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Executive Summary
The deliverable 5.4 draws learnings from the four use cases conducted under the Work
Package 5 of the Fish-X project.

Three use cases collaborate with fishers took place in Portugal (Algarve), Croatia (Velebit
Channel and Vis Archipelago) and Ireland (Islands off Donegal and Galway). In Portugal,
Sciaena and ANP|WWF Portugal succeeded in installing 59 beacons on vessels from six
fishing associations of the Western Algarve. In Croatia, WWF Adria secured 31 VMS
installations and 9 e-gears. Both field work started in August 2023 while the Irish use case
kicked off a bit later given that the responsible partners, the Irish Islands Marine Resource
Organisation (IIMRO) joined the Fish-X consortium in June 2024. From that date on, IMRO
installed 14 devices and 2 e-gears. A total of 104 Vessel Monitoring System (VMS) beacons
on board and 11 fishing gear markers were installed.

The fourth use case has a different purpose to support the development of the traceability
platform with stakeholders along the seafood value chain in the Baltic Sea, led by OURZ. All
this field work comes together to implement digital solutions directed towards the marine small-
scale fleet segment.

The analysis first provides an overview of each of the use cases and their respective
achievements. The second section details the contextualisation of the engagement with
fishers with regards to the legislative and political framework, the path to the decarbonisation
of the small-scale sector, the two regional capacity-building workshops organised in the
Mediterranean and a brief overview of ongoing international projects of Small-Scale Fisheries
(SSF) digitalisation. In the third part, the responses to the questionnaires circulated across
fishers in the use case are presented. In the fourth section, the responses to the
guestionnaires are compared across Ireland, Portugal and Croatia. Finally, the last section
takes stock of the learnings of the field work and gives a forward-looking perspective on how
a Fish-X 2.0 project could look like.

Based on the 34 answers to the questionnaire, there is a mixed understanding on the
upcoming requirement in the EU Fisheries Control Regulation to be geolocalised at sea,
among others. In Croatia, fishers are more aware of legislation than in Portugal and Ireland.
Information typically circulates via word of mouth between fishers but also through the
channels of the fishery organisations. The main motivation to participate in Fish-X are the fact
of being a member of the fishery representative organisation and the benefits gained through
the use of the devices, namely safeguarding their fishing grounds in an ever more crowded
maritime space. The role of the fishery representative organisation is highlighted as being key
to meet this need for fishes.

The deliverable 5.4 is closely connected with the deliverable 5.3 as the latter focuses more on
the technicality of the devices, both VMS beacon and e-gear marker and of the web platform
to visualise the vessels’ trajectories (called FISHWeb). Therefore, this present document
complements the information provided in D5.3 with qualitative data collected directly from
fishers about their perception and acceptance of technology. More widely, WP5 activities are
the backbone of the consortium’s work as it is the gateway with fishers to collect data from the
ground that are then used for the three technological Fish-X outputs (Data Space, Insight and
Traceability Platforms).
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1. Use Cases’ Description and Purpose

As shown by the 2024 Annual Economic Report on the EU Fishing Fleet of the Scientific
Technical and Economic Committee for Fisheries (STECF), 52,380 fishing vessels were active
in 2022 in the European Union. Breaking it down, 76% were small-scale vessels, 23% large-
scale vessels and 0.5% distant-water fleet (i.e. EU flag vessel fishing in non-EU waters).! SSF
represents 8% of the gross tonnage, 21% of the engine power and 53% of the overall fisher's
employment (see Figure 1: Trends and variations on capacity in number of vessels, gross
tonnage and engine power). Small-scale fisheries are defined by the Regulation (EU)
2021/1139 establishing the European Maritime, Fisheries and Aquaculture Fund (EMFAF) as
vessels under 12 meters, not using towed gears and fishers on foot such as shellfish
harvesters.

Small-scale fishing vessels are characterised by coastal fishing and daily trips, are not species
specific, using multiple gears depending on the season. They typically set gears and haul
them the same day or in the following days. Their fishing patterns need high resolution
sampling rates as they travel over limited distances compared to the larger fleets and the
duration of their fishing activity within a fishing trip is significantly shorter.

