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SPACE & MARITIME
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Economy: Maritime transport is the backbone of international trade and the global economy: 
around 90% of traded goods are transported by sea. As demand for global freight increases, 
maritime trade volumes are set to triple by 2050.

Emissions: Shipping is one of the most efficient transport modes, however it is still responsible 
for 2.9% of total greenhouse emissions. In 2018 IMO set the goal to halve GHG emissions by 
2050. 

Biodiversity: Maritime transport has an impact on marine ecosystems as it accounts for the 
largest source of introduction of non-indigenous species in Europe with ballast water (up to 25 
%) and hull fouling (up to 21 %). 

Pollution: Oil spills are one of the most concerning sources of marine pollution, oil spills can 
originate from deliberate operational discharges, from negligence, such as poor maintenance of 
equipment, or from the consequences of an accident or incident, such as a vessel collision or 
grounding or a pipeline rupture. Other forms of pollution from maritime transport, such as noise 
pollution, can also have serious consequences on the marine ecosystem. 

Safety at sea: The sea remains a changing, challenging and perilous environment.
In 2021, 2854 ships were involved in casualties and accidents in EU waters, resulting in the 
loss of 14 ships, and 35 fatalities. With the digitalisation of ships, and increase in autonomy, 
cybersecurity is becoming a central element of safety at sea. 

Illicit activities: freedom of navigation is a vital principle of international law. Society and 
economy can be affected by the impact of threats posed at sea such as piracy and armed 
robbery, terrorism, drug trafficking and trafficking in nuclear materials and firearms, human 
trafficking and migrant smuggling, waste trafficking and illegal activities in the fisheries sector.
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MARITIME CONTEXT
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FOCUS AREAS

Blue EconomyPorts
Maritime Safety and 

Security
Maritime Sustainability
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Alternative fuels (Green 
hydrogen, ammonia, 
electricity, LPG, LNG)

Wind Assisted 
Propulsion

Digital Time of 
Arrival

Predictive 
Maintenance

MAIN TOPICS/ OPPORTUNITIES

Ballast water 
management and 
invasive species

Underwater 
noise pollution

Emissions 
monitoring and 
verification

Biofouling and 
antifouling

Search and rescue

Enhanced situational 
awareness

MASS/USV integration into 
non segregated traffic

Smuggling of goods, 
drugs, weapons, waste, 
and people

IUU fishing

Marine crime and piracy

Unauthorised entry

Tax evasion

Fisheries

Aquaculture

Marine Spatial Planning

Coastal Management

Offshore Oil and Gas

Offshore renewable 
energy

Offshore green hydrogen 
production

Marine mining

Port Automation

Digital and connected 
ports

Sustainable dredging

Enhanced intermodal 
logistics

Port safety and security

H2

SOS

H2

Port emissions 
monitoring

Water quality prediction

Optimised berthing

M
a
ri
ti
m

e
 S

u
s
ta

in
a
b
ili

ty

M
a
ri
ti
m

e
 S

a
fe

ty
 a

n
d
 S

e
c
u
ri
ty

B
lu

e
 E

c
o
n
o
m

y

P
o
rt

s



7ESA UNCLASSIFIED – For ESA Official Use Only ESA UNCLASSIFIED – For ESA Official Use Only 7

USE CASE – Digital Port Platform

The Digital Port Platform is built upon the 

SINAY-Hub and provides a set of modules to 

improve Port operations and reduce environmental 

footprint. The solution has 4 main axes:

• A Predicted Time of Arrival applicative module

• A Water Quality Assessment applicative module

• A Port Collaboration Service

• A Port Business Intelligence Service
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Oil Trading Analytics Monitor is the first platform to deliver real 

time, independent, unbiased, and validated insights on the oil 

production chain including oil field productions, tanker shipment and 

refinery phases.  

• Innovative fusion of SAR, AIS, VIIRS, and national statistics.

• 19 countries monitored covering 57 million barrels of oil daily.

• Media coverage by the Washington Post, Forbes, Financial Times,

Bloomberg, Reuters, Business Insider, TheBanker, Anadolu,

Petroleum Economist, OilPrice.com, Euronews.
• Sentinel 1 data is used to derive tank levels. 

