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The global supply chain depends on multiple parties, from 
the shipping lines which transport our goods, to the logistics 
service providers who oversee said cargo’s movement. At 
the heart of this vast system are the ports and terminals that 
handle containers and work alongside distributors to make 
sure – for instance – your Amaz on Prime order is delivered 
on time. 

As part of a much larger chain, it is crucial that ports 
and terminals look beyond the gate to consider the 
entire collaborative process which results in efficient 
transportation. It is for this reason that Port Technology, 
with the Smart Digital Ports of the Future conference on 
the horiz on, is releasing an edition focused on ‘ Supply C hain 
C ollaboration’.

In order to properly assess how ports fit into this system, 
and what they can do to drive its efficiency, the editorial 
team at PTI has enlisted a diverse group of authors to look 
at this challenge from a number of different angles. From 
leading academic and MIT professor Y ossi Sheffi, director 
of the institution’s leading centre for transportation and 
logistics, to maritime expert and consultant Lars J ensen, 

Edition 85  delivers a series of clear and fascinating insights. 
Also included are digital solution providers C yberLogitec 

and N avis, who reveal how the platform-led direction in 
which the sector is moving could affect the global supply 
chain. We are also pleased to publish a paper from the 
International Port C ommunity Systems Association (IPC SA) , 
which has emphasiz ed the importance of standards as a way 
of facilitating collaboration. 

With so many key stakeholders involved in the process of 
moving cargo around the world, engendering cooperation 
and finding ways to communicate more effectively will 
be crucial for the growth and continued prosperity of the 
industry. Taking this objective into account, the content of 
Edition 85  looks at ways of achieving this common goal.

We hope you enjoy this edition. 

Max Schwerdtfeger &  Liam Donovan
Editors
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As the world economy started gathering 
momentum in 2017 and 2018, the volume 
of sea-borne trade began trending upward, 
albeit from a low, following the anemic 
recovery of the previous decade. While 
prospects for the industry are positive in the 
next few years, trade protectionism and the 
possibility of trade wars are still concerning. 

In fact, while trade was growing at 
more than twice the world’s GDP between 
1990 and 2008, a decade later it has been 
growing either in tandem with GDP or just 
above GDP growth. This trend is expected 
to continue. At the same time, customers 
demand better levels of service, increasing 
the pressure on thin-margin shipping lines.

THE CHALLENGE
As growth slowed over the lean years 
following the financial crisis, carriers invested 
in mega vessels, leading to falling utilization 
rates, increased competition, and lower 
returns. Liners bulked themselves through 
mergers, acquisitions and alliances. Yet, 
despite offering low rates, customers remain 
unsatisfied with the industry’s offerings, 

thereby opening the door to third parties. 
Several players in the maritime information 

eco-system have an opportunity to offer 
shipping customers what they need –  door-
to-door services with real-time information 
flow – and monetize the offering. The 
first ones out of the gate are third parties, 
including both traditional forwarders 
and a new crop of digital intermediaries.  
Historically, traditional forwarders have 
fulfilled this role, but rarely to the extent that 
customers desired. 

The door has been opened then for a new 
breed of technology-infused intermediaries 
such as Flexport and XVELA. That being 
said, neither traditional third parties nor 
information platforms can take operational 
decisions and are at the mercy of the asset 
owners. The main asset-owning players are 
the shipping liners and the port terminal 
operators, and each one of these players 
optimizes its own operations. However, 
no entity optimizes to create a seamless, 
efficient door-to-door operation, which 
is what the customers want and what the 
intermediaries offer.

The challenge here is the development 
of an efficient digital system for managing 
vessel movements, coordinated with 
terminal operations and land-side 
movements. Shipping lines that have 
invested in terminals are in a position to 
reap customer service and productivity 
benefits. Closer integration between links 
in the maritime supply chain can deliver 
efficiencies in the usage of assets across 
the network, as the allocation of containers 
to terminals can become more responsive 
to the real time capacities of the terminals. 

As carriers bulk up and cooperate with 
alliance partners and terminal owners, they 
have an opportunity to start controlling 
their own destiny by engaging directly 
with more customers and owning their 
customers’ data. 

HISTORICAL PERSPECTIVE – TERMINAL 
OWNERSHIP
In the last part of the 20th century, 
both the industry and public authorities 
preferred independent container terminal 
operators. In other words, terminal 

MARITIME SUPPLY CHAIN 
CHALLENGES
Yossi Sheffi, Elisha Gray II Professor of Engineering, MIT;
Director, MIT Center for Transportation and Logistics
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operators not affiliated with a shipping 
line. There was a belief that affiliated 
operators would abuse their position with 
services that favour affiliated shipping 
lines.

Originally, shipping lines invested in 
terminals because they needed to secure 
berthing on arrival.  They typically added 
a vessel to a string so as to provide better 
frequency and better service to their 
customers on that string. However, if an 
expensive vessel ends up waiting for days 
to berth, either at an intermediate port or 
at the final destination, customer service 
does not improve and the investment in 
the additional vessel does not bring the 
expected returns. Later on, shipping lines 
realized that in addition to securing a 
berth, the business of container terminals 
is profitable in its own right. Furthermore, 
it is less volatile than the liner business 
and despite lower profitability, is more 
predictable and provides steady returns in 
the long term.

