical 
aspect to cyber risks. If a nation 

Ronen Meroz (RM), CEO, 
Cyberstar and Maxim 
Shcherbina (MS), Senior 
Cybersecurity Expert, Cyberstar
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has political tensions with another 
nation or group, that can change 
the cyber risk profile for ports or 
terminals in that country.

How would you assess 
cybersecurity progress in the 
port industry currently?

RM: From what we see at the 
moment, there are significant 
variations between terminals. Some 
terminal groups are quite advanced 
in their cybersecurity maturity, 
while others are not there at all. 

We are still meeting with terminal 
companies that do not have even 
one single dedicated cybersecurity 
team member. They still perceive 
cyber as an additional IT duty – and 
it goes without saying that they do 
not have a cybersecurity strategy. 
They could find themselves paying a 
very high price for this.

We also see that most terminals 
are investing in protection 
capabilities, but we see fewer 
operators investing in internal and 
external monitoring measures, and 
even fewer investing in what we 
call cyber-resilience or readiness, 
and having a solid plan for 
managing a cyber crisis.

What would a resilient cyber-
secure terminal look like?

RM: A cyber-resilient terminal 
would have mature capabilities 
in the three pillars mentioned: 
protection, monitoring, and 
readiness. The underlying 
assumption is that there is a 
culture of cybersecurity awareness 

throughout the entire terminal 
team, with the CEO and C-Level 
management leading by example 
and prioritizing cybersecurity.

MS: Without senior management, 
there is no strategic plan for cyber-
resilience due to the fact that these 
projects require the support of 
decision-makers. When building a 
cyber-resiliency plan, you need to 
understand how your business works 
and what processes are important – 
understanding who your clients are 
and who are your partners.

After mapping these factors, you 
will better understand what is vital 
to keep your business operational, 
and how to defend the terminal. 
Through understanding your 
business processes, you can add 
monitoring capabilities and take 
the next step to resilience. 

Could you walk us through 
Cyberstar’s solutions and how 
they can assist the industry?

RM: We work with customers to 
review their cyber-defence and 
readiness capabilities, and develop 
their cybersecurity programs to 
address the gaps discovered. 
We conduct vulnerability 
assessments, penetration testing, 
readiness exercises, and so on, 
for our customers to improve their 
protection, detection, monitoring, 
and mitigation capabilities.

On the strategic level, we 
perform training simulations and 
drills for information security 
teams and management teams 
in terminal companies and we 

work with the terminal on the 
implementation of our “after-
action” report, usually focusing on 
building crisis management and 
operational continuity capabilities 
for the terminal.

Oftentimes at the start of a project 
you will hear from clients, “I am 
a team member in the terminal 
operations management, not an IT 
person. If there is a cyberattack, it 
has nothing to do with me.” And we 
say - If there is a severe cyberattack, 
it has everything to do with you: 
you have vessels under operation; 
hundreds of trucks in a terminal; 
railway operations in mid-flow 
- what do you do? How do you 
manage that without systems? What 
do you tell your customer and how? 

We ask customers, “Do you have 
a plan if systems do not come back 
online for several days? Do you 
plan to shut down the terminal? 
If not, how do you plan to release 
cargo, or operate vessels? manage 
the gates? the yard equipment? 
communicate with stakeholders?

 How would the recovery process 
look like and what is the role of 
terminal operations? These are the 
types of dilemmas we go through for 
each C-Level manager in a terminal.”  

From there, we identify what 
customers do not know, and 
create contingencies, continuity 
plans, and playbooks to manage 
such threats. I believe that when 
we compare a terminal that has 
not previously implemented 
any playbooks concerning a 
cyberattack, versus one that has, 
that can be the difference between 
detrimental loss in the cases of a 

“IF YOU ASK ANY TERMINAL 
MANAGER ABOUT THEIR GREATEST 
CONCERN, THEY WILL SAY 
OPERATIONAL DOWNTIME.”
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cyber-crisis and a faster recovery.

In previous interviews we have 
done, our experts have lamented 
how there is a lack of a want – 
or the mechanisms available 
– to share information and 
experiences following cyber-
attacks. Would you concur? 

RM: Information sharing is 
improving – initiatives in the US 
like the Maritime Transportation 
System Information Sharing and 
Analysis Center (MTS-ISAC) show 
improvement – but more work 
needs to be done. 

Still, most companies, not only 
ports but ocean carriers and 
logistics firms, are very hesitant 
to provide information not only 
during the attack, but afterwards 
as well. Companies today still 
prefer to avoid providing technical 
information that might help another 
company protect themselves.

