
Using data to drive operational 
improvements is a common industry 
practise, and the port logistics industry 
is no exception. However, collecting, 
analyzing and interpreting data to improve 
operations is not always as straightforward 
as it might seem. The fact is that the 
process poses a continuous challenge. The 
usage of data to improve your operation 
requires analytical skills and, in many cases, 
expert knowledge to fully comprehend the 
meaning of or draw conclusions about the 
data.

UNDERSTANDING DATA 
While the collection of good data is still 
an advanced exercise, software is a great 
source for data, and automatic logging 
allows significant data creation. Since 
many terminals use advanced software in 
their operations, this is a great opportunity 
for data analysis. For container terminals 
this means they are able to record the 
activity and location of all equipment over 

time. It is, for example, possible to count 
the number of containers handled by 
terminal equipment or the duration of a 
cycle. After collecting the data, the main 
challenge is how to analyze the data and 
transform it into ‘knowledge’ or insights 
about the operation.

SOFTWARE AS SOURCE FOR DATA 
COLLECTION
To analyze the data available in the 
terminal, we need to determine which 
data is relevant and need to understand 
what the underlying processes are. At 
first glance, some data may seem easy 
to understand. Counting the number of 
containers handled by a quay crane (QC) 
in a certain period is easy to measure – we 
see how many containers per hour the 
crane has handled, for example. However, 
the question remains how this information 
must be interpreted. It does not directly 
provide any relevant insights about the 
operation, as we do not know what the 

scope is. In addition to counting the 
number of containers, the number of twin 
moves – or whether the QC was loading 
or discharging – has a big influence on the 
performance of a QC. Therefore, many 
terminals struggle with making profitable 
changes to their operation based on their 
collected data. 

To make a step forward in turning data 
into knowledge, both data analysis and 
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data interpretation are needed, as both 
are necessary to create relevant insights. 
We need comprehensive information to 
understand the operation at the terminal, 
and while using data to improve operations 
has great potential, it is worthless if the 
data cannot be turned into knowledge. 
The generated data must therefore be 
analyzed to transform it into quantitative 
measurements. Combining different data 
sets will highlight import parts of the 
operation. However, this is only a first step, 
next we need to interpret the data, and for 
that we need to understand the data itself, 
as well as the complementary aspects of 
the operation. 

TRANSFORMING DATA INTO KPIs
A proven tool for process improvement 
is the use of Key Performance Indicators 
(KPIs). These KPIs are an extension of 
data; a summary, or the highlights of the 
underlying data. KPI’s combine different 
data values into measurable quantities 
that are easier to understand. An example 
of such a KPI is the quay crane productivity. 
It combines the number of containers 
handled by the crane with respect to its 
working time. KPI productivity provides 
us information about containers per hour 
which is measurable and quantifiable. 
These characteristics of KPIs are important, 
because it makes them comparable and 
thereby understandable. Many different 
and even less straightforward KPIs can 
be calculated, such as the average time 
per move the quay crane is waiting for a 
terminal truck or straddle carrier. KPIs are 
well-defined targets that transform data 
into measurable goals.

These KPIs give relevant information 
about the operation, such as:
• How many containers per hour are 

lifted by the quay cranes? 
• How many of the vessel moves are twin 

moves or which percentage is load or 
discharge? 

• Which percentage of their working 
time do terminal trucks spend waiting 
in the yard? 

• How was work distributed among RMG 
modules?

Information (data which has been 
processed into comprehensible material) is 
a logical step towards knowledge. While KPIs 
do provide information about operations, 
unfortunately they do not provide knowledge 
about it. Hence, deeper understanding of 
the processes is needed. Combining multiple 
KPIs with an understanding of the operation 
gives tangible insights about the operation. 
Knowledge includes information about the 
current terminal performance, as well as 
the knowhow to adapt to the operation 
accordingly.   