Following the 2008/2009 financial 
crisis, the public perception changed 
and authorities accepted the concept of 
terminals owned by shipping lines. The 
change was, in part, the result of recognizing 
that the terminal business offered stability 
to the ports. Furthermore, once the lines 
saw the terminals as a profitable business 
in its own right, serving competing lines 
stopped being an issue. Today, the largest 
shipping lines have ownership in terminals 
worldwide, and these facilities continue to 
service competing shipping lines.

MEETING THE CHALLENGE
Terminal development requires an appetite 
for long-term investment which today 
is taken on either by the shipping lines 
or governments – mainly in the form of 
sovereign wealth funds. Shipping lines that 
have made the hard investment in terminals 
(and some have invested in rail and logistics 
capabilities as well) have not yet made 
the effort to integrate the management 
of these elements into a seamless flow of 
cargo and information for the benefit of 
their customers. 

This, however, may be the next frontier 
in efficiency and a source of competitive 
advantage for those industry players which 
crack this nut. Such cross-asset ownership 
offers the opportunity to give shippers 
what they want: door-to-door reliable 
service, at a competitive price, owing to 
the value chain optimization across water 
and land assets. The danger of failing to 
offer such a service is not only that the 
field will be ceded to third parties, but that 
large shippers, such as Amazon, will step 
into the breach. The giant e-commerce 
company is already in the process of 
building its own transportation system. 

INTEGRATING AUTOMATION
Another element of the challenge is the 
move towards automation. With the 
development of automated warehouses, 
autonomous cars, and automated terminal 
operations, customer requirement for low 
cost and reliability will only increase – even 
for the maritime sector. Furthermore, 
these developments are already ushering 
in an era of advanced sensors and artificial 
intelligence software, increasing the 
pressure on the industry to automate.

Local automation already exists in 
pockets of the industry, but the integration 
of autonomous operations across the 
sector first requires an overall platform of 
operational excellence. The big mistake is to 
automate sub-par processes, which may be 
part of the reason why automation has not 
delivered the expected returns to date (the 
other reason is that, as mentioned above, it 
was implemented in pockets and not across 
the value chain). Operational excellence 
involves instilling discipline around core 
transactions and back office processes, as 
well as transforming business silos into a 
single digitized process platform to act as 
the operational backbone.

More significantly, Automation will 
require integration of the different system 
components in a terminal, and will also 
introduce a new “middleware” layer, which 
effectively will replace the traditional 
function of the dispatch and planning control 
room of today.  The question is who will build 
it and, more importantly, who will assume 
the liability for the proper integration?

Naturally, the integration challenge is 
not just the initial building of the system, 
but its performance as demands increase, 
terminals get congested, and customers do 
not get the service they paid for. This can 
be achieved with a proper incentive system. 
For example, the lines may guarantee a 
minimum level of demand (and therefore 
a guaranteed compensation) for the 
integrator and pay it based on a service 
level agreement rooted in agreed-upon 
KPIs. This approach effectively makes the 
integrator/vendor a partner that takes on 
the risk of operations.

CONCLUSIONS  
While the volume of trade is not expected 
to grow much faster than GDP over the 
next decade, most projections agree that 
traffic will exceed the forecasted growth in 
infrastructure. The result will be bottlenecks 
and frustrated shippers who are already 
demanding more than the industry 
delivers. The challenge is to develop what 
the customers are clamoring for – end-to-
end, reliable and consistent shipping at a 
reasonably low cost. 

While some shippers are still looking to 
the lowest price per box, most recognize 

that randomness and inefficiency cost them 
money. Inconsistent shipping times mean 
higher inventory carrying costs, more out-of-
stock situations, stranded production lines, 
and obsolete inventory. As a result, the system 
– i.e. land transportation, terminal operations 
and maritime shipping – has to be integrated 
(and then automated) to deliver consistent 
travel time with real-time information flows.
Although third parties or large shippers 
can perform some of this function, the 
shipping lines should also take on the 
challenge, especially as they may be 
the biggest beneficiaries of owning and 
operating a door-to-door system. This is 
even more important for shipping lines 
who own or operate terminal and land-side 
transportation. The benefits include better 
customer service, bypassing the third 
parties, owning the customer data, and 
more efficient operations.

ABOUT THE AUTHOR
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A modern supply chain is dependent on 
the work of a large number of diverse 
stakeholders, each of which are specialists 
in their own fields and, at least ideally, 
constantly looking to improve and optimize 
their part of the supply chain. It will be 
difficult to find any one of these specialists 
who deliberately try to slow down or 
impede the supply chain – rather the norm 
is that each, within their own confines, 
have shown improvements over the years.

That being said, anyone involved in the 
supply chain will have heard the mantra 
if only we had more collaboration across 

the supply chain”, with the underlying 
implication clearly being that optimization 
is very much impeded by the lack of such 
collaboration. From a simplistic point of 
view, this should be an easy problem to 
solve. The different stakeholders talk to 
each other, share the relevant data and 
everything will become much better. ut 
why, then, is this not happening?