Is it all due to public image?

RM: Not entirely – if you are still 
undergoing the cyber-attack, 
companies believe that providing 
information can harm your 
processes or the negotiations 
you are leading with the 
cybercriminals. This is why most 
of the progress we have seen 
so far has been voluntary. If we 
want to see significant progress, 
it needs to come from regulation 
and enforcement. Without it , it is 
very difficult for me to foresee a 
significant change.

You spoke about bringing the 
message across to C-Level 
management – but is there 
much value in working with 
operational staff, further down 
from middle management level?

MS: When we perform cyber 
simulations, upper and mid-level 
management is involved and it ’s 
important for middle management 
to send the message through 
to the rest of the terminal. 
Participation from the entire staff 
is not necessary unless they 
have specific roles that pertain to 
processes that need to take place 
during a cyber-incident. Broadly, 
however, simulations must 
involve mid-level management: 
the people that manage yard 
operations, marine operations, 
and gate operational security, as 
well as the Legal department, 
Human Resources, Finance, Risk, 
and the Insurance departments. 
All of them are involved in the 
simulation, not just C-Level 
management.

What would success look like 
for Cyberstar by the end of next 
year?

RM: First, ports are only one 
segment, we are currently talking 
about cyber-defence: our biggest 
segment today is the whole logistics 
chain. The most commonly attacked 
in 2021 – and consequently the most 
frequent sufferers – were logistics 
companies. We aim to be the natural 
“go-to” company for cyber advisory 
and crisis management for the entire 
sector.

We would like to see a 
more geographically diverse 
customer portfolio of companies 
– particularly those which so 
far are less prone to focus on 
cybersecurity programmes in sub-
geographies of Asia, Africa, and the 
Mediterranean.

MS: We aim to take key part of 
creating a cyber-resilience culture 
in ports, terminals, logistics firms, 
and overall supply chains.

What is lacking is an overall 

cybersecurity approach – 
something which is critical 
in communication and good 
management: to be more resilient, 
open to cyber-defence, and 
equipped to manage cyberattacks. 
Our goal is to be pushing this ethos 
forward. 
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MAJOR CHANGES AND 
(SOMETIMES) MOVING 
GOALPOSTS: DESTIN8’S 
PROACTIVE APPROACH
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CHIEF is on its way out; the new 
Customs Declaration Service 
(CDS) is replacing it; planned 
post-Brexit checks on imports 
from the European Union have 
been postponed again by the UK 
Government; Border Control Post 
plans must be revised; the number 
of containers being offloaded from 
today’s mega container ships is 
now so high that a new set of 
alphanumerical numbers is required 
to account for them all in the port …

When a Port Community System 
(PCS) is described as responsive, 
adaptable, flexible and user-friendly, 
those of us within IPCSA would say 
– of course they are! COVID-19 has 
certainly tested the performance 
and functionality of all that we 
do, and it has driven even more 
advances in digitalisation, including 
in PCS functions and services.

Every country has its challenges 
but the UK’s decision to leave the 
EU Customs Union and Single 
Market threw up extra challenges 
for importers and exporters, and 
new systems being introduced 
around Customs administration and 
functions have added another layer 
of change to navigate. For Maritime 
Cargo Processing (MCP), whose 
Destin8 Port Community System 
is used in more than 100 ports and 
terminals around the UK, being able 
to switch tracks at short notice has 
been a necessity in recent years.

At the same time, MCP works 
regularly with HMRC (HM Revenue 
and Customs) and Government 
departments to provide advice, 
testing and feedback relating to 
new proposals and systems.

To set the scene, we are talking 
about a PCS with a long history. 
Maritime Cargo Processing was set 

up in 1985 to manage FCP80 (later 
FCPS), which was one of the world’s 
first Port Community Systems. 
FCPS was replaced with Destin8, 
a browser-based application, in 
2007. Among the host of additional 
services and functionalities added 
since then, ICS functionality was 
added in 2011, VGM facilitation 
(container weighing) was added 
in 2016 and GVMS (Goods Vehicle 
Movement Service), the UK 
Government IT platform for moving 
goods into or out of Northern Ireland 
and Great Britain, was integrated 
in 2021, along with EXS (exit 
summary declaration) facilitation via 
COPARN (Container announcement 
message).

