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Meeting the challenges of FOOD 
2030 requires innovative measures for 
sustainable, resilient, and inclusive food 
systems. Currently, seafood represents 
a significant portion of global animal 
protein production, with aquaculture being 
a key source. However, there is a lack of 
integration in research and development, 
with a focus on technical aspects rather than 
environmental and social considerations. 
The Eurobarometer highlights consumer 
concerns about the origin and transparency 
of fishery and aquaculture products. The EU, 
as the world’s largest fish importer, faces 
issues of trust and lack of information about 
the products. To encourage a higher seafood 
content diet with nutritional benefits and 
a low ecological footprint, a Farm-to-Fork 
strategy empowering consumers to choose 
sustainable products is proposed. 

FishEUTrust integrates diverse stakeholders, 
industry players, and consumer sectors 
through a shared platform that connects 
technology providers, supply chain 
participants, and regulatory bodies. Its 
mission is to overcome fragmentation 
in the current food system by enhancing 
transparency and traceability, ensuring 
a sustainable seafood supply chain. By 
promoting premium, pan-European farmed 
seafood, FishEUTrust addresses key aspects 
such as diet, health, consumer behavior, 
sustainable aquaculture, and the broader blue 
economy.

FishEUTrust is an interdisciplinary 
consortium of twenty-two organizations 
in fourteen countries and two associated 
partners (EAS and WRG Europe).  Nine 
partners are research and development 
institutions, with nine SMEs, one association 
(EUROFISH) and one non-profit SME 
(EuroFIR). 

FishEUTrust: Advancing Trust and 
Sustainability in European Seafood

Figure 1.  Overview of the FishEUTrust concept.

To achieve its main goal, FishEUTrust applies the following concepts:

•	 Co-creation living labs for validation of technologies
•	 Technological innovation for quality, safety and traceability 
•	 The FishEUTrust innovation platform integrating new technologies 

and engage the consumer
•	 Societal demand and consumer behaviour and preferences
•	 Consider environmental, social and health aspects – integration
•	 Define and maintain a governance – product labelling 
•	 Development of business models for sustainable seafood supply
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Co-Creation Living Labs: Real-World 
Demonstration for Impact

The FishEuTrust project has a very ambitious scope, 
which is to create or help create and readapt some of 
the living labs present within the borders of the EU to 
improve the perception of the end consumers and improve 
their confidence in fishery and aquaculture products. The 
Co-creation Living Labs (CLLs) are conceived as open 
innovation ecosystems based on a systematic co-creation 
approach. They support preparatory research, engaging and 
building an ecosystem of all stakeholders and integrating 
their expectations to be considered in project stages. 
The CLLs were established in partner countries: IPMA 
(Portugal), CETGA (Spain), ABT (Malta), Bugenvila 
(Croatia) and OXY (Denmark), covering three different areas, 
Mediterranean, Atlantic and North Sea, integrating across 
all sectors of the value chain to support the development, 
test and validation of the FishEUTrust technologies. At the 
same time, it should be mentioned that the CLL countries 
Portugal, Spain, Malta and Denmark have the highest 
consumption rate of fish in EU. The CLLs cover aquaculture 
(IPMA, CETGA, ABT), the gastronomy sector (Bugenvila), 
and industrial partners developing aquafarm systems and 
control technologies (OXY) (Figure 2). The CLLs locations 
have been chosen based on the different areas in which 
aquaculture is developed in the EU, not only because of the 
geographical differences, but also because of the differences 
in temperatures and species that can be farmed in each of 
them, trying to represent most of the species farmed in the 
European Union. 

The CLLs have six main features: (i) active user involvement 
(target groups); (ii) real-life settings; (iii) testing, validation 
and demonstration of innovative technologies and data-
driven solutions; (iv) multi-stakeholder participation 
and co-creation; (v) business approach and exploitation; 
(vi) assessment. CLL actors cooperate in developing 
and testing new technologies, products, services, policy 
instruments, planning tools, organizational forms, and 
governance arrangements. The network of the CLLs is a 
service infrastructure for the project implementation, from 
the participatory design and review of the competence 
framework to innovative tools and solutions validation and 
demonstration, to community engagement and dissemination 
activities.