] . Overall, there is a
5 100 100 99 g5 g5 .. decrease in terms of

100 93 94 g3

“ 0y, landings, value,

%0 g7 97 88 g7

0 _ @ % tonnage and number of
> . vessels even though
5 ' SSF remains the most
0 ? important fleet segment

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 In EU fISherIes and Of
the fishing industry’s
employment. This
picture can be further
analysed per sea basin
with the Mediterranean
region accounting for
o 41% of the total value.
The Southern Western
Waters, with the Atlantic
coastline, represents

the second largest total
Data source: MS data submissions under the 2024 Fleet Economic data call (MARE/AZ/ACS(2024)). Trends Value Wlth 33%
exclude Greece for time-series consistency. !

ssels (thousands)

Number of ve

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

SCF LSF DWF Vessel number Vessel tonnage Vessel power

a

s tennage {thousand GT)

DWE 5CF LSF DWE

Figure 1: Trends and variations on capacity in number of vessels, gross tonnage
and engine power (excluding GRC). Source: STECF, 2024. SSCF: small-scale
coastal fleet, LSF: large scale fleet, DSW: distant water fleet

! European Commission, Joint Research Centre, Scientific, Technical and Economic Committee for Fisheries
(STECF) — The 2024 Annual Economic Report on the EU Fishing Fleet (STECF-24-03 & STECF-24-07), Prellezo, R.,
Sabatella, E.C, Virtanen, J., Tardy Martorell, M., and Guillen, J. editor(s), Publications Office of the European
Union, Luxembourg, 2024.
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In the Baltic and Black Sea regions, a decline was continuously observed over the period from
2018 until 2022 (see Figure 2 on trends on landings in value for the SSF by main fishing
region).

The use cases tested

several devices

provided by the

technology company
-3 CLS, namely the
NEMO, NAOS and
' FISHWeb. The NEMO
EBans — I I i VMS devices are

Balti Backsea  Mediterranean NorthSea and NorthWestern Other fising _ Souther standalone and self-
orth sea and Nortp Western G sing | Sotvern contained, are easy to

install, reliable and
Data source: MS data submissions under the 2024 Fleet Economic data call (MARE/A3/AC(2024). Al user  friendly. The

2018 mI2019 w2020 w2021 w07

monetary values have been adjusted for inflation; constant prices (2022). hig h-resolution data
Figure 2: Trends on landings in value for the SSCF by main fishing region. Source: generaf[ed _ is
STECF, 2024. accessible by fishers

for their own vessel
through the CLS FISHWeb platform which provides useful information for fishing operations
and safety at sea.

1.1 Portuguese Use Case

Small-scale fisheries (SSF) are a significant part of Portuguese fisheries (according to DGRM,
the Directorate-General for Natural Resources, Safety and Maritime Services, around 91% of
the fleet is less than 12m long), playing an important socio-economic and cultural role. SSF
target a wide range of species using various types of gear, including gillnets, trammel nets,
longlines, pots and traps. The Algarve region (the south of Portugal) is a key area for SSF,
where many coastal communities rely on fishing as their primary source of income. However,
limited data and information on SSF activities continue to hinder effective management of the
sector and the stocks they depend upon.

In the Fish-X Portuguese use case, fishers are being engaged to test Vessel Monitoring
System (VMS) devices, known as NEMOs, to analyse their performance and functionality, as
well as to gather data from SSF and get a glimpse of what the future control rules will imply
from a practical perspective. Prior to Fish-X project, other initiatives, such as ParticiPESCA
and AMPIC.COM already engaged local fishers in monitoring efforts, emphasising the
importance of data to protect fishing grounds from emerging economic activities and other
uses and to advocate for their livelihoods.? One particular case refers to the ParticiPESCA
project, which led to the establishment of a co-management committee for the octopus fishery
in this region and laid a foundation of trust between the NGOs responsible for the use case
and local fishers, guiding the selection of target communities for the Fish-X project.

2 https://participesca.pt/; https://ampiccomprojeto.pt/
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In the initial phase of the Portuguese case study,
Fish-X project partnered with the Algarve Centre of
Marine Sciences (CCMAR) and the Portuguese
Institute for Sea and Atmosphere (IPMA) to
exchange knowledge and best practices on
supporting digitalisation and integrating VMS
devices in Portuguese SSF. Since 2010, the
ganchorra (clam dredges) fleet is already being
monitored in real time by the IPMA and since 2022
around 60 octopus fishing boats in the Algarve have
GPS devices on board due to ParticiPESCA
project. These engagements helped to find the best
way to avoid overlapping with existing projects and
to identify information gaps. Therefore, the target
gears selected were gillnets, trammel nets, and
longlines. In August 2023, the installation of VMS
devices began, with the number of participants gradually increasing until July 2024. Currently,
59 vessels from six fishing associations of the Western Algarve are equipped with these
devices (Figure 3). Most of these vessels are multi-gear, with 85% classified as local (up to 9
meters in length) and 15% as coastal (9 to 12 meters). The volunteer fishers range in age from
24 t0 69 years old, with an average age of 51 years old, and all are male.