“We work hard with all the 
Government agencies and trade 
to ensure that the functionality we 
put in place is fit for purpose,” said 
Steve Lamb, General Manager of 
MCP. “We have worked extremely 
closely with HMRC and the 
Government to make sure what 
they are proposing to put in 
place works well. If it doesn’t, we 
challenge it in a positive way with 
recommendations for how things 
could be changed.”

Integrating GVMS last year 
presented significant challenges 
to UK trade. MCP spent countless 
hours creating a solution which firstly 
integrated through transit movements 
and then secondly could integrate 
GVMS with Destin8 for units under 
Customs controls, Lamb added. 
“We delivered this to provide trade 
with the option of using GVMS pre-
lodgement model, through inventory-
linked temporary storage locations. 
In line with HMRC policy, we facilitate 
early vessel arrival and embarkation 
during the crossing.”

New Border Control Points 
(BCPs) for inspecting imports 
into the UK from the EU, required 
as a result of Brexit, have been 
approved. Due to space constraints, 
some of these BCPs have been 
built outside port limits. “There 
are places where inspection areas 
will be outside the confines of the 
port and therefore outside existing 
gated Temporary Storage Areas; we 
proposed a solution within Destin8 
which allows for these containers 
to be moved to the BCP and still 
be under the ‘temporary storage’ 
banner of Destin8 while awaiting 
clearance,” said Lamb. “If Border 

Richard Morton,  
Secretary General, International 
Port Community Systems 
Association (IPCSA)

“SOMETIMES AT FELIXSTOWE 
THERE WILL BE A 12,000 CONTAINER 
TURNAROUND ON ONE VESSEL. WE 
NEED MORE UCN NUMBERS AND WILL 
INTRODUCE THE ALPHANUMERICAL 
CHANGE AT THE END OF THIS YEAR.”
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Force wants to detain a container 
for inspection, that will have to stay 
within the port terminal – however, 
if a container requires inspection by 
other agencies, it can be moved off.”

There are some question 
marks over this aspect of 
inspections, however, following 
the Government’s recent 
announcement that import checks 
would be postponed again, at least 
until the end of 2023. At that point, 
a more digitalised approach to 
import checks could be adopted 
– something MCP is obviously well-
placed to support and advise on.

As we all know, port congestion 
and bottlenecks in the supply chain 
have been huge issues in the world 
of trade and logistics for the past 
two years. Much of this is down to 
the sheer weight of demand and 
consequent lack of space. What can 
a PCS do to help ease the problems? 

Lamb said: “We can’t change 
the situation when it comes to 
high volumes and lack of space; 
but we do provide efficiency and 
visibility, which is hugely valued by 
customers. For example, if a just-
in-time customer has an ongoing 
relationship with a particular port 
offering an ‘estimated time of 
discharge’, this can be reported/
tracked through Destin8, ensuring 
the units (if possible) are landed in 
an accessible area, thus reducing 
handling occurrences. Most units 
clear within minutes of a vessel’s 
arrival and we ensure all relevant 
stakeholders are notified.”

Digitalisation, in terms of systems, 
processes and how the day-to-
day work is done, is paramount 
to the future of the company, he 
emphasises. 

This has included producing 
a series of webinars and online 

training videos which customers 
can access via secure access code. 
“They can learn by themselves and 
then we provide any further training 
or support online as needed. One 
thing COVID-19 has proved is that 
we can provide training for people 
online. We are also approaching all 
customers to nominate a ‘Destin8 
super-user’ who we can train, in a 
‘train the trainer’ approach.” 

A major focus for MCP in recent 
years has been the ongoing 
replacement of CHIEF (Customs 
Handling of Import and Export of 
Freight) with the new Customs 
Declaration Service (CDS). Declar8, 
a CDS user interface, has been 
developed and is up and running 
for imports; exports will follow. 
CHIEF will be turned off for imports 
in September 2022, and for exports 
in March 2023. 

Meanwhile, MCP is working on 
an alphanumerical change for its 
unique container number (UCN) 
system, required because of the 
increasing size of vessels.

Lamb said: “Sometimes at 
Felixstowe there will be a 12,000 
container turnaround on one vessel. 
We need more UCN numbers and 
will introduce the alphanumerical 
change at the end of this year.”

MCP is also carrying out a 
feasibility study into moving Destin8 
into the cloud, which could make 
adding new functions easier while 
keeping the system running 24/7.

