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We count on you too!

How to connect to Slido:

1. WiFi: ECvisitor (Password: Welcome)

2. Go to Slido.com (or scan the QR code)

3. Fill in the code: #ETP_FishAqua

4. Answer the questions!

We invite you also to use social media with 
#ETP_FishAqua

Sli.do



Imagine you are on a fishing or aquaculture 
vessel in 2050, what is the one innovation 
that you see making a significant 
advancement from ǘƻŘŀȅΩǎ ǾŜǎǎŜƭǎΚ

᷉  Start presenting to display the poll results on this slide.

Warm-Up question



Energy 
Transition in EU 
Fisheriesand 
Aquaculture



Communication on Energy transition of EU fisheries and 
aquaculture
Four main areas to acceleratethe transition
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Knowledge and Innovation - deliverables

ÅOnline platform: ETP page within the EU Blue Economy Observatory website (Online since Oct 
2023)

ÅCompendium Published together with the Communication on 21 February 2022. To be updated 
online (with search function ) in the EU Blue Economy Observatory website. 

ÅTool with impact of fuel prices in the fleet: Fishing Fleet Fuel analysis - European Commission 
(europa.eu) (Launched in May 2023)

ÅOpportunities to build synergies with networks and programmes to develop living labs (the EU-
wide innovation ecosystem in real-life environments) including with the European Investment 
Bank:

ÅEP pilot call launched on 20/2/2024. Call closes in June 2024;Info day on 18 March.

ÅEU study on technological advanced and their costs/benefits for promoting and enabling the 
energy transition in the sector to gain better understanding of the costs, benefits, investment 
needs: Feb 2024

https://blue-economy-observatory.ec.europa.eu/energy-transition_en
https://oceans-and-fisheries.ec.europa.eu/system/files/2023-02/possibilities-examples-energy-transition.pdf
https://blue-economy-observatory.ec.europa.eu/best-practices-energy-transition-fisheries-and-aquaculture_en
https://cinea.ec.europa.eu/news-events/news/new-pilot-project-call-proposals-will-foster-energy-transition-fisheries-2024-02-20_en
https://cinea.ec.europa.eu/news-events/events/info-day-call-proposals-pilot-project-fostering-energy-transition-fisheries-sector-2024-03-18_en
https://maritime-forum.ec.europa.eu/study-techno-economic-analysis-energy-transition-eu-fisheries-and-aquaculture-sector_en
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Study summary
Techno-economic analysis for the energy transition 

of the fisheries and aquaculture sector
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1 ï Study context and objectives

The objective of the study was to map the low-carbon energy innovations and 
energy efficiency solutions within the EU fisheries and aquaculture sector by: 

1. Determining the energy costs and related CO2e emissions of the current status 
of EU fisheries and aquaculture sector; 

2. Developing a ñTechno-economic analysisò of the innovative low-carbon 
technologies and energy efficiency solutions in fisheries and aquaculture; 

3. Defining the main barriers and bottlenecks, as well as the possibilities of 
synergies by design for an efficient transition path. 



2 ï Fisheries sector analysis logic

A. Baseline energy costs and related CO2e emissions.

B. Identify and group currently known innovations that can reduce CO2e emissions.

C. Estimate readiness levels, required capex, required opex associated with innovations.

D. Generate Marginal Abatement Cost Curves for short and long term.

E. Cashflow analysis to assess payback/ net present value indicators

F. Risk-likelihood-consequence analysis to address non-financial dimensions



2 ï Fisheries baseline
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Fleet segment

Energy consumption of the EU fishing fleet in 2021 (excluding 
Greece)

ÅThe fuel prices have shown variability from 2008 to 2023, with a peak between 2011 and 2013, as well as recently in 
2022 which negatively affect fisherôs income.

ÅThe analysis reveals a decrease in average energy costs and CO2e emissions per tonne of fish over time.

ÅEU fishing fleet emissions account for 3-4% of EU maritime emissions, with LSF being the largest emitter.



2 ï Fisheries sector emissions reduction opportunities

45 Innovations identified

A. Engine and propulsion innovations: focus on enhancing engine efficiency   (10)

B. Vessel design and operations: includes modifications to reduce vessel resistance  (3)

C. Alternative propulsion: explores the use of biofuels, electrification and other non-fossil fuel sources (9)

D. Assisted propulsion: looks at wind-assisted technologies    (5)

E. Fishing gear: modify nets and trawling methods     (9)

F. On-board processing operations: efficient ice pumps and refrigerants for fish freezing processes (3)

G. Facilitating processes: such as smart steaming, route planning and energy monitoring devices (6)



3 ï Selected results for fisheries

SSCF

ÅAnalysed options for SSCF are loss-making with uncertain payback durations, no positive ROI.