Raquel Pereira (Sciaena) installing a NEMO
device on a vessel, 17.07.2024, ©Joana Jesus

Vila dojBisp: Budeén |
/ % Amagao de Péra I\ lﬁtm

N.? Sr.2 da Rocha AIbufelra

Figure 3: Map of the Western Algarve Coast, showing the fishing associations participating in the project.

While a few fishers immediately recognised the benefits of collaborating in such a project,
namely due to free-of-charge access to a platform which enables them to access their data
and be part of the transition to fully transparent fisheries, others remained apprehensive. The
major concerns were the fear of data being used against them, leading to excessive control,
loss of privacy, and making their operations visible to competitors. Additionally, many fishers
were unaware of the ongoing revision of the EU Fisheries Control Regulation, which will
mandate real-time tracking devices for SSF vessels.
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The revised EU Fisheries Control Regulation was approved on 9 January 2024.2 As the
ANP|WWF and Sciaena team began raising awareness about these new requirements, fishers
became more willing to adopt the technology. They feared that, in the future, they might be
required to install similar devices at their own expense or have to that was published through
the resolution of the Council of Ministers (n.° 1/2024), in January 2024. This resolution
stipulated that all vessels authorised to work in this area will have to have real-time tracking
devices installed. Realising that compliance would be mandatory by January 2025, many
fishers opted to adopt the technology ahead of the deadlines set by the revised EU Fisheries
Control Regulation.

The introduction, almost at the same time, of these new obligations has caused some
confusion among fishers regarding the work carried out within the Fish-X project. The
Portuguese government has yet not
communicated which devices or
requirements will be mandatory, leaving
uncertainty over whether the NEMO devices
being installed will meet future requirements
or if different systems will be needed.
However, it is expected that the data
collected by these devices should be stored
in Portugal in line with national
requirements.

This uncertainty posed an additional
challenge in engaging fishers, but the Fish-
X team was careful to be transparent,

Joana Oliveira (ANP|WWF Portugal) filling up out the aVOidir‘g promises abOUt_ NEMO’_S future
questionnaire and the GDPR informed consent with the ~ compliance, to prevent feelings of mistrust or
fisher, 17/07/2024, ©Joana Jesus betrayal. The team's main objective was to

build the capacity of fishers on the
requirements under the EU Fisheries Control Regulation.

Despite all these challenges, the NEMO devices offer some technical advantages that appeal
to fishers, when compared to previously tested devices. The solar panel eliminates the need
to connect to the vessel's battery, and Portuguese weather conditions have minimised
concerns about charging. Additionally, the FISHWeb platform, which provides fishers access
to their own data, enhances transparency and empowers them to optimise their activities.
Positive experiences shared among peers also played a crucial role in encouraging more
fishers to join the project.

3 Regulation (EU) 2023/2842 of the European Parliament and of the Council of 22 November 2023 amending
Council Regulation (EC) No 1224/2009, and amending Council Regulations (EC) No 1967/2006 and (EC) No
1005/2008 and Regulations (EU) 2016/1139, (EU) 2017/2403 and (EU) 2019/473 of the European Parliament
and of the Council as regards fisheries control
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To support fishers and family members in
using the FISHWeb platform effectively,
five training sessions were organised,
which gathered between 35 to 40
participants, including some family
members (Table 1). Participants learned
how to access their data, navigate the
platform, and activate key features, such
as the sound alert that notifies them when
they enter a specific area. A step-by-step
FISHWeb guide in Portuguese was also
created to overcome the language
barrier, as the platform is not available in
Portuguese yet.

Raquel Pereira (Sciaena) and Joana Oliveira (ANP|WWF
Portugal) providing explanations on NEMO and FISHWeb
at Albufeira, 20 May 2024. ©Ankith Kumar

Table 1: Number of training sessions for the fishers in the Portuguese use case. Source: Fish-X project.

