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Scope

• Introduce the AEGIS H2020 project

• Report some results

• Focus on work by DTU
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EU policy: Shift cargoes from road to greener modes 
(sea, inland navigation, rail)



Intra EU-27 freight by transport mode:
disturbing trends

• Source: EU statistical pocketbook 2022

• Source: EU Statistical Pocketbook 2022

• GROWTH 1995-2020

• ROAD 54.8%

• SEA 36.6%

• RAIL 0.7% 

• INLAND NAV. 14.6%

• AIR 45.4% ! 
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Road pollutes more
• Source: EU statistical pocketbook 2022
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Road Emits More GHGs

GHG Reduction Method?

Greener Vehicles
Shift Traffic to 

Greener Modes



The European Green Deal



Central Pillar of the European Green Deal
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How to tackle the logistical challenge?
• Enter the AEGIS concept!



Project Info

• EU Horizon 2020 call: 
MG-2-6-2019: Moving freight by Water: 
Sustainable Infrastructure and Innovative Vessels

• Budget: EUR 7.5 Million

• Start: June 1st 2020

• End: Nov. 30 2023 (42 months)

• Web site: http://aegis.autonomous-ship.org/
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http://aegis.autonomous-ship.org/


Partners

• Leader: SINTEF Ocean

1
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The project
• A cross-disciplinary approach



The project has received funding from the European Union's Horizon 2020
Research and innovation program under Grant Agreement N⁰859992.

AEGIS: The next generation sustainable waterborne transport 
system

1. Small and flexible ships
2. Autonomous cranes
3. Autonomous terminals

• Higher utilization of small/medium 
ports

4. Digitalization and
5. Communication
6. Autonomy
7. New energy sources



The project has received funding from the European Union's Horizon 2020
Research and innovation program under Grant Agreement N⁰859992.

Next generation vessels

• Autonomous securing of
cargo

• Autonomous crane
• Autonomous navigation
• No superstructure
• Autonomous mooring
• Battery propulsion - containerized



The project has received funding from the European Union's Horizon 2020
Research and innovation program under Grant Agreement N⁰859992.

RoRo vs LoLo concepts

RoRo Barge 
Cargo Operations

LoLo Barge 
Cargo Operations



The project has received funding from the European Union's Horizon 2020
Research and innovation program under Grant Agreement N⁰859992.

Smart and autonomous



The project has received funding from the European Union's Horizon 2020
Research and innovation program under Grant Agreement N⁰859992.

Digital exchange between ship and shore

Clearance

Port operations

Fairways and port approach

At sea
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The project has received funding from the European Union's Horizon 2020
Research and innovation program under Grant Agreement N⁰859992.

Just-In-Time Arrival/Departure
• JIT Data set included in IMO Reference Model
• Test implementation in 2023/2024 in the Rotterdam-

Singapore digital corridor
• Presentation of results to FAL 48 in March 2024



The project has received funding from the European Union's Horizon 2020
Research and innovation program under Grant Agreement N⁰859992.

Three use-cases

Technology for a better society

A B

C



Use-case A: Short sea terminals in Norway



Transhipment hub: Hitra Kysthavn

Technology for a better society

Source: Hitra Kommune



Use-case Β: RORO Short sea and inland shipping in 
Belgium and Netherlands

Technology for a better society



The project has received funding from the European Union's Horizon 2020
Research and innovation program under Grant Agreement N⁰859992.

Use-case C: Revitalizing regional ports and city center terminals; Aalborg 
and Vordingborg



AEGIS work packages



WP7 objectives

• Define Key Performance Indicators (KPIs) to do a 
quantitative cost-benefit analysis (CBA)

• Do analysis of economic, environmental and societal 
effects of AEGIS proposals

• Combine to overall CBA, covering all three factors, 
compare with today’s solutions

• Identify “win-win” solutions that give the best overall 
benefits at lowest possible cost

Source: UNCTAD



Identification of KPIs

• KPIs represent the criteria under which the set of solutions 
developed under AEGIS will be evaluated. They include criteria 
grouped under the following classes:

• Economic KPIs

• Environmental KPIs

• Social KPIs













Economic analysis

• The big picture

• The AEGIS solution is better than the baseline 
(non-AEGIS) solution in terms of most economic 
KPIs

• CAPEX and Time KPIs are the exception



Use case B
KPI Name AEGIS Baseline-Truck

CAPEX

OPEX

Maintenance Cost

Fuel Cost

Wages

Transport Cost Per Unit

Cost Per Unit Cargo

Loading Time

Sailing or Drive Time

Unloading Time

Energy consumption

Cargo Carried

Frequency of service

Energy efficiency

After around 4 years

7.5 
years



Environmental analysis:

• The big picture

• The AEGIS solution is better than the baseline 
(non-AEGIS) solution in terms of environmental 
KPIs



Use Case C-Aalborg     WTT+TTW
KPI Name

AEGIS

Battery

AEGIS

Methanol

Baseline-Truck

Battery Methanol
CO2-WTT (gr/tkm)

CO2-TTW (gr/tkm)

NOx-TTW (gr/tkm)

SOx-TTW (gr/tkm)

Particulate Matter (PM)-TTW (gr/tkm)



Social analysis
• The big picture

• The AEGIS solution is probably better than the 
baseline (non-AEGIS) solution in terms of 
reduction of accidents and fatalities (road)

• The AEGIS solution will likely result in some 
higher paying jobs 



Final CBA task
• The “win-win” task

• Identify “win-win” solutions, as well as the conditions for these
solutions to be realized. 

• A “win-win” solution is defined in terms of being acceptable in
terms of most of the KPIs that have been identified.

• Εxpected to finish soon



Credits

• Odd Erik Mørkrid, SINTEF Ocean

• Sayed Parsa Parvasi, DTU

• EU H2020 AEGIS project, Grant No. 859992 (2020-2023)



Thank you very much!
hnpsar@dtu.dk


	Slide Number 1
	Scope
	EU policy: Shift cargoes from road to greener modes �(sea, inland navigation, rail)
	Intra EU-27 freight by transport mode:�disturbing trends�
	Road pollutes more
	The European Green Deal
	Central Pillar of the European Green Deal
	How to tackle the logistical challenge?
	Project Info
	Partners
	The project
	AEGIS: The next generation sustainable waterborne transport system
	Next generation vessels
	RoRo vs LoLo concepts
	Smart and autonomous
	Digital exchange between ship and shore
	Just-In-Time Arrival/Departure
	Three use-cases
	Use-case A: Short sea terminals in Norway
	Transhipment hub: Hitra Kysthavn
	Use-case Β: RORO Short sea and inland shipping in Belgium and Netherlands
	Use-case C: Revitalizing regional ports and city center terminals; Aalborg and Vordingborg
	AEGIS work packages
	WP7 objectives
	Identification of KPIs
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Economic analysis�
	Use case B
	Environmental analysis:�
	Use Case C-Aalborg     WTT+TTW
	Social analysis
	Final CBA task
	Credits
	Thank you very much!