ÅSignificant financial gaps exist for these solutions to be profitable; diesel-electric solutions require up to EUR 
488,616, energy audits as low as EUR 1,386.

ÅBiodiesel is the most promising for SSCF decarbonisation.

LSF and DWF

ÅSubstituting trawlers with outriggers and sumwings offers best returns and significant CO2e reductions for LSF and 
DWF segments.

ÅPositive EAAs for from various technologies that also bring CO2e abatements reaching 25% for LSF and 40% for 
DWF >40m.



4 ï Aquaculture sector analysis logic: complex supply chains



4 ï Aquaculture sector analysis logic

ÅIdentification of main species farmed in EU (in volume); and main aquaculture typologies.

ÅCO2e emissions estimated based on Life Cycle Assessment.

ÅAnalysis of the peer-reviewed literature on the application of LCA to EU aquaculture.

ÅDevelopment of an «LCA model portfolio» based on inventories published in peer reviewed papers.

ÅEstimation of CO2e baseline emissions from EU aquaculture in 2019, based on volumes and 
intensities of the main species/farming typologies.

Å Identification of the most promising innovations for reducing CO2e emissions at farm sites. 

ÅValidation: worskhops and targeted interviews.

ÅAssessment of the CO2e reduction using the model portfolio in representative case studies.

ÅAssessment of economic indicators for the main segments of EU aquaculture (case study 
approach). 



5 ï Emissions baseline development

Commercial 
species

EU production 
2019 [tonne]

Total CO2e 
emissions [tonne]

Percentage 
contribution

EU Average 
Emission intensity 
[kgCO2e/kg lw]

S1.1 Mussel 453,559 208,170 9.8 0.46

S1.1 Oyster 101,683 32,318 1.5 0.32

S1.1 Clam 32,734 9,662 0.5 0.30

S1.2 Seabream 92,476 424,930 20.0 4.59

S1.2 Seabass 83,872 407,332 19.1 4.84

S2.1 Carp 80,195 481,170 22.6 6.00

S2.2 Trout 196,837 564,472 26.5 2.87

Total EU 2019 1,041,386 2,112,085 100 2.043

S1.1: Marine aquaculture: shellfish

S1.2: Marine aquaculture: finfish
S2.1: Freshwater aquaculture: extensive/semi-intensive
S2.2_ Freshwater aquaculture: intensive



5 ï Case studies: medium size rainbow trout farm, northern Italy

Medium farm, Italy Total emissions 
[tonne CO2e /tonne 
fish]

Feed emissions 
[tonne CO2e /tonne 
fish]

Electricity emissions 
[tonne CO2e /tonne 
fish]

Oxygen use 
emissions [tonne 
CO2e /tonne fish]

Benchmark 2.420 1.128 0.364 0.841

S2: 100% electricity 
covered by PV

2.122 1.128 0.065 0.841

S3: oxygen generator: 
100% electricity 
covered by PV

1.317 1.128 0.0102 0

Payback period: 11 years

Economic lifetime: 10-15
Year for payback: 2034
Internal Rate of Return (IRR): 7%

Hot spots:
V Electricity

V Liquid oxygen supply

Solution:
V Installation of Photovoltaic

V Investment in oxygen generator (from air)



5 ï Results summary

ÅCO2e emissions from EU aquaculture, 2.13 Million tonnes in 2019, represent 0.6% of the total emissions 
estimated by the EAA for the agriculture sector, which in 2019 amounted to 368 million tonnes.

ÅThese emissions can be further reduced by implementing innovations already available and, in some 
instances, economically viable.

Innovation Segment TRL Available CAPEX (EURO) OPEX CO2e reduction 
potential in % 

PV Installation Land-based 
Aquaculture

9 Now 20.000 ï 1.500.000 N/A 5-14%

PV Installation Shellfish Hatchery 9 Now 250.000 ï 300.000 N/A 43%

O2 Generator Land-based 
Aquaculture

9 Now 150.000 ï 500.000 N/A 16-33%

Barge Marine Fish 
Aquaculture

9 Now 1.900.000 ï 
2.400.000

40.000 ï 90. 000 8-13%

Electrification of 
boats

Marine Fish 
Aquaculture

9 Now 1.500.000 Depends on MS and 
distance to the coast

20-61%

Electrification of 
boats

Marine Shellfish 
Aquaculture

9 Now 250.000 ï 750.000 Depends on MS and 
distance to the coast

41%



Thanks for your attention!

ÅDetailed study report is being made available (along with annexes on request)



ENoLL ξEuropean Network of Living Labs
DG MARE, 28th February 2024
Martina Desole, ENoLL Director
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What are Living Labs?
Living Labs are open innovation ecosystems  in real - life environments based on a 

 systematic  user co -creation approach that integrates research and innovation 
activities in communities, placing citizens at the centre of innovation

Active User 
Involvement

Co-creation Living Labs operate as intermediaries  
among citizens, research organisations, 
companies and government agencies or 
levels for joint -value co -creation, rapid 
prototyping or to scale up innovation and 
businesses.