Lamb added the extent of 
functionality and ease of use 
remain two factors that set Destin8 
apart. “We listen to customer 
requests, we evaluate them in-
house, then we look at whether that 
change will benefit the wider trade; 
if a solution can be found, we will 
develop it and introduce it into the 
system. We don’t charge for such 
upgrades – these are all included in 
the subscription.”

MCP has quadrupled the Destin8 
customer base in the past four 
years, so that the system is now 
being used in more than 100 
ports in the UK. It also provides 
consultancy and training services 
to ports around the world. A cloud-
based model would allow for the 

“MCP IS A STRONG SUPPORTER 
OF THE NETWORK OF TRUSTED 
NETWORKS (NOTN), IPCSA’S UNIQUE, 
SECURE PORT-TO-PORT AND CROSS-
BORDER DATA EXCHANGE SOLUTION 
FOR SUPPLY CHAINS.”
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development of a ‘Destin8 Light’ 
for smaller ports around the world, 
said Lamb. “We are looking outside 
the UK and are open to invitations 
to look at Destin8 solutions. 
Our fundamental role is in trade 
facilitation, and we are keen to 
support others.”

MCP is a strong supporter of 
the Network of Trusted Networks 
(NoTN), IPCSA’s unique, secure 
port-to-port and cross-border 
data exchange solution for supply 
chains.

“We are looking forward to 
building even closer relationships 
with our IPCSA partners on the 
NoTN and see it as an important 
platform, especially as a UK-EU 
shortsea trade platform on which 
to build,” Lamb noted. “There is no 
need to reinvent the wheel – we 
can build on what we have got.” 

Whilst system functionality is 
paramount to MCP’s continued 
success, “people are at the centre 
of everything we do”, said Lamb. 
“Over the past four years, we have 
remodelled our management 
team, with the outcome being a 
cohesive unit, committed to taking 
the company forward for the next 
five to ten years, backed up with 
a strong succession plan in place. 
People can often lose sight of the 
‘people aspect’ when they talk 
about what the company is doing 
now – who are the people behind it, 

delivering it and taking it forward? 
That is something we never forget.”

That’s an issue that we at IPCSA 
are always keen to emphasise. 
Port Community Systems are 
built on IT – but to be successful, 
they depend on collaboration, 
cooperation, consultation and 
taking time to build (and retain) 
trust. In other words, it ’s all about 
the people.

ABOUT THE AUTHOR
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General of the International Port 
Community Systems Association 
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As an expert in trade facilitation 
and the exchange of electronic 
information, Richard is in demand 
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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.
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ELECTRIFICATION IS COMING 
TO PORTS. IS HYDROGEN 
RIGHT FOR YOUR CONTAINER 
HANDLING OPERATION? 

“THE DEVELOPMENT OF HYDROGEN 
INFRASTRUCTURE AND HYDROGEN FUEL CELL-

POWERED EQUIPMENT IS HAPPENING NOW.”
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Your port terminal operation is going 
electric. The main question is how. 

With supply chains accounting 
for more than 90 per cent of 
most organisations’ greenhouse 
gas (GHG) emissions, ports play 
an important role in meeting 
emissions reduction targets. But 
as terminals consider technologies 
like hydrogen fuel cells and lithium-
ion batteries to replace tried-and-
true internal combustion engines 
(ICE), how can they evaluate 
emerging electrification options? 

Ports are fast-paced 
environments that require enough 
power to support fleets of vehicles, 
cranes, container handlers and 
more as they carry heavy loads 
continuously with minimal 
downtime. So, when evaluating 
electrification options, factors like 
performance, cost and reliability 
are critically important. Unlike ICE 
power, which depends on well-
established fossil fuel supplies, 
local electrical infrastructure and 
hydrogen fuel supply require 
special attention to determine the 
best solution. 

WHAT ABOUT LITHIUM-ION 
BATTERIES?

Battery electric power has a 
long history powering smaller 
equipment like forklift trucks in 
warehouse and manufacturing 
environments. How does this 
approach stack up to the realities 
of powering large container 
handling equipment at ports?

Battery-powered electric 
vehicles rely heavily on the 
electrical grid. The same grid 
brings electricity to homes and 
businesses daily, with the average 

household using 28.9 Kilowatt-
hours (kWh) and the average 
business using 70kWh per day. 
Charging a single container 
handler with, for instance, a 
260kWh battery pack, uses 
significantly more. If a fleet has 
100 vehicles and they each get 
charged once a day, that’s over 
20,000 kWh – enough demand that 
could overload grid capacity. 