Fishing Community Date Number of Participants

Alvor 29 November 2023 5
Armacao de Péra 26 March 2024 6
Albufeira 20 May 2024 2
Ferragudo 20 May 2024 7
Quarteira 17 July 2024 15-20

To enhance the project's impact, several collaborations were established from the beginning.
Alongside partnerships with CCMAR and IPMA, a collaboration protocol was signed with
Docapesca, the entity responsible for fish auctions in Portugal, providing access to the sales
notes of participating vessels. This information offers valuable insights into their fishing
activities and further enriches the project’s data collection. Additionally, meetings were held
with the Secretary of State for Fisheries, where the team presented Fish-X project and
emphasised the importance of support for the digital transition and the implementation of the
revised EU Fisheries Control Regulation.

With the installation of NEMOs now complete, the team is focusing on maximising the use of
collected data and incorporating lessons learned from fishers’ engagement and feedback. Key
policy recommendations include the need for clear, coordinated communication regarding
regulatory developments. As future mandates for real-time tracking in small-scale fisheries
(SSF) come into effect, it is essential that policymakers clarify the specific timeline and
requirements in order that these systems, such as NEMO (or other types) can be adapted to
meet these standards. Transparent dialogue between authorities and fishing communities will
help build trust and avoid confusion. It is also essential to provide technical support to fishers,
capacity-building and financial support mechanisms to acquire and operate the devices.
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1.2 Croatian Use Case

1.2.1 Engagement with Croatian Fishers and their Acceptance of Technology: An
Analysis

The Croatian small-scale fishing (SSF) community operates within a complex, vibrant marine
ecosystem, holding approximately 3,500 fishing privileges, with each vessel measuring under
12 meters in length. Collectively, these fishers bring in around 6,000 tonnes of catch annually,
contributing an estimated €25 million in economic value. Targeted species include a diverse
range, such as hake, red mullet, sole, sea bream, monkfish, and whiting, each selected based
on seasonality, market demand, and the habitat of the species. Croatlan SSF fishers employ
various fishing gears suited to these needs, such as :

gilinets, trammel nets, longlines, and traps, tailored to
different habitats and fishing areas. The fish they
catch is typically sold directly to local markets,
restaurants, or through larger distribution networks,
bringing fresh, local seafood to the public while also
supporting coastal economies.

In recent years, the SSF sector has faced increased
pressures to ensure sustainable fishing practices
while maintaining its economic vitality. To support this
transition, SSF fishers are being gradually introduced
to Fish-X technological solutions, including Vessel
Monitoring Systems (VMS) such as NEMO and
electronic gear tracking devices like NAOS, which
help monitor their activities in real time. While some
fishers were hesitant, raising concerns over privacy
and the potential for stricter regulation or loss of
traditional fishing grounds, others recognised the
potential for these technologies to support better

management and resource sustainability. ngtS_ i”étfl”a“,on i demersal longline in
roatia, ©Hrvoje Ceprnja
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As part of this initiative, the project has
actively engaged SSF fishers from
various small harbours along the
Adriatic, particularly focusing on two
pilot project areas: the Velebit Channel,
designated as a Fishery Restricted
Area (FRA)* and the Vis Archipelago,
both vital fishing zones. These
locations serve as demonstration sites
to showcase how new monitoring

approaches can support sustainable
fishing while respecting the SSF
community’s traditional knowledge and
practices. The project aims to build a
model for future SSF management
across the Adriatic, emphasising the
importance of SSF for both marine
biodiversity and the livelihoods of
coastal communities.
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Figure 4: Map of the two main pilot project areas: the Velebit
Channel (FRA area) and the Vis Archipelago. Source: Fish-X
project.
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1.2.2 Initial Hesitation and Resistance

When the VMS devices (NEMO) were first introduced to Croatian small-scale fishers within
the Fish X project starting August 2023, significant hesitation was evident. Many fishers
expressed concerns about the potential negative impacts of these systems, particularly the
fear that the data collected could lead to the closure of traditional fishing areas, the imposition
of new restrictions, or even penalties. Privacy and security concerns were also prominent, with
fishers apprehensive about the possibility of their activities being closely monitored, potentially
making their operations transparent to other fishers, and the implications this transparency
might have negative impact on their livelihoods.

The timing of the VMS introduction, coinciding with the early indications that the Nature
Restoration Law and the Action Plan for Fishery Resources and Marine Ecosystem would be
accepted, intensified these concerns.® Many fishers perceived the VMS introduction as part of
a broader regulatory push that could further restrict their activities.