COLLABORATION CURRENTLY
First of all, let’s be clear that collaboration 
is indeed taking place – otherwise the 
container travelling from K athmandu, 
Nepal to illings, Montana carrying salted 
yak meat would never be able to complete 
its journey. During that journey, dozens 
of entities have collaborated  a Nepalese 
trucking company, German forwarder, 
Indian port authority, Singaporean terminal 
operator, Thai feeder carrier, Emirati 
terminal operator, French deep-sea carrier, 
Danish Terminal Operator, U S railway, 
US customs authorities,  and US health 
inspectors – not to mention the Nepalese 
exporter, U S importer and their Hong K ong 
and Swiss bank connections.

This is only the simplified view of what 
is going on – an even closer look would 
reveal many more parties involved. 
From that perspective, the level of 
collaboration taking place in the supply 
chain is already staggering. Herein lies the 

fundamental challenge – how to further 
improve on the collaboration between all 
these entities?

FURTHERING COOPERATION
First of all, it is important to note that these 
entities do not have the same objective. 
Many – but not all – would agree in 
principle that the ultimate goal is indeed 
to move the cargo from K athmandu to 

illings as efficiently as possible. However, 
looking at their own daily operations, the 
objective quickly becomes one of ensuring 
their own operation runs as efficiently as 
possible. Unfortunately, the optimization 
of one specific step in the chain does not 
necessarily lead to an overall improvement. 

For example, it might be more efficient 
for the receiving port to put heavy 
penalties on late pick-up of containers to 
improve the flow through the terminal 
and free up space to avoid congestion 
issues. However, this might lead to an 

WHY IS IT  
SO HARD TO  
COLLABORATE?
Lars Jensen, CEO, SeaIntelligence, Copenhagen, Denmark

READ JENSEN'S LINER SHIPPING 
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effect whereby the need for trucks and 
chassis get concentrated on a few single 
days rather than spread out over the week, 
creating inefficiencies which are potentially 
more costly than the improvement seen in 
the terminal.

This also serves to illustrate that the 
supply chain faces two fundamentally 
different elements of collaboration. The 
first concerns the sharing of timely data, 
and will be dealt with later in this paper. 
The second is related to the hypothetical 
scenario above and is related to 
collaboration around how value generation 
and negative externalities are distributed 
within the supply chain. 

SUPPLY CHAIN OBSTACLES
In the aforementioned example, the 
carrier might have pushed for lower rates – 
something the terminal then accomplished 
through increased productivity. If the 
importer is responsible for inland freight, 
he or she will be the one directly faced 
with the higher costs from the trucking 
company. In this case, it will be exceedingly 
difficult to match the gains generated by 
the terminal, which are passed onto the 
carrier, with the added costs the importer 
pays to the trucking company. Further 
compounding the problem is that the gains 
seen between the terminal and carrier are 
not related to that one specific shipment 
but is rather an overall average effect 
impacting all cargo – import, export as well 
as full and empty containers. This is even a 
very simple example. 

The other type of collaboration – and 
the one implicitly referred to in many 
digitalization projects – is the timely 
sharing of information. This is a type of 
collaboration which would appear to be the 
simplest one to accomplish. In a digital age, 
how hard can it be to let the computers 
exchange the relevant information?

A key problem here is the lack of 
standards. The different stakeholders have 
all developed their own digital systems 
and methodologies over the past decades, 
and these have been designed for their 
own specific uses. Some have indeed 
been developed in line with specific data 
standards, but it should be kept in mind 
that industries throughout the supply 
chain are different.  The banks involved, for 
example, have their own set of standards. 
The government organizations, like 
customs and health inspectors, also have 
different standards. 

Within the container shipping industry 
itself, the lack of standards is a problem. 
For instance, carriers do not always use 
the same codes for something as simple as 
a port or a specific commodity, and when 
a freight forwarder needs to deal with 
multiple carriers, ports and commodities, 

this becomes a problem. ut, by the same 
token, when a carrier needs to deal with 
hundreds of forwarders, they are often 
faced with dozens of different standards 
depending on how the forwarder 
has chosen to establish its own data 
structures. 

FACING THE CHALLENGE
To link all of this back to the starting 
point of the article  why is it so hard to 
collaborate? It is difficult because the 
industry has neglected to develop and 
implement robust data standards over the 
past couple of decades - and because the 
different supply chain stakeholders have 
diverging economic interests. What is the 
solution then, or at least a path forward?

In terms of standards, this has recently 
been brought to the forefront with nine 
of the largest container lines having 
established the Digital C ontainer Shipping 
Association, with the sole purpose of 
agreeing on – and implementing – common 
standards. The easy part of that task will be 
for the nine to agree on the standards, but 
the challenge will be to implement them in 
their own systems, and, looking past this, 
the hardest task of all  ge ng a majority of 
the other supply chain stakeholders to also 
adopt them. 