Smart Control Systems for Seafood 
Safety & Quality

The innovative tools and sensors for the detection of 
pathogenic bacteria, antibiotics, freshness and toxins in fish 
and mussels were developed (Figure 3). Screen-printed 
electrodes (SPEs) offer a practical solution for on-site 
analyses and exhibit numerous advantages, like cost-
effectiveness, single-use capability (preventing electrode 
contamination issues), user-friendly operation, and small 
sample volume requirements. The utilization of nanomaterials 
and aptamers as biorecognition elements improves the 
sensibility and selectivity of the detection, due to their 
favourable properties, including good conductivity, high 
active surface, biocompatibility, ease of modification and 
functionalization and high specificity for the target analyte.

Four strategies were employed for the detection of pathogenic 
bacteria or antibiotics:

(i) electrochemical aptasensors using a specific aptamer for 
the detection of vancomycin, bacteria or quorum sensing 
molecules characteristic of Gram-negative bacteria;

(ii) electrochemical sensors based on molecularly imprinted 
polymer for the selective and sensitive detection of the 
cephalosporin antibiotics;

Figure 2. Location map and identification of FishEUTrust CLLs in the seafood supply chain

Figure 3. The smart  
control systems for seafood 

safety and quality.
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(iii) electrochemical fingerprint of tetracyclines;

(iv) electrochemical sensors for the detection of molecules, 
serving as biomarkers of biofilm formation or bacteria 
contamination using SPEs modified with nanomaterials.

The freshness was assessed by means of a sensor based on an 
electrochemical chemotransistor, comprising a conducting 
polymer as the chemosensitive material, four measurement 
electrodes for simultaneous and silver/silver-chloride 
reference electrode.

Marine toxins detection was assessed by means of two 
electrochemical aptamer-based sensors specifically designed 
for okadaic acid (OA) and saxitoxin (STX). These sensors 
were developed onto a polymeric/gold nanoparticle 
nanocomposite to enhance the electrochemical properties of 
screen-printed carbon electrodes. The assays are both based on 
a competitive format and exploit an enzymatic amplification 
of the signal, as to increase the sensitivity of the device for an 
accurate OA and STX detection.

This work is being conducted in cooperation with UMF in 
Romania, UNIFI in Italy, BTU in Germany and MICRUX 
from Spain. All these sensors will be tested in different 
scenarios in the CLLs. 

Solutions for a Transparent Seafood  
Supply Chain

To improve the traceability and transparency of the seafood 
value chain, the following technologies will be developed 
including: physical traceability integrating metagenomics 
(UNIFI), genetic biomarkers (UNIPD) and stable isotope 
approach ( JSI), digital technologies based on Product 
Passport (BELIT), IoT system (DigitlSmart)and unique 
identification and labelling of product instances such as 
SEAFOODTOMORROW (EuroFIR). 

Physical traceability shows promising results. Targeted 
sequencing has been shown to be able to discriminate 
different sampling sites (and thus fish product origin) based 
primarily on cluster analysis. With this approach it was also 
possible to find site-specific bacterial markers, as already 
demonstrated by analysing the first set of local samples, the 
results of which have already been published in a full paper 
(https://doi.org/10.1186/s42523-024-00300-z). Untargeted 
sequencing, whose protocols have been refined and adapted 
for extraction and fragmentation of genomic DNA from fish 
gills, has been successfully carried out and currently the data 

are being analysed. This will allow us to improve the depth 
of information obtained, as well as obtain data regarding 
Antibiotic Resistance Genes (ARGs) and Specific Spoilage 
Organisms (SSOs). The alternative phenotypical approach 
proposed, namely Biolog Ecoplate, could be an alternative 
or go alongside sequencing-based approaches, increasing the 
tools available for determining the provenance and quality of 
the catch in a food safety and security optic. 

Key findings from applying the stable isotope and elemental 
approach include the differentiation between wild and farmed 
fish, with higher δ¹³C, δ¹⁵N, and δ³⁴S values observed in wild 
specimens. Geographical discrimination was also achieved 
based on distinct isotopic signatures, with δ¹⁸O identified 
as a key differentiating parameter. The model’s accuracy in 
verifying the country of origin was further improved by 
incorporating elemental composition.

The originality of the FishEUTrust project lies in integrating 
genomic, metagenomic, and stable isotope data and using 
recent advances in machine learning to classify sea bream 
based on the type and origin of production, providing 
explanations for the predictions made.

