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BIG is articulated in 6 
research trajectories. 

1. Marine 
environment and 
coastal zone
2. Blue 
Biotechnology
3. Renewable 
energies from the 
sea
4. Abiotic marine 
resources
5. Shipbuilding and 
Marine Robotics
6. Marine biotic 
resources

Implementation 
Roadmap:

Develop a strategic plan aimed at identifying technological developments, 
generate appropriate technology roadmaps

Bring to the attention of political decision-makers, the available technological 
opportunities, in terms of infrastructures, training and human capital;

Mobilize both the industry, the research and the training sectors in order to 
implement (together with regional administrations) an extended national 
partnership. 

Develop public-private investment plans with a focus on research, 
innovation and knowledge transfer;

Play a role of coordination and promotion of access to European funding, and 
cooperation activities at international level;

Disseminate information to the public in general, and to promote knowledge 
sharing among public and industrial sectors.



WG1 Marine Environment and Coastal Areas
protection of habitats and marine biodiversity, achievement of Good Environmental Status 
(GES), sustainable management of the use of the sea that guarantees ecosystem services. 
Focus on the integration of marine observation systems and technologies for the sustainable 
use of the marine environment and for the mitigation of impacts.

WG2 Marine biotic resourches
Renewable biotic resources exploited in a sustainable manner, implement dedicated political 
strategies (e.g. multi-annual management plans), promote the development of new 
technologies for environmental sustainability, knowledge and protection of marine habitats, 
food security, the enhancement of fishery products and the diversification of aquaculture 
products and their production systems

WG2 Marine abiotic resourches
Much of the national oil and gas production is extracted from the sea. There are margins for 
sustainable development and optimization: digitization, automation and modularity will allow to 
increase the safety of mining activities and expand the areas of extraction to the ultra-deep 
sea. Scientific studies are strongly needed to protect the environment. The seabed is still 
almost completely unexplored and potentially rich in important resources. 



WG 4 Shipbuilding and marine robotics
Maritime transport system: marine vehicles and port infrastructures, the set of non-transport 
surface units (for example supply vessels, research vessels, fishing units, etc.) and underwater 
robotics.

WG 5 Renewable energies from the sea
Development of energy converters for wave motion, tides and offshore wind (research centers, 
university spin-offs, SMEs and large companies). Current technological challenge concerns: 
productivity of the conversion systems, generation platforms, durability of the plants in the 
marine environment, reduction of maintenance costs, monitoring and mitigation of the impacts 
on the marine environment

WG 6 Blue biotechnology
Relate to the development of automated biosensing technologies for in situ monitoring of 
environmental quality and risks to human health, biotechnological solutions and bioremediation 
strategies for the recovery of polluted marine sites. 
Discovery and production of new bioactive molecules for new drugs, production of biomaterials 
from marine organisms, re-use of fishery waste materials to generate products with a high 
commercial value, etc. 





THE NATIONAL CONTEXT

The national recovery and resilience plan (PNRR) provides for various measures for 
infrastructures and research, also in relation to the themes of the BIG Cluster:

• the National Center for Biodiversity, 
with funding of € 320 million, with numerous activities relating to marine biodiversity.

• the National Center for Sustainable Mobility,
again of 320M€, which has one of the themes dedicated to sustainable maritime 
mobility

In addition to the interventions of the National Centers, PNNR also offers proposals for 
regional innovation ecosystems have strong connections with marine themes: 

e.g. the RAISE Ecosystem of the Liguria Region



RAISE ecosystem / Spoke 3 –Sustainable environmental caring and protection 
technologies

Development of an ecosystem of innovation with a network of nature-neutral 
technologies, for monitoring, preservation, and remediation of different natural 
ecosystems on land and sea, for the promotion and valorization of the Liguria territory.

Development of ecosystems of robots, sustainable materials and (bio)sensors, AI-based 
solutions …., envisioning new strategies for planning and actuation of sustainable 
management of the territory and costal areas.