In terms of collaboration in relation 
to shifting value within the supply 
chain, this is more of a competitive 
issue than a collaboration issue.  On the 
one hand, it indicates that supply chain 
stakeholders who own or control a large 
part of the different links in the chain 
will be better positioned to perform such 
holistic optimization – provided they can 
collaborate within their own company. 

Alternatively, it could also signal even more 
of a specialization if the individual parties 
become more transparent in their cost and 
pricing structures.
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INTRODUCTION
Which aspects of Artificial Intelligence 
(AI) will be most relevant to terminals in 
the next couple of years  natural language 
processing, image recognition, virtual 
reality, games, robots? 

We believe that many AI-based benefits 
for container terminal operations come 
down to software making automated 
decisions, or software presenting users 
with recommendations on what decisions 
to make. We can break this topic further 
down into three components. First, there 
is the need for a proper foundation of data 

THE ART OF APPLYING 
ARTIFICIAL INTELLIGENCE 
AND MACHINE LEARNING 
TO CONTAINER TERMINAL 
OPERATIONS 
FOCUSING ON AUTOMATING DECISION-MAKING 
Frederik Stork, PhD, Senior Director, Navis Optimization and Analytics Services

Figure 1: Garter’s view on AI techniques to make automated decisions. [1]
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that goes far beyond what we have today. 
Second, we need to be smart about the 
actual approach to making the decision in 
terms of quality and timeliness, and factoring 
in all the relevant data that humans take 
into consideration. And third, appropriate 
human/software interfaces are needed to 
present recommended decisions, confirm 
execution, capture priorities, and display 
the right information at the right time to the 
right user at a container terminal. 

In this article, we focus on the second 
topic  What operational decisions 
are made automatically at container 
terminals today -- and how that will 
change in the future.

ARTIFICIAL INTELLIGENCE BASED 
AUTOMATED DECISION MAKING
In terms of automating decisions, Gartner 
has published three AI approaches 
to address the problem  optimize, 
computational logic, and machine 
learning (see Figure ). The approaches of 
optimization and computational logic are 
great examples of how today’s terminal 
operating software is making decisions. 

Machine learning has received a lot of 
attention in recent years. While not new, the 
availability of data and advances in computing 
power make the technique very attractive. 
The most common applications for machine 
learning are image and video recognition, 
speech recognition, language translations, 
and personalization, used in applications 
such as chat bots, driverless cars, and the 
prioritization of web content. Also, decision-
making for loan approvals and predictive 
maintenance are named as successful 
applications of machine learning 2 . 

The machine learning principle of self-
learning based on previously recorded 
or generated data is intriguing, so should 
other decision making technologies be 
abandoned and be replaced by machine 
learning? According to Gartner , there 
is no one-size-fits-all approach. The 
technology should be chosen according to 
the nature of the decision to be made, and 
may include combinations of the different 
approaches for best results. 

DECISION-MAKING IN TERMINALS AND 
WHERE MACHINE LEARNING MAY BE A 
GOOD FIT
Figure 2 provides an overview of some key 
decisions that need to be made during 
vessel operations. Interestingly, many 
of the decisions that are made through 
interaction with the robots (e.g., ASCs or 
AG s) are already automated today, mostly 
with rule-based or optimization-based 
approaches. On the other hand, decisions 
in the interaction between software and 
humans have received far less attention 
and, therefore, are less automated. 

Should machine learning be used 
to support the automation of these 
decisions? Which types of decisions are 
closer to the applications of machine 
learning in other industries? Does it 
even matter HOW the software makes a 
decision, as long as it is good enough’, 
and is able to respond on time, based 
on all the operational exceptions and 
changes that will always occur during 
vessel operations?

 At Navis World in March 20 9, we 
held a session on using machine learning 
at container terminals, and industry 
professionals contributed with their 
opinion and ideas. Figure  shows the 
fields of application which were picked. We 
chose to group them into  categories

. ecommend actions for the control 
room

2. Predict cargo volume, mode, timing, 
and cost/revenue

. Dynamically set parameters that control 
the software

. Augment existing decision-making 
software with insights generated 
through data

EXAMPLES FOR APPLYING MACHINE 
LEARNING TO CONTAINER TERMINAL 
OPERATIONS
We now briefly describe three concrete 
examples of applying machine learning 
to container terminal operations that we 
have worked on at Navis. These are in a 
different stage of development and range 
from stowage planning to vessel planning 
and vessel operations. 

. Stowage Planning
In Navis’ vessel stowage solution 
StowMan, the module Stowage Assistant 
Manager semi-automatically creates 
plans for stowage coordinators, using a 
combined approach of machine learning 
and optimization. The optimization looks 
at many possible stowage solutions, 
assessing the quality of each while taking 
into account the impact of lashing forces. 
The exact lashing force calculation can take 
up to a minute and we have used machine 
learning to approximate this calculation. 
The approximation turns out to be highly 
accurate, as well as running about ,000 

WHAT IS MACHINE LEARNING? (FROM 
WIKIPEDIA)
Machine learning (ML) is the scientific 
study of algorithms and statistical models 
that computer systems use to effectively 
perform a specific task without using explicit 
instructions, relying on patterns and inference 
instead. It is seen as a subset of artificial 
intelligence. Machine learning algorithms 
build a mathematical model based on sample 
data, known as training data , in order to 
make predictions or decisions without being 
explicitly programmed to perform the task.

