
Ports and terminals across the globe are 
striving to meet the increasing demands 
for process excellence and operational 
efficiency. To meet the high standards that 
are currently being set in other industries, 
automation has become the operational 
‘promised land’ for terminals focusing on:
• Predictable operations in well 

organised terminals
• Rich and accurate information for 

real business intelligence (BI)
• Sustainable, safe and environmentally 

friendly operations
• Users focused on process monitoring 

and performance
From the beginning, our industry has 

worked hard to ensure that the container 
terminal can run as a system. Automation 
technologies and processes are providing new 
ways of getting us there, but the challenges 
presented from incorporating these new 
technologies are slowing the process.  

As  w i th  the  de ve lopment  and 
implementation of any new technology or 
process, automation of container terminal 
operations is presenting a huge learning 
curve. This article will address some of 
the questions that are developing around 
automation and the development of people 
including:

• Is the organisation of a terminal 
control centre aligned to address 
the challenges presented by the 
automation of operations?

• Are the tools and user interfaces 
providing the proper functions and 
engagement?

• Do providers and terminals have 
the proper training methods and 
practices in place to promote this 
efficiency focused culture?

Have the required user qualifications 
been determined that will support the 
current pressure on productivity and cost?

Control centres
With the increasing pressure on running 
high performing and safe operations, the 
control centre of a terminal is of vital 
importance in an automated environment. 
It is an integral catalyst to a terminal’s 
operational efficiency, visibility and 
connectivity ; holistically combining 
advanced planning, equipment scheduling 
and real-time monitoring of operations.

The people who run the operations 
at container terminals are always under 
stressful working conditions. With 
automation, beyond embracing technology, 
users now need to engage with automated 

processes and tools for monitoring and 
analysis, which has significantly changed 
their roles and the required mindset.

The control centres of an automated 
terminal need to be organised differently, 
requiring users that have both technical 
and analytical skills. Control centres have 
to be able to simplify the complexity 
and provide flexibility to integrate 
data, procedures and decisions. Human 
intelligence becomes fundamental to create 
seamless consistency between technology 
and operations. 

The evolving needs identified at 
automated container terminals can be 
summarised as follows:
• Process focus to effectively monitor 

the whole system enabling smooth 
operations, covering all the different 
components across operations, 
equipment and IT

• Rich operational data availability for 
real-time monitoring and integrated 
analysis to address ‘harmony’ between 
planning and execution

• Graphical user interfaces to be 
intuitive with the correct level of 
information visible in order to trigger 
user attention and action when really 
needed
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• Tools and data to be al igned 
with operational procedures and 
organisation 

• Demanding planning to be placed 
c lose to real-t ime to provide 
flexibility 

• Strong focus on exceptions handling 
for execution

Operational staff make decisions on 
many different levels and many factors 
need to be taken into account to effectively 
drive those decisions. The terminal ‘eco-
system’ plays a fundamental role in the 
creation of a ‘state of engagement and 
confidence’ between people and systems. 

Operations monitoring 
With the success of automation as a driver 
to improving operational performance, 
system providers need: 
• To be bold in creating new ways of 

integrating analytical practices with 
operational execution at terminals 

• To be effective in removing the 
existing constraints when users 
need to make quick decisions when 
something unexpected occurs

• To enable proactive user behaviors that 
evaluate different decision alternatives 
and correlate the effectiveness and 
impact of those decisions across 
different operational areas

The new approach on operations 
monitoring focuses on building user 
interaction patterns with improved 
visibility and capabilities to handle 
operational dynamics. This helps to: 
• Leverage the benefits  of r ich 

and accurate data available from 
automation

• Improve the accessibility, traceability 
and display of relevant information 
for user

• Improve the system usability for 
quick and effective response while 
resolving exceptions

• Embed forecast predictions to 
address bottlenecks and congestion, 
before they can impact performance

In addition to the systems providing 
better  control  over  p lanning and 
execution processes, process excellence 
(PEX) departments are taking the lead 
in terminals by analysing operational 
performance and to providing cross-
functional feedback to other departments 
in order to assess performance levels 
for productivity, cost and capacity. This 
allows a terminal to apply practices such 
as Six Sigma, and manage change and 
improvements where necessary. 

As a consequence, a greater focus on 
training and user qualification is being 
driven by many terminal operators such 
as APMT and DP World, with special 
emphasis on automation and the required 

mindset ‘switch’ both for operational 
management and planning and execution 
roles at control centres.