National Research Program (PNR) 2021-2027.
It is the main reference for research activities for the next seven years, and contains the 
main guidelines for the development of the research policy on the Sea.

One of the 28 coordination tables was dedicated to "Knowledge, technological 
innovation and sustainable management of marine ecosystems"..



THE EUROPEAN AND INTERNATIONAL CONTEXT

Decade of Ocean Science for Sustainable Development, a 
United Nations / mobilize the scientific community, 
governments, the private sector and civil society around a 
common research program.

European Partnership “A climate neutral, Sustainable and 
productive Blue Economy Parternship” (SBEP)

One of the 49 partnerships that the European Commission has 
established with Horizon Europe, and the only one for 
coordinated by Italy. Cluster BIG has been indicated by the 
MUR as the ONLY consultation tool for the national community 
of the blue economy

WATERBORNE TP European Technology Platform for the 
Waterborne sector 

MISSION OCEAN



Design, steer and support a just and inclusive transition to a regenerative, resilient 
and sustainable blue economy. 

Sustainable Blue Economy Partnership (SBEP)

The SBEP aims to boost 
the transformation needed 
towards a 
climate-neutral, 
sustainable, productive 
and competitive
blue economy by 2030, 
while creating and 
supporting the conditions 
for a healthy ocean for the 
people by 2050.



transform the blue economy in line with the EU Green Deal and Digital strategies and the Recovery Package. 

contribute in the medium term to the 9 Expected Outcomes (EOs) of call HORIZON topic HORIZON-CL6-2022-
GOVERNANCE-01-02 and in the wider long term to 6 Expected Impacts (EIs) addressed in the Destination 7 –
Innovative governance, environmental observations and digital solutions in support of the Green Deal, 

Connected areas of impact to which outcomes of SBEP R&I co-funded projects can contribute 
Climate change mitigation and adaptation; 
Enhancing ecosystems and biodiversity on land and in water; 
Sustainable food systems from farm to fork on land and sea; 
High quality digital services for all 

SBEP

In cash and in-kind
contribution by 25 MS/AC + 
EC top-up (in cash) 
to launch joint calls and 
implement additional
activities (capacity building, 
shared use of research
infrastructures, etc…)



Strategic Research and 
Innovation Agenda
(SRIA) 

by MS/AC + EC + Sea-basins
initiatives, with support of JPI-O

39 Objectives

4 Pilllars

7 Cross-cutting enablers

http://www.jpi-oceans.eu/sites/jpi-oceans.eu/files/public/Blue%20partnership/Sustainable%20Blue%20Economy%20Partnership%20draft%20SRIA_V1.0.1.pdf


1) SRIA has 39 objectives

2) MS were asked to indicate:(i) urgency and importance of the objectives; (ii) tools to be used: 
R&Icalls, synthesis research, joint public procurements, mapping and scoping exercise, foresight 
backcasting, access to infrastructure, data, models, capacity building activities, demonstrator, 
dissemination, stakeholder engagement, open science, citizen sscience, others, ... ; (iii) regional added 
value

3) 39 priority objectives were identified and framed into five impact oriented thematic 

intervention areas to operationalize the SRIA in line with the EU policy objectives and the call 
text

4) They will be implemented and monitored on scientific, environmental, economic, technological and 
social outcome and impact by use of performance indicators.

IA 1 - Development and validation of Ocean Digital Twins at subsea-basin scale
IA 2 - Blue generation marine structures 
IA 3 - Planning and managing sea-uses
IA 4 - Healthy ‘Blue Food’ under a ‘One Health’ approach 
IA 5 - Enabling the green transition of ‘Blue Food’ production systems’ 
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Energy production concepts (models for wind/tidal/wave)

Strategies for 
integrated energy 
storage systems

Standardization of 
storage solutions

System integration

Energy storage concepts (models for wind/tidal/wave)

Energy distribution concepts (models for wind/tidal/wave)