While the actual calculation of KPIs 
is usually a reasonably simple analytical 
process (and one that can even be 
automated) the interpretation of the data, 
and subsequent generation of relevant 
operational insights, requires problem-
solving skills and expert knowledge about 

the operation in question. There is not one 
recipe to solve a problem, each realisation 
of KPIs needs an understanding of its own. 
Therefore, completing the step from data to 
knowledge is not easy to automate. Expert 
knowledge (the knowhow and experience 
of an expert) is an essential attribute to this. 
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The above visual representation is an 
example of how KPIs can be transformed 
into knowledge for this specific operation. 
This graph shows the completion times 
of moves for one Quay Crane. The green 
arrow represents the steadily completing 
load moves of the QC. Until the point that it 
must wait for the load of AS005. The yellow 
part of the bar indicates that the ASC is late 
on this job execution. At the bottom part 
of the graph, it becomes visible that AS005 
was doing a ‘Yard Shift’ in advance of the 
load move. It can be concluded that digging 
out the pile to collect the correct containers 
was the direct cause of delay at the QC. This 
real-life example shows how combining job 
completion times of the QC, ASC and AGV 
give insight in the cause of a QC delay.

DATA AND KNOWLEDGE:  
BRIDGING THE GAP 
To really understand what is going on 
we need to take a look at several KPIs 
simultaneously. If we want to understand 
how well the QCs have performed on a 
vessel, we need to know (a.o.):
• The QC productivity as well as the load 

percentage 
• The twin percentage
• The average bay size
• The yard occupancy
• The average pile height/the number of 

reefers

To compare the QC productivity of one 
vessel to another, we need many KPIs and we 
need to understand how they influence each 
other. The key aspect for this is benchmarks. 
They can be used to qualify the different 
KPIs to determine which facets of the 
operation are ‘good’ or ‘bad’. Benchmarks 
can be created by using historical data of 

the terminal or by using the data from other 
terminals that have similar operational 
processes. KPIs are useful when these are 
compared to benchmarks due to their 
measurable property. A well-defined KPI can 
be determined for different terminals even if 
their underlying data is different. 

To bridge the gap from data to 
knowledge, we need to use KPIs as an 
extension to the data. Well defined 

calculations are needed to transform data 
to measurable quantities. By combining 
different KPIs, valuable insight and/
or knowledge about operations can be 
acquired. To make this final step from 
KPIs to knowledge, benchmark values and 
analytic skills of an expert are of utmost 
importance. By using this approach, data 
analysis can help to continuously improve 
operations in the terminal industry.

ABOUT THE AUTHOR

Dr Yvo Saanen is Commercial Director 
and Founder of TBA, a leading terminal 
design and simulation company in the 
Netherlands. He is in charge of all port 
and terminal related projects all over the 
world in the planning and optimisation 
process of container terminals by means 
of simulation and emulation. In this role, 
he has participated in various projects, 
ranging from long term development, 
process improvement, terminal extensions 
and redesign of handling systems to 
design of greenfield terminals. Dr Saanen 
holds an MSc in Systems Engineering 
and a PhD on the design and simulation 
of robotised container terminals, both 
from Delft University of Technology. He 
is a lecturer at the Rotterdam School of 
Management.

Sander van Dijk (MSc, Applied 
Mathematics; MSc Science Education 
and Communication) is a consultant at 
the optimisation department of TBA. He 
joined TBA in 2015 and his main activities 
have been data analysis, TOS optimisation 
and consultancy. He has been working on 
projects including the fully automated 
terminals in Rotterdam and Long Beach.

ABOUT THE ORGANIZATION

TBA is a leading international provider 
of software and services for ports and 
warehouses for ports and warehouses with 
over 150 live installations worldwide. Its 
product and service portfolio concentrates 
on marine, intermodal container and bulk 
terminals. Key services are terminal planning 
using simulation, support of complex 
software (TOS) implementations and TOS fine 
tuning using TBA’s emulation tool CONTROLS, 
as well as the training of terminal planners. 
TBA is also a leader in equipment control 
software (ECS) for automated terminals, 
having supplied the Euromax, APMTMV2 and 
RWG in Rotterdam, CTA in Hamburg, Antwerp 
Gateway, and Long Beach Container Terminal 
with TEAMS - TBA’s Equipment Control 
Software. TBA delivered Terminal Operating 
Systems (TOS) for container, bulk and general 
cargo terminals. TBA’s clients include all major 
terminal operators worldwide and many local 
port operators.

ENQUIRIES

Email: yvo.saanen@tba.group
Email: sander.van.dijk@tba.group
Web:  www.tba.group/optimise/

performance-improvement/

WWW.PORTTECHNOLOGY.ORG82   EDITION 77: SPRING 2018 

PORT PLANNING, DESIGN AND CONSTRUCTION