New strategies for training 
Increased intra and inter port competition, 
the deployment of new technology 
and automated solutions, as well as 
the implementation of more complex 
operations in the waterside and landside 
to respond to the market requirements of 
the different stakeholders require terminal 
operators to evaluate not only the skills, 
knowledge and expertise of their workforce 
but also evaluate if the common training 
practices within the industry are the most 
efficient way to transfer information, 
operational concepts, best practices and 
the necessary skills to optimise decision 
making.

DP World recognised several years ago 
the need to develop new strategies for 
training that include “hands on” exercises 
that will allow the work force to replicate 
operations and decision making as close 
to reality as possible. Using simulation and 
emulation models DP World developed in 
cooperation with TBA a series of Business 
and Planning Games to train Senior 
Management and operational personnel at 
different levels.

The Business Games were developed in 
order to train senior management and have 
been in practice since 2008. The Business 
Games provide the participants with a virtual 
terminal environment were cross-functional 
senior teams are able to take operational, 
commercial and investment decisions in 
a five year period. The teams compete 
among themselves using operational and 
economic simulation models – the financial 
and operational results of their strategies 
are thereby obtained. Investment decisions, 
implementation plans, financial and 
commercial strategies and operational results 
in productivity and costs are evaluated and 

discussed at a very senior level during the 
different iterations of the Games.  

In 2013 a Planning Business Game 
was created with the aim to improve the 
planning and control practices of the DP 
World portfolio around the world. The 
Planning Training Program (PTO) is an 
interactive five day planning workshop 
deployed at a business unit level that 
combines a theoretical and a practical 
module. Both modules are executed 
simultaneously using the results of the 
practical exercises nominated as ‘Games’ 
to _++_explain operational concepts, 
best practices and tools to improve 
performance.

An emulation for each exercise is run 
that displays results in productivity and 
efficiency of the operational decisions 
taken by the participants through KPIs. 
Using this ‘safe’ learning environment 
allows participants to test functionalities 
and strategies, and to monitor outcomes 
without affecting real-life operations.

To date, DP World Institute has 
delivered 14 terminal deployments of the 
PTO Program and trained 164 planners, 
controllers and supervisors around the 
world. An improvement across the 
different KPIs measured has shown 
an average 25% increase as a result of 
the improved planning and operational 
decisions taken by the participants.

DP World’s approach 
With the implementation of automation 
at different speeds and levels in several 
projects around the world, DP World 
recognised that the skill and knowledge 
of the personnel running automated 
operations has changed and requires not 
only operational experience in ports but 
also a system/process oriented mindset 
and a deep and broad understanding of 
the capabilities and tools of the different 
systems enabling terminal operations.
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In 2014, taking into consideration the 
new developments in automation and 
the fact that conversion and automated 
implementat ion projects  wi l l  gain 
momentum, DP World Institute started 
the development of a new Planning 
and Optimization Game for Automatic 
S tacking Crane operat ions  (P TO 
ASC) that will allow participants to test 
optimisation strategies for Autostow, 
Expert Decking and Prime Route.

Additionally, the new Optimization 
PTO ASC will deliver real life scenarios 
such as breakdowns, congestion exercises 
and specific exception handling cases. 
Essentially, this engages participants 
into  tak ing  operat iona l  dec i s ions 
and intervening if need be, ensuring 
minimum disruption to the operation and 
productivity of a system.

Training for automated terminals 
not only has to focus on optimisation 
strategies but also on the end-to-
end processes enabling participants to 
understand the appropriate steps to be 
taken when interventions are required and 
the consequences of their interventions if 
scenarios outside the regular operations 
occur and exception handling or overriding 
of functionalities are required.  

In 2015 a new Business Game that 
inc ludes the abil ity to design and 
implement a complete strategy for an 
expansion/conversion project is under 
development. The new Business Game 
will permit Senior Management to select 
different combinations of automated and 
manual equipment and compare through 
KPIs the results of their investment, 
commercial, financial and operational 
strategies.

By using training techniques and 
exercises that not only expose the 
workforce to real life scenarios and cross-
functional teamwork – but also deliver 
through simulation and emulation the 
results of their operational and strategic 
decisions in all areas of the operation 
within a terminal – this creates in the 
participants a process and cost-oriented 
mindset in which the terminal is visualised 
as a holistic system.

Furthermore, the knowledge of the 
interdependency of tasks performed in an 
automated operation and the awareness 
that the performance of a sub-system/
process within the terminal will affect the 
overall performance of the operation, will 
improve planning and control practices, as 
well as delivering higher productivity and 
efficiency.

Better integration between technology, 
processes and people are the key to achieve 
operational productivity targets, reduce 
port-stays and slash operational costs.
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