In addition, port terminals use 
almost every square inch of space 
to maximise storage capacity, 
accommodate cranes and provide 
pathways for container handling 
equipment. But battery charging 
stations can be bulky and finding 
the right place for them in terminal 
layout is key – especially for larger 
fleets that require more space, 
power and a consistent charging 

Jan-Willem van den Brand,  
Director Global Market 
Development Big Trucks, Hyster 
Company

RIGHT 
Hyster empty 
container handler 
powered by hydrogen 
fuel cells picks and 
places shipping 
containers.

“PORTS ARE FAST-PACED 
ENVIRONMENTS THAT REQUIRE 
ENOUGH POWER TO SUPPORT FLEETS 
OF VEHICLES, CRANES, CONTAINER 
HANDLERS AND MORE AS THEY CARRY 
HEAVY LOADS CONTINUOUSLY WITH 
MINIMAL DOWNTIME.”
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schedule. An opportunity charging 
strategy requires strategically 
locating several charging stations 
all around the port to allow for easy 
charging on breaks. But even with 
the right charging infrastructure, 
operators can still forget to charge 
equipment when they take a break. 

It can take anywhere from one 
and a half to five hours to fully 
recharge a battery for a large 
container handler, depending on 
the charging setup. Not only that, 
a fully charged battery typically 
only lasts four to eight hours. The 
need to frequently recharge and 
the hours required to fully recharge 
requires equipment to spend 
significant time out of service. For 
operations used to ICE power with 
run times that last the equivalent of 
several eight-hour shifts, a switch 
to battery electric power could 
require purchasing more units to 
have the same level of equipment 
availability to meet demand. 

HYDROGEN FUEL CELLS FOR HEAVY-
DUTY FLEETS

Compared to lithium-ion battery 
power, hydrogen fuel cells possess 
key differences, along with an 
important similarity. Fuel cells do 
not need to be recharged. Instead, 
operators refuel a tank of hydrogen, 
more similar to the process and 
time spent refueling an ICE than 
lengthy battery charging. But while 
diesel-powered vehicles produce 
GHG emissions during operation, 
equipment powered by hydrogen 
fuel cells only emits water and heat. 

The space requirements for 
hydrogen refueling stations are 
in part determined by the time 
necessary to refuel and the 
associated run time. For large 
equipment with big tanks, it takes 
up to 15 minutes to fill an empty 
tank – enough for 8 to 10 hours of 
continuous run time. This means 
that hydrogen-powered units do 

not need to refuel as frequently as 
their battery electric counterparts 
need to recharge, nor do they 
spend nearly as much time parked 
at refueling stations. In general, 
powering equipment with hydrogen 
requires less infrastructure and 
space than relying solely on battery 
power in many applications.

HOW DO HYDROGEN FUEL CELLS 
ACTUALLY WORK?

Hydrogen fuel cells work in tandem 
with an onboard lithium-ion 
battery. The fuel cell can power 
equipment directly or charge the 
onboard lithium-ion battery, which 
can also power equipment and 
capture regenerative energy from 
braking and load lowering. 

In practice, the goal is to draw 
power from the path of least 
resistance, prioritise efficiency, 
avoid drivetrain loss and extend 
the life of the fuel cells. The battery 

ABOVE 
Empty container 
handlers powered by 
hydrogen fuel cells 
can offer 8-10 hours of 
continuous run time.
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provides resistance, so the system 
favours drawing power exclusively 
from the fuel cell. But other factors 
are at play. To maximise the useful 
life of the fuel cell, it should run 
continuously, rather than cycling 
on and off intermittently. For 
example, take a setup with two 45 
Kilowatt (kW) onboard fuel cells. 
Avoiding the burden of maximum 
output means drawing 35kW 
from each for 70kW total. If the 
vehicle requires more than 70kw 
at a given time, the battery power 
activates, too. Or, if less than 30 kw 
is required, the battery provides 
power, but the fuel cell stays on 
to avoid cycling intermittently – 
instead, it charges the lithium-ion 
battery.

SOURCING HYDROGEN FUEL

Hydrogen fuel can be generated 
on-site or delivered to storage and 
fueling stations. The amount of 
hydrogen an operation uses is a 
critical factor to determine what 
method of hydrogen sourcing 
makes sense. For a single truck, 
using a bundle of hydrogen 
tanks is sufficient, but when 
consumption hits 200 kilograms 
per day, delivery with a tube trailer 
is appropriate. When consumption 
passes 800 kilograms per day, 
on-site generation starts to make 
more sense. Location can also 
dictate the economics of trucking 
in hydrogen, as on-site generation 
becomes increasingly attractive 
with greater delivery distance.