Figure 2: Software interacting with robots and humans, and example decisions the software makes. 

WHY DID “IT” DO THIS?
When Google’s Machine Learning based system AlphaGo played Go against the World 
Champion Lee Sedol, it – at times -- reportedly took quite unorthodox moves that humans 
found surprising and would not have taken. Still, some of these decisions were seen as 
key for AlphaGo to eventually win the competition. For container terminal operation, it 
is important to address this topic in the human / computer interaction, so that overriding 
automated decisions is not done too frequently as a result of humans not trusting the 
decisions of software. For example, we may be better off to have a waterside ASC crane wait 
a minute and do nothing rather than taking on a housekeeping move. In that minute, the 
decision-making software can gain more information about a load move that just became 
imminent. This phenomenon of doing nothing  is sometimes called deliberate idleness  
to gain information in situations of uncertainty, and is a good example of a counter-intuitive 
decision during terminal operations. 
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times faster than the full calculation. 
We use the machine learning-based 
approximation during the optimization 
phase, and then apply the full lashing force 
calculation only to the final solution. With 
this approach, we can calculate a stowage 
solution of much higher quality within 
the time acceptable by the user stowage 
coordinator. Details on this application of 
Machine Learning have been presented at 
the 20 8 Navis carrier and vessel solutions 
Conference .

2. Automatically Se ng the Target ate of 
a Work ueue 
In order to fit many different types of 
terminal operations, N  relies on a 
significant set of configuration parameters. 
Some terminal operations are rather static, 
while others should be modified on a regular 
basis to drive operational productivity or 
efficiency. Naturally, it can be inconvenient 
and time consuming to consistently, 
continuously, and accurately update such 
parameters, requiring highly skilled people 
to perform the changes. According to one 

global terminal operator, You have to be 
superhuman to be good at this.  

As an example, we studied a concrete 
problem of estimating the temporal 
duration of work queues. Container 
operations planned using Navis’ N  TOS 
are organized into work queues which 
group multiple container moves, and we 
compared the planned vs. actual work 
queue duration as a metric. An accurate 
estimate for work queue completion can 
help to set parameters such as target rate 
and better approximate the estimated time 
of a vessel’s departure. 

The analysis is based on data from 
operations at a container terminal of a 
global terminal. This dataset includes  
vessel visits and ,9 8 load and discharge 
work queues. We focused only on clean 
work queues, where the planned and 
executed moves were the same and there 
was no break of more than 0 minutes 
between any of the moves. With the 
standard calculation we found that only 

9  of the work queues ended up being 
within a 0 minute window of their planned 

duration. With our machine learning 
approach, we were able to increase the 
accuracy to 8  of all work queues being 
within the 0 minute window.

. ecommending Actions in the Control 
oom
ecommending actions in the control room 

is about identifying operational exceptions 
or problems before they occur, and once 
they do occur, suggesting actions on how to 
handle them. Most industry professionals 
we spoke with view this business 
application as high value. This is probably 
a good area to apply machine learning, as 
it is about recognizing patterns, predicting 
exceptions, and personalizing the content 
for a user or group of users – all of which 
are in-line with common applications of 
machine learning.

Navis N  TOS today already includes a 
number of such predictions through simple 
computational logic (in Gartner’s terms )
•  If the first move of a work queue needs 

to be under the quay crane in 0 
minutes or less then notify the user.

Figure 3: Functional areas that were proposed by Navis World participants to be addressed with Machine Learning. 
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•  If there is any move already dispatched 
but the previous move in the work 
queue is not yet dispatched, then notify 
the user. 

We can add more of these rules to the 
system by manual root cause analysis of 
delays, which identifies less obvious (or 
terminal-specific) patterns. An example 
of such analysis is shown in Figure . We 
can have a machine learning algorithm 
automatically detect the patterns of 
delay, learn from it and derive such 
rules automatically. At the same time, 
we don’t want to present too many 
such predictions to the dispatchers in 
the control room. Machine learning can 
help to prioritize based on the dispatcher 
feedback. 

On the other hand, it may just be good 
enough to code the top 0 such rules into 
the decision making software and allow the 
user to add a few custom ones based on 
what they would like to see. 

LESSONS LEARNED
From Navis  pre-existing work on automated 
decision making, and applying machine 
learning as a potential technique for making 
automated decisions in particular, we offer 
the following lessons learned
•  Focus on the areas with the biggest 

impact. udgets are limited. Which 
decision to automate will yield the 
highest return? For example, does it 
make sense to tune a vessel plan to 
perfection if it is invalid  minutes later 
due to a broken quay crane or a delayed 
vessel?

•  Pick the right decisions to apply machine 
learning. Machine learning requires 
many data points that need to be high 
quality and cleansed.  If you don’t have 
all of these or your decision can be 
modeled through some straight forward 
logic, consider keeping it simple. 