Further product passports will be supported by an integrated 
traceability system utilizing QR codes, smart labels, and 
blockchain technology. By scanning a QR code or interacting 
with a smart tag, consumers will be able to verify the 
seafood’s entire journey—from catch or farm to processing, 
distribution, and final sale. Blockchain ensures that each step 
in the supply chain is securely recorded and tamper-proof, 
enhancing transparency and consumer confidence.

Additionally, IoT sensors and cloud-based platforms will 
provide real-time tracking of seafood products, monitoring 
temperature, freshness, and transportation conditions. This 
digital infrastructure will not only strengthen food safety but 
also facilitate seamless integration with AI-powered tools for 
supply chain optimization and fraud detection, but also for 
better stakeholder engagement.

It has yet to be decided exactly what information will be 
included in these passports. However, the system is expected 
to provide key details such as geographic origin, supply 
chain history, carbon footprint, environmental impact, and 
nutritional value.

FishEUTrust is adopting the integrated assessment to 
improve FishEUTrust products environmental, economic and 
social sustainability, enhance their resilience and ensure their 
healthiness (DTU, UNIBO). 

Figure 4. Context view of the proposed IoT system.
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Strategies for Stimulating Behavioral 
Change and Enhancing Consumer Trust

The strategies for stimulating behavioural change and increase 
consumer trust includes different approaches: face-to-face 
interaction, virtual environments and digital solutions.

Most face-to-face activities are conducted within CLLs 
specifically at ABT and IPMA. IPMA has developed 
training and education materials as content and organized 
physical meetings, including seminars, guided visits, thematic 
workshops, both aimed at the general public and particular 
relevant sets of stakeholders of the sea sector. The activities 
organized by ABT actively engaged young people through 
dynamic events, including an innovative ‘hackathon’ in Malta 
and an interactive youth-focused event in Trondheim during 
AquaNor 2023, inspiring the next generation to connect 
with the future of the seafood sector. Further Bugenvila 
(gastronomy) is applying its innovative food product to 
present consumers with healthy Mediterranean cuisine. 
Bugenvila’s fish and shellfish meals will adhere to traditional 
Mediterranean cuisine and reflect the cultural, culinary 
heritage of Dalmatia and the Istrian peninsula.

Virtual environments developed by UNIBO will test in-
depth consumers preferences in the three selected EU 
Countries of Italy, Slovenia and Denmark. Consumers will 
be engaged in virtual choice experiments where their choices 
will be analysed, considering also parameters and constraints 
of time and money limitations, labelling, and the possibility 
to use a shopping list. Results of these activities will define 
the key characteristics of innovative products and processes/
innovations that are more appealing for different target 
consumer groups and will be the theoretical basis for the 
definition of the most effective monetary and non-monetary 
interventions that will increase demand for FishEUTrust 
products. 

This evaluation will also help to define clear labelling and 
certification schemes for consumer acceptance.

The FishEUTrust platform (BELIT, DigitalSmart, JSI) 
will provide access to the digital tools for supporting 
consumer engagement and empowerment, such as accessible 
gamification solutions validated in FishEUTrust clusters, 
making sustainable choices both fun and rewarding. The 
design of the nudging solution/gamification has been 
developed, while the technical application is still in progress. 
The platform will be user-friendly and open, integrating 
artificial intelligence (AI), data science, and Human-
Computer Interactions (HCI). 

Engagement, Collaboration, and Impact

Effective engagement, collaboration, and impact are essential 
to driving innovation and trust within the seafood sector. 
Through strategic dissemination, targeted communication, 
and dynamic clustering activities, FishEUTrust connects 
stakeholders, fosters knowledge exchange, and builds 
synergies across regions and industries. 

Synergy with related projects and networks is ongoing at 
three different levels:

Collaboration with the sister project Sea2See – Notably, a joint 
satellite event on cultural culinary heritage was organized 
at the UN Ocean Decade Conference in April 2024 in 
Barcelona (Figure 5).

Synergy with aquaculture projects at key trade events – 
During AQUA 2024 in Copenhagen, FishEUTrust had 
the opportunity to connect with other projects, including 
AWARE-EU, AlgaeProBANOS, Baltic MUPPETS, and 
SAFE (SmartAqua4FuturE), by sharing the same stand 
and fostering collaboration (Figure 6).