Finally, note that neither 
hydrogen nor electricity are 
primary fuels, so understanding 
the complete carbon impact 

requires looking at the feedstocks 
from which it is produced. Two 
examples of hydrogen production 
processes are thermochemical and 
electrochemical. Thermochemical 
processes use natural gas, coal 
or biomass to extract hydrogen 
molecules. Electrochemical 
processes use electricity to split 
water into hydrogen and oxygen. 
There are even some electrolytic 
systems in development that 
use renewable energy. Currently, 
fossil fuels account for 96 per 
cent of hydrogen production, 
with the remaining 4 per cent 
produced through a wide variety of 
alternative sources. 

THE FULL POTENTIAL OF HYDROGEN 
AT PORTS

The application of hydrogen in port 
setting can go beyond upgrading 
fleets of reach stackers and 
container handlers. Hydrogen fuel 
cells can also power the terminal 
tractors ports use to transport 
shipping containers inside the yard. 

Hamburger Hafen und Logistik 
AG (HHLA) recently agreed to be a 
real-world test center for an empty 
container handler and terminal 
tractor powered by hydrogen 
fuel cells. The equipment will be 
deployed at HHLA Container 
Terminal Tollerort (CTT) in Hamburg 
in late 2022 and early 2023. Future 
plans include equipping CTT with 
hydrogen refueling infrastructure and 
connecting it to the future Hamburg 
hydrogen grid. Fuel cell-powered 
equipment is a key component of the 
Clean Port and Logistics program, 
a joint initiative of HHLA and other 
European companies, and HHLA’s 

H2LOAD project that aims to achieve 
climate neutrality across the HHLA 
group by 2040. 

LOOKING TO THE FUTURE

The development of hydrogen 
infrastructure and hydrogen 
fuel cell-powered equipment is 
happening now. Not only are 
real-world deployments of port 
equipment powered by hydrogen 
fuel cells planned for the near 
future, major companies are joining 
forces to build a regional hydrogen 
network to produce and distribute 
hydrogen fuel at scale. 

As ports consider how best to 
electrify, consult with an expert to 
understand whether hydrogen is 
the right long-term fit. 

ABOUT THE AUTHOR:  
Jan-Willem is responsible for 
leading global product strategy 
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“THE AMOUNT OF HYDROGEN AN OPERATION 
USES IS A CRITICAL FACTOR TO DETERMINE WHAT 
METHOD OF HYDROGEN SOURCING MAKES SENSE.”
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THE GREAT  
INNOVATION DEBATE: 
STARTUPS VS. IN-HOUSE 
DEVELOPMENT VS. 
ESTABLISHED VENDORS
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Innovation – what is it, and how 
does one achieve it? These 
questions came up at this year’s 
Container Terminal Automation 
Conference in London in March 
2022, during multiple sessions. 
While we doubt we’ll come to a 
common understanding of exactly 
what it is, we will all likely agree 
that it is required to propel our 
industry forward. As an established 
vendor within the maritime industry, 
we’ve been exposed to a great 
deal of ‘models’ that aim to foster 
innovation. In this paper, we’ll look 
at the pros and cons of innovating 
via startups, in-house operations, or 
outsourcing to established vendors 
before concluding with a round-up 
and comparative analysis.

STARTUPS 

Pros
Beginning with pros, the obvious 
opportunity that looking to startups 
gives you is the vast number of 
companies you hypothetically could 
work with. Further still, in deciding 
which companies you are going to 
work with specifically, you expose 
your company to a wealth of new 
knowledge. Each company is eager 
to display its insights and innovative 
techniques. 

This is clearly the thinking 
behind the approach that the Port 
of Rotterdam has taken. The port 
seeks to open its net as wide as 
possible, taking in entries from all 
over the globe and whittling them 
down until they’re left with a final 
14. In this process, the port not only 
sources the finest the port sector 
has to offer but also learns a great 
deal about the market and cutting-
edge innovation.

Another major pro is the lack 
of risk a port takes on with a 
startup. While there can be losses 
if a startup fails to mature, the 
fundamental functioning of a 
port or terminal remains largely 
unaffected, or at least not as 
affected as it would be if innovation 
was primarily sourced in-house or 
outsourced. As Kris Kosmala points 
out in Ports and Tech Startups: A 
New Model of Venture Capitalist, if 
ports utilise startup innovation via 
a long-term strategy involving local 
academia and envision their port as 
a test-bed, they can secure gains 
across the board, further allowing 
a startup to drill down into port-/
terminal-specific issues. 

