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The Fraunhofer-Gesellschaft at a Glance

The Fraunhofer-Gesellschaft undertakes applied research of direct utility to private 
and public enterprise and of wide benefit to society. 

24,500staff

69 institutes and research units

More than 70%
is derived from contracts 
with industry and from 
publicly financed research 
projects.

Almost 30%
is contributed by the German 
federal and Länder
Governments
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expenditure and defense 
research



© Fraunhofer 

Cargo flow

Informationflow

Technologies and Systems

Fraunhofer CML addresses major challenges along the maritime 
logistics chain

Research Field

Maritime Logistics Chain

Hinterland Port Vessel Port Hinterland

1. Productivity

2. Environment

3. Safety and Security

Planning Processes Forecasts

3 major challenges 
currently in focus

Pre-Carriage Carriage On-Carriage
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Ports in the context of global challenges

Globalizat ion 

& st ructural 

changes

Demographic 

change
Urbanizat ion SustainabilityChallenges Management Technologies

Development of todayôs seaports

With all societal changes putting pressure on the ports, technologies 
become available addressing some of these issues
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Å Global financial flows are still 70% below their peak

Å Annual growth rate of international trade is still half of what used to be before 2009 
(but we continue build ports and ships as if all is the same)

Å Rising wages in China & shifting energy dynamics pose new challenges to lengthy 
SCS (nearshoring, reshoring, etc.)

Å Changes in the mixture of flows

Å 5ƛƎƛǘƛȊŀǘƛƻƴ ŜƴŀōƭŜǎ ŎƻƳǇŀƴƛŜǎ ǘƻ άglocalizeέ ŀǘ ƭƻǿ Ŏƻǎǘ  - Emerging players are 
becoming sources of innovation, production and consumption

Å !ōƛƭƛǘȅ ǘƻ ŎƻƴƴŜŎǘ ǘƻ ǘƘŜ άǇƘȅǎƛŎŀƭ ƛƴǘŜǊƴŜǘέ ƛǎ ōŜ ŎƻƳƛƴƎ ŀ ƪŜȅ ŘŜǘŜǊƳƛƴŀƴǘ ƻŦ ŀ 
ŎƻǳƴǘǊȅΩǎ ŎƻƳǇŜǘƛǘƛǾŜƴŜǎǎ

Å For those with weak logistics connection to global supply chain networks the costs 
ƻŦ ŜȄŎƭǳǎƛƻƴ ǿƛƭƭ ōŜŎƻƳŜ ƛƴŎǊŜŀǎƛƴƎƭȅ ŘŜǾŀǎǘŀǘƛƴƎΧ

The New Era of Globalization
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Digitalization of the maritime transport chain

Source: based on Accenture (2016)
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PreCarriage Carriage On Carriage

Efficiency through planning and synchronizing of resource management

IoT,  CPS*
Big Data 
Analytics

Automation of
Knowledge 

Work

Connectivity

Digitalization as enabler

* IoTInternet of Things
CPS Cyber-PhysicalSystems

Approach

Speed Reliability Flexibility
Challenge
Productivity

Enabler
Digitalization 
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ÁForecast of truck arrivals and waiting times

ÁStochastic factors, e.g.:

ÁTraffic situation 

ÁShip arrivals

ÁResource breakdowns

ÁWeather

ÁEconomic indicators

Forecast of truck waiting times at logistical hubs
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Project VESTVIND
BenefitsςIncrease of the planning horizon of stakeholders

Improved and 
safer ship call 
patterns of the 
German ports 

1 6

Proactive resource 
planning 

More accurate forecast 
of future ship positions 

Better use of resources

5

Additional insights for traffic safety 
->Early identification of potential 
risks 

Proactive waiting 
time controlling 

Direct easing of workload through 
automated real time tracking 2

4

3
7
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Project STM Validation

© STMValidation

Á EU Ten-T
Á 39 Partners 
Á по  aƛƻΦ ϵ
Á 2015 - 2018

As-is-situation

To-be-situation
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Sensors and autonomous navigation
Form concepts to prototype implementation

Advanced 
Sensors System

Electronic lookout

Á Detect small objects

Á Detect weather 

phenomena

Autonomous 

Navigation System

Op. decision-making

Á Avoid collisions

Á Ensure stability in 

harsh weather

Shore 

Control Centre

Human element

Á Monitor voyage and 

vessel

Á Problem-solving
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Emission reductionmeasuresin ports and terminals

Reducingenergyconsumption

ÁTechnical ςfuel-efficient, low/zeroemission
fleet

ÁOperational ςoptimizeprocesses(optimize
layout

ÁBehavioralςtrain equipmentdrivers

RenewableEnergy
Production
e.g. EUROGATE 
(Hamburg / Germany) 
2013: 
ÁRated power: 2.4 

MW 
ÁOutput: 8.7 Mio 

kWh 
ÁOutput used to 

cover 30 ς50 % of 
their yearly 
consumption 
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ÁTechnical ςfuel-efficient, low/zeroemission
fleet (e.g. cars, servicevessels)
ÁRegulatoryςsettingrules
ÁPlan and steer energy consumption

ÁProviding facilitiesfor OnshorePower Supply

ÁProviding facilitiesfor LNG bunkering

ÁApplyingan incentivesystemfor environmental 
performanceof vessels

Source : Eurogate
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Å Overall goal: Reduction of energy use

Å Benchmarking of energy consumptions - Transparent and clear visualization of 
consumption 

Å Alert System: detection and information of suspicious consumption

Å Connection to energy consumers in real time

Å Data recording and data analyses lead to an increase in transparency and thus to an 
increase of support for recommended actions

Å Utilization of technical opportunities prepare the ground for a digitalization of ports 
and terminals

Port Energy Management
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Green Container Terminal: Comparison-cockpit

Overview of logistics systems to be 
compared 

Presentation of 
key 
performance 
indicators for 
the comparison 
of two logistic 
systems

Operating element for 
data import