Determine the meaning of the data 

you have. Double check whether the 
data actually represents what you think 
it represents. For example, just because a 
move is flagged as sequence  in a work 
queue does not mean it was the first move 
actually completed in that work queue. 
•  ring the right set of skills together 

(e.g. a data scientist, data analyst, data 
architect, terminal operations specialist 

and project manager experienced in 
data analytics and automated decision 
making projects). Navis and Cargotec 
can bring all these skills to your project, 
based on Navis  experience with I and 
operations monitoring platforms and 
comprehensive data analysis at our 
automated terminals, supported by 
Cargotec’s dedicated data science team.
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Figure 4: Example breakdown of reasons of operational delays for load moves, based on data analytics. 
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You have probably noticed the current 
trend for dismissing experts and claiming 
that the detail isn’t important. It may be 
unfashionable to say so, but expertise 
and detail really do matter. In the field 
of shipping, transport and trade, these 
are the factors that underpin the smooth 
running of millions of supply chains. In 
the rush towards digitalization, we are 
increasingly hearing claims that there are 
no data standards being utilized’. That is 
completely false.

As the digital exchange of data continues 
to proliferate in the maritime industry, there 
is a popular misconception that there is 
a lack of standards. In fact, the maritime 
industry has been developing, refining and 
using international standards for many years.  

EXISTING STANDARDS
There are three main generators of 
standardized data models. The majority of 
the industry is using EDIFACT messaging, 
as well as linking into World Customs 

Organization (WCO) data models. A third 
part of the jigsaw is the International 
Standards Organization (ISO), which has 
multiple sets of internationally recognized 
standards. 

In addition to the above, organizations 
such as the International Association of 
Marine Aids to Navigation and Lighthouse 
Authorities (IALA), GS  and others have 
standards used for navigation, shipping 
and cargo. Also, specific Message 
Design Groups derived from UN/CEFACT 
(the United Nations Centre for Trade 
Facilitation and Electronic usiness) 
activities have been in place and working 
on the development and maintenance of 
internationally acknowledged message 
standards for many years. 

These include P OTECT - established by 
major port authorities in Europe, supported 
by their Port Community Systems, focusing 
on standard messages for vessel reporting 
- and SMDG, which originated with carriers 
and terminal operators. So, depending on 

the requirement, there is likely to be a 
data standard already in use. In a first for 
the industry, the International Maritime 
Organization has also been working in 
collaboration with the WCO, UN/CEFACT 
and the ISO, in developing its own data 
reference model to define all the elements 
of the electronic FAL forms.

THE NEED FOR CLARITY
Why does all this matter? Well, if you 
don’t have any standards, then the result 
can be a lack of clarity, total confusion or 
a complete misunderstanding between 
partners and businesses. y way of an 
example  what does port of arrival’ 
or actual time of arrival (ATA) actually 
mean? For a port or maritime authority, 
it generally means when the vessel enters 
port territory. For customs authorities, it is 
interpreted as when the vessel is actually 
alongside the quay. Those are two different 
places, with a significant time difference 
between them. 

WHY STANDARDS  
MATTER
Richard Morton, Secretary General, International Port Community Systems Association; 
Nico De Cauwer, Business Architect Digitalisation & Port Community Projects,  
Port of Antwerp
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In the case of the Port of Antwerp, 
the ATA is when the vessel enters the 
port’s boundaries – that being at the 
Coordination Point, still on the iver 
Scheldt. It will be another two hours 
before the vessel arrives according to the 
customs definition – or sometimes longer, 
if you have to make use of the locks. That’s 
all very well, but if you are the company 
that needs to deliver provisions to the 
ship, or one of the many other official 
visitors needing to get onboard, you could 
have a long wait.

We do need to speak one language and 
that is why standards are so vital. What 
do we mean by data standards? Well, we 
are not talking about technology, despite 
what many people think. Technology is the 
way that you implement the standards. 
The standards themselves provide precise 
definitions. As new technologies emerge 
and new ways of exchanging information 

evolve, it is even more vital that these data 
standards are maintained.

THE DETAIL
UN/CEFACT is a subsidiary intergovernmental 
body of the UN Economic Commission for 
Europe (UNECE) and serves as a focal point 
for trade facilitation recommendations, 
as well as electronic business standards. 
Its members are experts from 
intergovernmental organizations, individual 
countries’ authorities and the business 
community. UN/CEFACT is responsible 
for the maintenance and development of 
EDIFACT – the Electronic Data Interchange 
for Administration, Commerce and 
Transport.

The EDIFACT standard provides a set of 
syntax rules to structure, an interactive 
exchange protocol, and a set of standard 
messages which enable multi-country 
and multi-industry exchange of electronic 

business documents. During its rd 
Forum held in Geneva in April, the UN/
CEFACT experts discussed and progressed 
standards relating to Single Window, 
Internet of Things, Smart Containers and 
Data Pipeline. Also discussed were topics 
such as Sustainable Textile and Leather 
Traceability and Waste Management – just 
to give an idea of the kind of detail we are 
talking about here.