Sustainable 
plant 

integration in 
marine 

environment

Methodologies 
for 

identification 
of installation 

sites

Max. life-cycle 
end-of-life value

Life-cycle 
methodologies 
for plant design 

and 
assessment

Overall ocean energy scenario analysis

Optimal layout

Offshore
aquaculture

Planning and 
managing sea use

Digital ocean

Sustainable 
solutions for 

construction and 
reuse of offshore 

platforms

Sensors and tools 
for digital transition

Business models

Smart grids modelling

Control systems
Smart energy management 

system

Efficient and 
sustainable 
platforms 
intelligent 

monitoring and 
maintenance

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

Efficient 
synergies for 
plants multi-

use
Integration

Carbon capture 
technologies and 
CO2 conversion

Ocean 
energy

Sustainable solutions 
for construction and 

reuse of offshore 
platforms

Deep-sea
mining

Offshore
aquaculture

Planning and 
managing sea use

Digital 
ocean

CCS technologies 
and CO2 conversion

Sensors and 
tools for digital 

transition

Marine 
Robotics

Marine robotics

Robust, flexible 
and resilient 

plants 
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Ocean energy
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Technological component development for CO2 capture

Technological component development for CO2 transport

Technological component development for CO2 storage

Standardization 
of carbon 
capture, 

transport, and 
storage  

solutions

Components 
integration 

Institutional 
barriers and 

societal 
acceptance

Scenario 
analyses: 

strategies for 
large-scale 

carbon capture, 
transport, and 

storage  systems 
implementation

Scenario 
analyses: 

strategies for 
large-scale 

carbon-neutral 
cycle 

implementation

Advanced CO2-H2O co electrolysis systems development 

Microalgae-mediated CO2 capture and biorefinery

Development and assessment of efficient 
methodologies for multiple-sources CO2

conversion into renewable organic fuel using 
renewable energy excess

Breakthrough solution to sustain recycling and valorization processes

Ocean 
energy

Sustainable solutions 
for construction and 

reuse of offshore 
platforms

Deep-sea
mining

Offshore
aquaculture

Planning and 
managing sea use

Digital 
ocean

CCS technologies 
and CO2 conversion

Sensors and 
tools for digital 

transition

Marine 
Robotics

Planning and 
managing sea use

Digital ocean

Sustainable 
solutions for 

construction and 
reuse of offshore 

platforms

Sensors and tools 
for digital transition

Marine robotics

Efficient 
synergies for  

multi-use
platform

Integration
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Deep-sea mining

Business models
Services (ships, etc.)

Platforms
Integrated models 

for analysis and 
evaluation of

decommissioning 
projects 

Environmental 
sustainability 
parameters

New 
materials, 

technologies, 
and 

processes

Max. life-cycle end-of-life value
Robust, 
flexible, 

and 
resilient 

platforms 

Sustainable 
design and 
assessment

methodologies
Min. end-of-life environmental 

impact 

Efficient and sustainable platforms 
intelligent monitoring

Efficient and effective predictive methods 
for platform analysis and decommissioning 

risks

Integration of technologies
Cost efficient 
maintenance

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

Ocean 
energy

Sustainable solutions 
for construction and 

reuse of offshore 
platforms

Deep-sea
mining

Offshore
aquaculture

Planning and 
managing sea use

Digital 
ocean

CCS technologies 
and CO2 conversion

Sensors and 
tools for digital 

transition

Marine 
Robotics

Ocean energy

Planning and 
managing sea use

Digital ocean

Sensors and tools 
for digital transition

Marine robotics

Carbon capture 
technologies and 
CO2 conversion

Offshore
aquaculture

Efficient 
synergies for 

multi-use
platform

Integration
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Sustainable plant integration in marine 
environment