Engagement with various EU-funded projects – FishEUTrust 
is actively collaborating with THEROS, WATSON, 
SEA2SEE, TITAN, ALIANCE, CUES, TEALHelix 
and FOODGUARD through joint activities, including 
webinars. A key upcoming event, Traceability and 
Verification in Food Supply Chains – The Technological 
Perspective, is scheduled for February 21, 2025.

As FishEUTrust enters its third year, it is an important 
goal to demonstrate the project innovations and outcomes 
to potential stakeholders and end-users in order to 
create pathways to market after the project completes in 
2026. Notably, FishEUTrust has been recognized for its 
contributions to AI-based knowledge in fisheries and has 
been invited to present a poster at the Fisheries Science 
Seminar on AI, scheduled for September 25th, 2024. 

Furthermore, the most suitable technologies have been 
presented at the Demonstration (DEMO) Day on November 
6th, 2024 in Olhão, Portugal. Partners were invited to propose 
technologies based on their relevance, maturity level, and 
applicability to the targeted audience. The final selection 
included a diverse range of innovations to demonstrate 
the project’s multidisciplinary approach. A comprehensive 
flyer translated also in Portuguese was created to provide 
attendees with an overview of the event including a schedule 
of the sessions, information about venue and logistics and 
presentation of relevant technologies. 

 
 

Figure 5. FishEUTrust and Sea2See join satellite event at the  UN 
Ocean Decade Conference on April 2024

Figure 6. AQUA 2024 in Copenhagen
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Demonstrations included:

•	 Sensors for the detection of bacteria and antibiotics, 
where participants were invited to try out the 
smartphone-based sensors for themselves

•	 Sensors to detect toxins in mussels, , where the 
participants had the opportunity to try out also the 
extraction of toxins from mussels

•	 Genetic extraction methods for traceability of fish

•	 Sensorial tasting experiences of cold and hot smoked fish

•	 Consumer engagement tools via a virtual reality 3D 
supermarket

The venue featured multiple stands, each dedicated to a 
specific technology or partner. These stands included:

•	 Video Presentations: Partners utilized videos to provide 
context and demonstrate real-world applications of their 
technologies.

•	 Interactive Displays: Visitors were encouraged to 
interact with prototypes, devices, and software to better 
understand their functionalities.

•	 Live Demonstrations: Hands-on sessions showcased 
the practical applications of the innovations, sparking 
engaging conversations between partners and 
stakeholders.

The experience of different DEMO activities is presented in 
Figure 7.

The day ended with interactive presentations on life cycle 
analysis and architecture of the FishEUTrust platform. The 
project is planning further demonstration days at its other 
living labs within 2025.

As it moves forward, FishEUTrust’s cutting-edge solutions 
will continue to empower consumers, industry players, and 
policymakers, ensuring a healthier, safer, and more sustainable 
blue economy for future generations. If you’re interested in 
following the project’s progress and latest developments, 
visit www.fisheutrust.org and be part of the future of 
sustainable seafood!

Partners abbreviations:

ABT – AquaBio Tech, Malta

BELIT – Preduzece za informacione tehnologije i 
elektronsko trgovanje BELIT DOO, Serbia

BTU – Brandenburg University of Technology Cottbus-
Senftenberg, Germany

Bugenvila – BUGENVILA INVESTICIJE D.O.O., Croatia

CETGA - Centro Tecnológico del Cluster de la Acuicultura, 
Spain

DigitalSmart – DigitalSmart DOO, Monte Negro

DTU – Danmarks Tekniske Universitet, Denmark

EuroFir – European Food Information Resources, Belgium

EUROFISH – Eurofish International Organization, 
Denmark

IPMA - Instituto Português do Mar e da Atmosfera, Portugal

JdlC - DE LA CUEVA GONZALEZ COTERA JAVIER, 
Spain

JSI – Jožef Stefan Institute, Slovenia

Micrux – MICRUX FLUIDIC SL, Spain

NORCE – NORCE, Norway

OXY – Oxyguard, Denmark

REDINN - RETE EUROPEA DELL’INNOVAZIONE, 
Italy

UMF – University of Medicine and Pharmacy, “Iuliu 
Haţieganu” Cluj-Napoca, Romania

UNIBO – University of Bologna, Italy

UNIFI – University of Florence, Italy

UNIPD – University of Padova, Italy

Associated Partners:

WRG Europe – WRG Europe, UK

EAS - EU Aquaculture Society, Belgium

Figure 7. Experience from the DEMO session
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