The Forum also discussed the 
requirements of the IMO’s revised 
Facilitation of International Maritime 
Traffic (FAL) Convention, which came into 
force on April 9. This requires that all ports 
in the world work towards the receipt 
of electronic FAL documents. This is no 
longer a guideline but international law – 
every port should accept and every vessel 
should submit information electronically. 
It makes sense that they should all have 
the same standardised definitions  after 
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all, the idea is to reduce the administrative 
burden on ships’ officers.  

A key part of that simplification comes 
from painstaking work to avoid asking 
captains for the same information over 
and over again across the various FAL 
forms. That simplification is achieved 
through old-fashioned attention to detail, 
by experts. There is no simplification to be 
had from new technology in isolation.

The IMO data reference model was 
approved by the FAL Committee in April. 
UN/CEFACT, the WCO and the ISO will all 
work now to update their own standard 
data models based on this reference model, 
ensuring they can be easily mapped. UN/
CEFACT’s Core Component Library is home 
to more than ,200 data definitions that 
are widely accepted around the world. An 
easy-to-recognise example is IFTDGN, the 
International Forwarding and Transport 
Dangerous Goods Notification message used 
universally for declaring dangerous goods to 
the port. New data reference models are 
emerging to cover multimodal transport, the 
end-to-end shipment of goods. 

EDIFACT was developed more than 0 
years ago, based on the technology that 
was available then. Yes, there’s a tendency 
to say it is old school’ against the 
background of the technology revolution 
since then – but shipping lines still use this 
standard most of the time to communicate 
with ports and terminals. It works – and 
why change something that works just to 
incur costs and end up doing the same 
thing as before?

ARE NEW STANDARDS NECESSARY?
The past two years have seen an evolution 
towards more recent technology such 
as web services or APIs – which make 
use of either ML or SON, for instance. 

lockchain is also gathering pace as a 
technology that promises disruption’. 
However, any change will be slower than 
the overnight disruption’ envisaged 
by some. Whatever new technology 
you deploy, the data element and data 
definition do not need to change  whether 
it is blockchain, API or another approach, 
these new technologies are just a way to 
exchange data. You might buy a new lead 
for your dog – but it’s the same dog that 
will need the same walk tomorrow.

Also, we should never forget that the 
data is there not for its own sake, but to 
enable a process. For example, certain 
data brought together in a set will create a 
customs declaration. If there was no need 
for a declaration, there would be, quite 
simply, no need for the data. ust because 
technology is changing, the standards that 
technology is handling do not need to 
change. This is because new technology 
has no impact on the already agreed 

rules on identifying a vessel by name and 
number. Yes, you need the technology 
to implement them – but the actual 
standards work is all about semantics.

The advance of new technology and 
messaging will bring new ways of sharing 
data  the data reference models stipulate 
the data element and definition, so that 
when you do exchange data you know that 
you are exchanging the same thing. We need 
to make sure that the basics are correct.

LOOKING TO THE FUTURE
Twenty years ago, it would have been a 
pipedream to imagine the three main 
standards organizations working around 
the table within the IMO. In the past, 
they were working on their own. Now 
there is more co-creation and a more joint 
approach. And 20 years in the future? 
We have a good basis for progress in the 
coming years. The new European Maritime 
Single Window regulations refer to the IMO 
data reference model and the subsequent 
efforts to be built on this foundation. 

The International Port Community 
Systems Association (IPCSA) is constantly 
pushing for the use of international 
standards in all technologies for data 
definition. The existing data standards 
organisations have been diverging and we 
would urge them to work more closely 
together. Governments, the industry and 
all those involved in cross-border trade 
should encourage the convergence of 
data standards, to ensure that they can 
be mapped across from one to another 
– giving the trade choice as well as easier 
interoperability. We would also implore 
the standards organizations to streamline 
their processes for the approval of 
standards.

Meanwhile, the industry itself should be 
more proactive. Standards organizations 
are open to support from the trade but 
the trade itself tends to sit back and expect 
others to do it – then complain that there 
are no standards. It is in the sector’s interest 
to find out, to learn and to contribute its 
expertise. 

We see this already in the newly formed 
Digital Container Shipping Association 
(DCSA) and welcome this initiative to 
help the implementation of standards 
globally, which will mean that processes 
and ultimately cargo will flow more cost 
effectively, thus benefiting the whole 
supply chain.

UN/CEFACT and the other standards 
agencies do hugely important work but 
its achievements haven’t been widely 
publicized. Often its work is simply not 
known or understood. ut let’s stop talking 
about there being no data standards’. Let’s 
start talking about developing these existing 
standards to be fit for today’s world.
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When one of our automation engineers got tired of climbing 
up and down our automated RMG cranes to calibrate their 
machine vision equipment, he had a flash of genius. He moved 
the cranes’ eyes down to the spreaders where they would be 
closer to the action, and easily reachable at ground level. 

But he didn’t stop there. He even found a way to eliminate the 
time-consuming and exhausting calibration process altogether 
– and with it, the downtime it causes.