Max. life-cycle end-of-life value
Robust, flexible 

and resilient 
plants 

Life-cycle 
methodologies 

for plant 
design and 
assessment

Optimal layout

Cost analysis

Identification of plant location characteristics
Development 

and 
assessment of 

ecosystem-
based plant 

models

Business models

Min. environmental impact

Efficient innovation for intelligent 
monitoring

Efficient and intelligent innovation for 
production management 

Integration of technologies

Cost efficient 
production  

management 
and 

maintenance

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

Ocean 
energy

Sustainable solutions 
for construction and 

reuse of offshore 
platforms

Deep-sea
mining

Offshore
aquaculture

Planning and 
managing sea use

Digital 
ocean

CCS technologies 
and CO2 conversion

Sensors and 
tools for digital 

transition

Marine 
Robotics

Planning and 
managing sea use

Digital ocean

Sensors and tools 
for digital transition

Marine robotics

Ocean energy

Efficient 
synergies for  

multi-use 
plants/

platform
Integration

Sustainable 
solutions for 

construction and 
reuse of offshore 

platforms
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Regulatory 
framework 

development and 
assessment for sea 

and deep-sea 
mining exploration 

and exploitation 

Planning and 
managing sea use

Digital ocean

Development and assessment of 
sustainable exploitation models 

Development 
of  models for 

cost 
assessment

Development and assessment of 
sustainable exploration models 

Development and 
integration of 

supporting 
technologies for 

deep-sea   

Systems for deep 
underwater communication

AUVs, ASVs, ROVs, …

Adaptive energy management system

Tools & methodologies for
real-time data monitoring, sharing, and control

Sustainable 
management of 

deep-sea 

Scientific studies and understanding of 
the activities impacts on the deep-sea 

environment

Efficient synergies for 
multi-sectorial 
integration of 
approaches 

and technologies

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

Ocean 
energy

Sustainable solutions 
for construction and 

reuse of offshore 
platforms

Deep-sea
mining

Offshore
aquaculture

Planning and 
managing sea use

Digital 
ocean

CCS technologies 
and CO2 conversion

Sensors and 
tools for digital 

transition

Marine 
Robotics

Sensors and tools 
for digital transition

Marine robotics

Sustainable 
solutions for 

construction and 
reuse of offshore 

platforms
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Relevant variables
and parameters for 

each sector

Development and 
assessment of 

analysis models 
for single 

economic sector

Scenario analysis

Relevant variables and 
parameters for each sector

Relevant mutual interaction 
variables and parameters 
Management of mutual 

interaction

Development and 
assessment of 

AI models 
integrating 

relevant sectors

Continuous acquisition 
and sharing of 

heterogenous and 
multi-source data for 

model updating  

Tools & methodologies for
data sharing

Tools & methodologies for
data management

Integration of 
platforms and 

services

Ocean energy

Development and 
assessment of 

platforms allowing 
Big Data Analytics ad 

social sensing data 
integration

Continuous 
development and 

assessment specific 
services for 

sustainable Blue 
Economy

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

Ocean 
energy

Sustainable solutions 
for construction and 

reuse of offshore 
platforms

Deep-sea
mining

Offshore
aquaculture

Planning and 
managing sea use

Digital 
ocean

CCS technologies 
and CO2 conversion

Sensors and 
tools for digital 

transition

Marine 
Robotics

Offshore
aquaculture

Planning and 
managing sea use

Digital ocean

Sustainable 
solutions for 

construction and 
reuse of offshore 

platforms

Sensors and tools 
for digital transition

Carbon capture 
technologies and 
CO2 conversion

Marine robotics

Deep-sea mining



Timeline 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

New Sensors for biodersity & Sensor networks

Underwater communication systems

Satellite data

Marine vehicles 

Observation networks

Continuous 
acquisition of 

heterogenous and 
multiple-source 

data

Existing data sets

Novel data sets

Assimilation of past and new data with physics-based computational models

Artificial intelligence
Cloud-based analysis

Digital data distribution

Continuous analysis of 
data 

Integration of 
heterogenous and 

multiple-source 
data

Knowledge input for 
other systems

Ocean energy
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• enhance geospatial 
data processing;

• allow data mining in 
large repositories 
extracting trends;

• perform data cluster 
analysis and outliers 
detection; 

• identify distribution of 
species;

• develop ecosystem 
modelling;

• perform vessel data 
analysis;

• forecast fishery 
statistics; 