• VIIRS data is used to detect flaring in refineries

• AIS data is used to track global oil movement

Tank level derived from SAR data

OTAM dashboard

USE CASE - OTAM
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USE CASE – RAMAR

RAMAR - KSAT, together with Norwegian 

Defence Research Institute (FFI), and the 

company Kongsberg Norcontrol (KNC): 

Fusion of space based AIS, SAR and RF 

data into the existing KSAT vessel 

detection service chain using SAR and 

AIS/LRIT data.
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VDE-SAT Applications and Services Platform is a 

VDES platform targeting the services that the International 

Maritime Organization (IMO) has defined in the Maritime 

Service Portfolio (MSP).

• VDES is an affordable satellite communication system 
that evolves from the AIS standard. 

• VDES facilitates digital information exchange in small, 
simple user terminals. 

• VASP has demonstrated three services with NorSat-2:

➢Search and Rescue coordination service

➢Ice chart distribution service

➢Mandatory reporting System (MRS). 

• NorSat-2 is used for the reception and emission 
of VDES messages.

Ice chart service

USE CASE - VASP
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USE CASE – REEFERPULSE

REEFER PULSE – Leverages AI to enhance 

supply chain operations and reduce risk by 

quantifying real-time events based on their 

locations within the supply chain. 

• Over 1000 maritime terminals geofenced. 

• Catalogue of over 100.000 polygons

• Locate container mishandling

• Pinpoint unauthorised door events
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UTAS project has proven the capabilities of 

SEA-KIT's USV long endurance, over-the-

horizon capability through the use of 

communications satellites.

User segments

Uncrewed vessels have beneficial applications in 

many maritime sectors, for example oil and gas, 

offshore renewable energy, security and 

surveillance, environmental survey, marine 

mammal observation, scientific research and for 

the ocean mapping community.
• SEA-KIT uses satcom connectivity to extend 

the USV range beyond radio contact.

SATCOM APPLICATIONS
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5G MASS is digital platform shared between ship and 

the port to enable an assisted and autonomous 

navigation in port waters, predicting the manoeuvring 

path of a ship approaching the port and docking, and 

adopting mitigation actions against eventual 

malfunctions and failures occurring onboard and 

ashore. 

• 5G MASS uses terrestrial and satellite 5G 
networks to guarantee connectivity during 
autonoumous operations in ports. 

IT Coast Guard

USE CASE – 5G MASS
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Regulatory Framework

Source: Maritime Forecast to 2050 DNV

Regulatory tailwinds

• 2023 – IMO MEPC 80

• 2023 – UN High Seas Treaty

• 2024 – IMO Non-Mandatory MASS Code
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Scope

Maritime sustainability is a complex, 

multidisciplinary and cross-sectorial 

domain, and as such the Task Force is 

open to all stakeholders that contribute to 

maritime sustainability. While there is a 

deliberate attempt to retain a wide scope, 

the sustainability mindset will act as 

common denominator and underpin the 

group’s efforts.

Maritime Sustainability Task Force
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Decommissioning
of Energy Assets

RF Analytics

Plastic-Less Society

20212020201920182017

Space for smart 
and unmanned 
shipping

The Dark Side of the Earth

Satellite Connectivity for 
Maritime Autonomous 
Surface Ships (MASS)

Assessing the potential of 
Future Maritime 
Applications in the context 
of VDES

2022

More to come...

Ports of the future

Space for decarbonisation 
of maritime transport

Unmanned Maritime 
Systems

Marine
Energy

Atlantic Area KS

Services enabled by High Altitude Pseudo 
Satellites (HAPS) complemented by 
satellites

Cyber security and space-based services

2023 2024 2025

CALLS ROADMAP

https://business.esa.int/
Nil.Angli@esa.int

https://ideas.esa.int/
mailto:andrea.tullj@esa.int
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ESA Φ-lab – Incubed Maritime Thematic Call

https://ideas.esa.int/
andrea.tullj@esa.int
michele.castorina@esa.int 

https://ideas.esa.int/
mailto:andrea.tullj@esa.int
mailto:michele.castorina@esa.int
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Thank you for your attention!

Nil Angli – Nil.Angli@esa.int

Business Applications and Partnerships Officer

European Space Agency

mailto:Nil.Angli@esa.int
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