Discover the widest and deepest offering in container handling 
at konecranes.com

WHEN YOU CHANGE THE WAY 
YOU LOOK AT THINGS, THE 
THINGS YOU LOOK AT CHANGE.

https://www.konecranes.com/en-uk


Technology will foster a global logistics 
ecosystem where partners can connect, 
collaborate and create unlimited 
opportunities. The future of smart 
cooperation between container shipping 
companies is very positive, as the values 
shared between collaborative liners are 
also of value to other players in the ocean 
logistics domain. In fact, the ongoing 
evolution of smart cooperation between 
container lines will likely be the very seed of 
tomorrow’s maritime logistics marketplace.

CONTAINER LINE COLLABORATION
Faced by the pressures of overcapacity, 
growing demand to lower costs, and 
uncertainties in global trade politics, 
container lines are upsiz ing to gain 
efficiencies and a competitive edge. The 
chart below (Figure ) highlights the direction 
of container lines through the years.   

Plo ng the top 00 container liners in 
the chart from 200  to 20 8, based on 
average vessel size and fleet capacity, we 
notice the prominent movements of liners 

towards either greater ‘ economies of scale' , 
by increasing capacity of vessels, or greater 
‘ economies of scope' , achieved through the 
deployment of more vessels.

R ather than pursue both strategies 
concurrently, which usually adds up from 

a financial and marketing perspective, 
container lines tend to go with either 
' economies of scale'  or ‘ economies of 
scope . So, working together makes sense. 

To meet the needs of a market that is 
demanding wider coverage and greater 

A COLLABORATIVE PLATFORM 
FOR CONTAINER SHIPPING
Jung Kwang Yong, Business Consultant, Platform Business Division, CyberLogitec, South Korea

Figure 1
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frequencies, but always at lower costs, 
partner liners band together. Those who 
have economies of scale will offer lower 
slot costs, while those with economies of 
scope offer service flexibility. 

These win-win collaborations between 
container lines have been working in many 
ways for decades, a trend outlined by the 
Federal Maritime Commission Agreement 
Library (Figure 2). However, these various 
ways of working together have traditionally 
been fraught with challenges.

BETTER WAYS TO COLLABORATE
From slot swaps to strategic alliances, an 
elaborate chain of processes is triggered 
when container lines work together —  
from discussion to consensus, agreement, 
contract, vessel  port operation, handling 
each liner s legacy system, and ultimately 
settlement. Every process is about 
sharing code, data or information, and 
communicating, be it directly or indirectly, 
with one or several parties to provide or 
acquire a service.

B asically, all processes surrounding 
collaborative partnerships between 
container lines revolve around the same 
functions. However, when too many 
communications are involved there can 
be a great amount of duplicated effort, 
especially with closed networks. Missing 
data, unmatched codes and outdated 
information are just some of the issues 
that can lead to underutilization of slots, 
unproductively long negotiations, and 
delays due to non-consensus during the 
settlement phase.

A unified IT platform would be able to 
harmonize cooperation in practical ways 
through IT technology. Essentially, it would 
enable the slot seller to offer the latest 
available slots on a vessel to a buyer, who 
can then reliably complete the shipment 
order with real-time precision and visibility 
from booking to delivery.

TRADITIONAL TO TACTICAL
If we drill down into the chain of processes 
involved when a slot seller (operating line) 
and buyer (booking line)  connect, there 
are many steps involved such as sending, 
receiving, understanding, confirming, 
recording and validating data. In traditional 
modes of communication - email and 
phone calls - multiple partners have to 
replicate the same data, information or 
process many times over throughout the 
course of the collaboration. This creates 
room for error, inaccuracies and lost 
opportunities. 

The fact is 8  of booking line working 
processes rely on the action of the operating 
line, while  of operating line working 
processes are for booking line. Therein 
lies the source of great inefficiencies and 

inflexibility with the traditional system. Why 
not streamline the processes and remove 
duplicates and inefficiencies?  Advanced IT 
technologies and proven methodologies 
already connect players on a single system 
in many other industries, such as retail and 
manufacturing.  

Easy communication regardless of code, 
information or channel, open trade based 
on smart contracts and settlements, and 
the real-time sharing of information by 
intuitive data are no longer a complicated 
matter with today’s technologies. All key 
data can be aggregated and integrated on 
a single multi-tenanted platform where 
collaborative container lines can connect 
and work with each other securely for an 
individual and collective good. 

The various cooperation contracts can 
also be standardiz ed and used as smart 
contracts, opening up the possibility 
of forming a slot market for trading 
services in real-time. Instead of working 
based on different processes, policies 
and regulations, connected parties can 
work more efficiently using unified and 
standardized processes, creating greater 
order under one common rule. 

THE FUTURE OF COOPERATION
As Doug raun, CEO of Kewill, suggests, 
“The key to a global trade network 
is connecting all these supply chain 
partners through technology that is easily 
and instantly accessible to everyone . 
Connected on one unified platform, 
container lines will not be the only ones 
to benefit. Eventually players within the 
supply chain - forwarders, suppliers and 
even customers - along with partners 
outside the supply chain, will be able to 
leverage an open and collaborative IT 
platform, powering a universal ecosystem 
that provides opportunities for all. 
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