• estimate climate 
change effects on 
species distributions;

• predict the spread of 
alien and invasive 
species;

• perform stock 
assessments

Ocean 
energy

Sustainable solutions 
for construction and 

reuse of offshore 
platforms

Deep-sea
mining

Offshore
aquaculture

Planning and 
managing sea use

Digital 
ocean

CCS technologies 
and CO2 conversion

Sensors and 
tools for digital 

transition

Marine 
Robotics

Offshore
aquaculture

Planning and 
managing sea use

Sustainable 
solutions for 

construction and 
reuse of offshore 

platforms

Sensors and tools 
for digital transition

Carbon capture 
technologies and 
CO2 conversion

Marine robotics

Deep-sea mining
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Ocean energy

Design and optimization of tools for observe, 
monitor, and simulate marine environment

Advanced 
computational 

methods to fuse 
multiple sources 

sensors data

Range of 
application:
• Detection
• Sensor fusion
• Dynamic 

modelling

Everywhere computingPredictive analytics

Artificial intelligence

Fast response to build up 
reaction strategies and decisions 

in real time

Digital twin

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

Ocean 
energy

Sustainable solutions 
for construction and 

reuse of offshore 
platforms

Deep-sea
mining

Offshore
aquaculture

Planning and 
managing sea use

Digital 
ocean

CCS technologies 
and CO2 conversion

Sensors and 
tools for digital 

transition

Marine 
Robotics

Offshore
aquaculture

Planning and 
managing sea use

Sustainable 
solutions for 

construction and 
reuse of offshore 

platforms

Carbon capture 
technologies and 
CO2 conversion

Marine robotics

Deep-sea mining
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Cost and size reduction of sensors 
advances in materials technology 

Anthropogenic 
impacts

Extended marine 
picture

Digital oceanInference/forecasts states 
from Big Data

Real time decision support, 
indicators and warnings of 

hazard, and real-time 
monitoring

Machine learning tools

Design and optimization of new marine energy devices/plants/vehicles
Virtual prototyping, and next-generation energy management

Advanced 
computational 

methods 

Assisting and control of 
vehicles/models for sensor 
networks/ signal processing

Support marine vehicles avoiding accidents
Provide marine vehicles optimal routes

Development IoT for transport, offshore activities, 
and maintenance

Intelligent sensing 
everywhere



Timeline

Au
to

no
m

ou
s 

an
d 

re
m

ot
el

y 
op

er
at

ed
 

ve
hi

cl
es

Ocean energy

Digital ocean

Hoovering stability for high-resolution imagine analysis and automatic 
identification of objects/species also using AI approaches

Increase endurance and navigation for extended exploration

Low acoustic signature for underwater noise minimization 
Swarms of small, low-cost, single task, easily deployable autonomous 

vehicles

AUVs, ASVs, 
ROVs

Improvement 
design and  
assessment

Lightweight materials
Materials capable to operate in diverse environment (sea/deep-sea)

Materials capable to operate in adverse environment (harsh sea/deep-sea)

New 
advanced 
materials

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
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Sustainable solutions 
for construction and 

reuse of offshore 
platforms

Deep-sea
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Offshore
aquaculture
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managing sea use

Digital 
ocean

CCS technologies 
and CO2 conversion

Sensors and 
tools for digital 

transition

Marine 
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Offshore
aquaculture

Planning and 
managing sea use

Sustainable 
solutions for 

construction and 
reuse of offshore 

platforms

Carbon capture 
technologies and 
CO2 conversion

Deep-sea mining

Sensors and tools 
for digital transition

Ad
va

nc
ed

 m
at

er
ia

ls
 a

nd
 

ad
di

tiv
e 

m
an

uf
ac

tu
rin

g 

Modular systems
Rapid prototyping

In situ production/repair

Up-to-date
manufacturing 

techniques

Tools for observe, monitor and simulate marine environment
Design and optimization of single vehicles

Advanced 
computational 

methods Virtual prototyping

Advanced methods 
for data collection 

and analysis
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