Cons
Again, as evidenced by the 
Rotterdam example, one major plus 
is also a downside: while you may 
want to look into innovation via 
startups, so does everyone else. As 
a result, the startup market makes 
for a hyper-competitive landscape. 

It should be considered that 
while startups bring the freedom 

of “thinking outside the box,” 
their typical lack of industry 
experience and knowledge that 
drives their freedom of thinking 
is also a significant disadvantage. 
This double-edged sword allows 
for creativity, but it comes at 
the cost of time and money to 
check compliance to industry 
requirements and/or educate the 
startup on processes and industry 
know-how. 

Furthermore, even if you were 
to be successful and find the 
ideal startup, there are notorious 
issues surrounding the ownership 
of patents, intellectual property 
rights, and programs. Because of 
this, difficulties can occur once a 
potential project is up and running, 
and on the other hand, it takes time 
to agree on the details before the 
project can begin. 

One must also consider that 
startups are dynamic for a reason – 
they exist on the edge of make-
or-break. Figures show that only 
around 25 per cent of startups last 
for the long haul, which means 
there is a great deal of risk one is 

Dr Eva Savelsberg, Senior Vice President, INFORM’s Terminal & 
Distribution Logistics Division, Alex Van Winckel, Director Strategic 
Partnerships and Sales, INFORM's Terminal & Distribution Logistics 
Division, and Matthew Wittemeier, Director Marketing and Sales, 
INFORM’s Terminal & Distribution Logistics Division.

“WHILE STARTUPS BRING THE 
FREEDOM OF “THINKING OUTSIDE 
THE BOX,” THEIR TYPICAL LACK 
OF INDUSTRY EXPERIENCE AND 
KNOWLEDGE THAT DRIVES THEIR 
FREEDOM OF THINKING IS ALSO A 
SIGNIFICANT DISADVANTAGE.”
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taking on. So, should you invest, 
you must have strong faith in the 
startup you’re investing in. 

Finally, it should be noted that 
startup investments aren’t tradable, 
unlike publicly traded stocks. 
Henceforth, you cannot effectively 
sell your stake until the startup goes 
public or is bought out, which could 
potentially be a long while. 

IN-HOUSE INNOVATION

Pros
Perhaps the most obvious benefit 
of in-house innovation is that a 
terminal can focus on exactly the 
specific problem it is finding in 
the very specific conditions of its 
unique terminal. 

A natural add-on to this approach 
is that in-house innovators become 
deeply intertwined with company 
culture and strategy, meaning 
you can facilitate agile working 
methods due to a high level of 
interaction from key departments 
with the benefit of troubleshooting 
problems in real-time. A final point 
in this regard is that by working in-
house, those involved feel a deeper 
connection to the project, thus 
building a mutual investment in the 
outcome of the innovation efforts. 

Cons
A natural follow-on from the 
benefits of a startup approach is 
apparent where negatives arise in 
the cons of in-house innovation. 
For instance, where startups allow 
you to invest in potential with a 
view to growth, innovating in-house 
is much more expensive from the 
outset. When working in-house, 
one must consider the range of 
costs involved – software, new staff, 
hardware, new working locations, 

rent, training days, and so on. 
Further still, with talent highly 

sought after and at a premium, a 
common issue many find is that 
software developers are prone to 
change roles often. So, suppose 
you have a team of developers, and 
some key members leave. In that 
case, they take the knowledge of 
how they constructed a system’s 
architecture with them. This means 
it’s hard for a new developer – 
talented or not – to continue with 
progress efficiently. According to 
a report prepared by Glassdoor, 
it takes about 30 days to hire a 
programmer, and this number will 
likely grow in the coming years.

Finally, our experience with 
in-house development is that it 
becomes extremely expensive 
very quickly. There also seems 
to be an ‘Alice in Wonderland’ 
thinking approach to investment in 
in-house projects, which seems to 
contradict the risk-value paradigm. 
The further you travel down the 
investment ‘rabbit hole’, the more 
committed you are to doing 
whatever it takes to see a project 
through. It is not uncommon for in-
house projects to run significantly 
over budget and over time. When 
you consider that this approach 
is typically not scalable outside 
of your organisation, it does 
beg the question of whether the 
investment will actually deliver a 
strong ROI. 