They are open innovation ecosystems in 
real -life  environments using iterative 
feedback processes throughout the 
lifecycle approach of an innovation

Academia Government

IndustryCitizens

Quadruple 
Helix



LLs are open innovation ecosystems  
Living Labs are open innovation ecosystems  in real - life environments based on a 

 systematic  user co -creation approach that integrates research and innovation 
activities in communities, placing citizens at the centre of innovation

OPEN 
INNOVATION

USER DRIVEN 
INNOVATION



LL are a modern tool for research , 
adapted to the needs of today, where citizen can contribute to the co -

research and where Living labs can be considered at service of Science 
as real Research infrastructures , and as Technology research 

infrastructures  depending on the innovation stage of maturity they are 
operating in.  



LLs in real - life environments
Living Labs are open innovation ecosystems  in real - life environments based on a 

 systematic  user co -creation approach that integrates research and innovation 
activities in communities, placing citizens at the centre of innovation



Doctor/nurse Family

Psychologist

Ethics Manager Patient

Wearable 
sensor



URBAN LIVING LAB

Infrastructure 
& technology

Citizens

Public 
administration

Urban 
planners

Academics & 
researchers

Real estate 
professionals

Commerce & 
retailers
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Academics & 
researchers

Vessels

Fisherman

Renewables 
technologies

Food 
processing

Aquaculture



LLs are based on systematic  user co -creation approach 



LIVING LAB INTEGRATIVE PROCESS å DESIGN THINKING



Living Lab are 
trustful regional 
ecosystems

Living Labs create a trustful environment that all 
stakeholders perceive as safe and neutral to open and 
contribute, understanding the value for them but also the 

value for the whole ecosystem
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Why Living Labs?

34

Real- life environment
LL provide a real -life environment for testing and validating 
innovations

Address complex societal 
challenges
LL are powerful tools for co -creating solutions 
that address complex societal challenges and 
wicked problems that are complex, dynamic, 
and often involve multiple stakeholders

Involve end -users in the innovation 
process
LL involve end -users in the innovation process, 
ensuring solutions are tailored to their needs

Quadruple helix
LL enable collaboration between different stakeholders, 
including researchers, industry partners, and communities

Faster innovation cycle
LL facilitate rapid iteration and prototyping of 

solutions , leading to faster innovation cycles

Insights into the adoption
LL provide valuable insights into the adoption and 

sustainability of innovations in the long run

Bridge the research/market gap
LL help bridge the gap  between research and 

market uptake, leading to more impactful 
innovations

Derisk  innovation
Transforming clients into developers, LLs support the creation of 

products and services that are more suitable for the market



Industry, Academia, Public Authorities and Citizens 
are part of the so -called Quadruple Helix model 

(QHM), where users are placed at the heart of the 
innovation ecosystem . 

This means that citizens/users must be 
considered as actors, not factors , of the 

innovation process.

QUADRUPLE HELIX



http://www.diva-portal.org/smash/get/diva2:1239574/FULLTEXT01.pdf(Habibipour2018) 

Theoretical & Methodological 
Challenges

Governance & Process -related 
Challenges

"g®~ª«í ?~®s´^®s~|«Ï @kki« ^|i 
Expectations

Ethical Challenges

LIVING LABS CHALLENGES

http://www.diva-portal.org/smash/get/diva2:1239574/FULLTEXT01.pdf


Living Labs EU -wide recognition 
22 topics within the 
23-24 Horizon 
Europe work 
programme 
explicitly ask to set -
up/use  Living Labs

Joint Working 
Groups ENoLL 
& European 
Commission

Living Labs cited as 
one of the five 
flagships of the 
New European 
Innovation Agenda



Living Labs EU -wide recognition 

Partnership for Agroecology

A Soil Deal for Europe Mission

Cancer Mission

Climate -neutral and smart 
cities Mission

Climate Change Mission

Zero Pollution ξ Green Deal

Regulatory learning tool 



CASE STUDY ILVO MARIEN LIVING LAB
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Why Certification

ENoLL Living Labs undergo a structural and methodological quality assessment of their maturity as 
an innovation ecosystem. This seal of quality makes ENoLL Living Labs the global standard on user-driven 

innovation. 

consistent use of a Living Lab approach 

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.vectorstock.com%2Froyalty-free-vector%2Fseal-of-quality-rubber-stamp-vector-12471539&psig=AOvVaw2PHsrwaOlH1ZkHSnHbMAK_&ust=1705691256085000&source=images&cd=vfe&opi=89978449&ved=0CBIQjRxqFwoTCMDEiazR54MDFQAAAAAdAAAAABAt


24 -27 September