OUTSOURCING

Pros
Unlike in-house development and 
investing in the future potential 
of a startup, the main benefit 
of outsourcing is that you have 
products, expertise, and teams 

ready to go. Terminals can thereby 
look to organisations with long-
standing ties in the maritime and 
technology sector, ensuring those 
they work with are extensively 
trained and knowledgeable with 
regard to the needs of a modern 
terminal. Naturally, this should, 
in theory, mean any bugs and 
integration issues have been ironed 
out beforehand.

Further, established companies 
bring a track record of delivering 
solutions that generate value 
for their customers from go-live. 
External vendors have immense 
pressure to realise value quickly 
– it is literally backed into their 
business models. Without proving 
value, they will quickly cease to 
exist within the market. 

Organisations with experience 
within the container terminal 
industry also bring knowledge 
that counterparts just entering the 
industry do not have. It cannot be 
understated how crucial experience 
is in getting technology projects off 
the ground in the maritime sector. 
Given the commercial nature of a 
vendor’s organisation, they tend 
to attract and retain experienced 
talent better than startups or in-
house teams can.

Cons
While outsourcing saves time and 
minimises risk, you have to pay for 
that benefit. Traditional business 
models for acquiring software place 
the vast majority of the project 
risk on the vendor. Subsequently, 
vendors increase rates to cover 
the increased risk profile. Newer 
business models, such as agile 
projects with a greater deal of 
shared risk, help to reduce costs. 

Further still, even when 
implemented, you do not have 
the advantage that you do with 
an in-house team or even a 
startup, in that the company you’re 
outsourcing to holds the master 
key with regard to the functioning 
of systems. On top of the above, 
outsourcing means you may well 
have to wait for support and insight, 
all while your operation needs 
continue on in real-time. 

“PERHAPS THE MOST OBVIOUS BENEFIT 
OF IN-HOUSE INNOVATION IS THAT A 
TERMINAL CAN FOCUS ON EXACTLY THE 
SPECIFIC PROBLEM IT IS FINDING.”
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COMPARATIVE ANALYSIS

Each approach to innovation has 
its upsides and downsides, and 
the upsides to one approach imply 
downsides to another method. 
For instance, whereas startups 
offer you plenty of potential, they 
offer no guarantee of success like 
outsourcing may. However, while 
outsourcing does mean you’ll be 
working with established systems 
and technicians, you run the risk of 
reduced autonomy within a project. 

Given the above, the approach 
to innovation is highly dependent 
on what a terminal needs and the 
capacity it already has. To clarify 
this further, ex-Head of Supply 
Chain & Transport Industry at the 
World Economic Forum, Wolfgang 
Lehmacher, offers some insight. 
He states that innovation at a 
small scale is probably best and 
most efficiently achieved with a 
terminal’s own teams. In some 
cases, for small-scale projects, 
it’s worth considering a limited 
investment in smaller startups. 
However, significant leaps require 
large solutions – either off-the-shelf 
products offered by vendors or 
tailored solutions built by internal 
teams that usually work with 
external developers.

With regard to the risk of 
failure, it is similar in all three 
cases, according to Lehmacher. 
He stated that an internal team 
could miss time and money 
budgets or fail completely, while 
off-the-shelf packages might not 
fit. Startup solutions might not 

meet expectations, and teams of 
‘geniuses’ could potentially leave.

Lehmacher believes that buying 
advanced technology and partnering 
with technology companies and 
startups does not work without 
digital talent within the terminal. 
Hence, terminals need to select 
the most appropriate partners and 
solutions while experts ensure proper 
implementation and integration. 
Maintenance and continuous 
development of the systems and 
tools are also mandatory in today’s 
fast-paced world.

WRAP UP

The above unbiased analysis of the 
three prominent models is intended 
as an educational piece. We’ve left 
our own bias to the side to allow 
for a healthy discussion of the three 
models based on facts and expert 
insights. There is one additional 
point to be raised to allow for a 
healthy debate on this topic – as an 
industry, we need to be willing to 
rethink the business, contract, and 
partnership models by which we 
engage with external vendors. All 
too often, we enter a project sale 
with a ‘forward-thinking’ company 
only to establish a traditional 
vendor supplying software contract 
arrangement which in turn stifles 
innovation within the project and, 
subsequently, the industry.

A reminder of this is the saying: 
“If you’ve seen one port, you’ve seen 
one port.” The business/contract 
model for one terminal isn’t going 
to be the best fit for the next. 
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