4 Regulation on specific habitats of fish and other marine organisms and on fishing rules in the Velebit Channel,
Novigrad and Karin Sea, Prokljan Lake, Marin Bay and the Neretva Channel
https://faolex.fao.org/docs/pdf/cro190597.pdf

5 Regulation (EU) 2024/1991 of the European Parliament and of the Council of 24 June 2024 on nature
restoration and amending Regulation (EU) 2022/869; COMMUNICATION FROM THE COMMISSION TO THE
EUROPEAN PARLIAMENT, THE COUNCIL, THE EUROPEAN ECONOMIC AND SOCIAL COMMITTEE AND THE
COMMITTEE OF THE REGIONS EU Action Plan: Protecting and restoring marine ecosystems for sustainable and
resilient fisheries
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1.2.3 Gradual Acceptance and Growing Enthusiasm

Despite the initial resistance, a noticeable shift in attitude towards these technological
innovations, including VMS and NAOS e-gear tracking devices, has occurred among Croatian
fishers. The first installations of VMS and NAOS e-gear tracking devices began in the summer
of 2023, and since then, the number of fishers testing these devices has steadily increased.
Currently, 31 vessels are equipped with VMS, and 9 e-gear devices are in use, reflecting a
growing acceptance of these new technologies within the fishing community.

Several factors have driven this shift. First, fishers have recognised the significant advantages
of using VMS to enhance the management and sustainability of their operations. The FishWeb
platform, accessible via mobile phones, provides real-time data on vessel movements, which
has sparked considerable interest. This feature allows fishers to monitor their own activities,
offering a level of control and transparency that was previously absent. In Croatia, while fishers
are required to report their catches to the Ministry through the m-logbook, this system only
allows for one-way communication, offering no feedback or access to data. In contrast, Fish-
X VMS and FISHWeb not only allow fishers to submit data but also grants them exclusive
access to monitor their own movements and tracking, fostering a more interactive and
empowering experience.

Moreover, the introduction of NAOS e-gear tracking devices has further increased the
acceptance of technology among Croatian fishers. These devices, which enable fishers to
monitor the positions of their fishing gear, have proven particularly appealing. Fishers have
even suggested several ideas and recommendations on how to further improve the options
available with the e-gear device. In cases of unforeseen circumstances, such as lost or
damaged gear, the ability to track the movement patterns of their gear provides a valuable
safeguard. Also a real-time data on local weather conditions at the fishing location (wind, rain,
storm), sea currents data, oceanographic data (sea temperature), alarming if the fishing gear
has significantly changed position (for example, fishing gear theft), presence and position
other fishing tools nearby and similar. Additionally, this geolocation data can serve as evidence
of their presence in specific fishing areas, which can be crucial for asserting tenure, fishing
rights and negotiating with regulatory authorities.

1.2.4 Engagement and Outreach Efforts

The gradual acceptance of VMS, e-gear, and other technologies has been facilitated by
extensive engagement and outreach efforts. WWF Adria, in collaboration with Fisheries Local
Action Groups (FLAGS), the Chamber of Trades and Crafts for Fishers, and the Ministry of
Agriculture, has played a central role in these efforts. Through conferences, meetings, and
workshops, the initiative has reached approximately 150 SSF fishers, providing them with the
information and support needed to adapt to these new technologies. Notably, one Croatian
fisher attended a regional workshop at the Mediterranean Advisory Council (MEDAC),
reflecting the growing interest in these innovations giving feedback on VMS usage and
acceptance of this new technology. Additionally, an initial meeting was held in May/2023 with
the Ministry of agriculture, forestry and fisheries/Department of Fisheries at the very beginning
and prior testing the VMS, where the Fish-X project was presented to emphasise the
importance of support for the digital transition. The Ministry provided support and has been
following our work with great interest the whole time. A meeting was also organised between
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the project partner CLS and the Croatian Ministry where potential cooperation was
communicated.

These engagement efforts have also highlighted the importance of personalised
communication and support, particularly given the dispersed nature of Croatian fishers across
numerous small harbours along the Adriatic coast. Fishers, who are accustomed to selling
their catch directly, often require tailored communication strategies to address their specific
concerns and needs. With upcoming mandates for real-time tracking in small-scale fisheries,
it's crucial for policymakers to clearly outline specific requirements and ensure that systems
like NEMO meet these standards. Open dialogue between authorities and fishing communities
will foster trust and prevent misunderstandings.
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1.3 Irish Use Case

Ireland has an extensive small-scale fisheries fleet segment (under 12-meter vessels) with
1,636 boats making up 88% of the Irish fishing fleet. The lIrish Islands Marine Resource
Organisation (IIMRO) is a representative organisation located on the offshore islands of
Ireland. Island based vessels make up 6% of the fleet which indicates their importance
culturally®, socially and economically” and shows the reliance on fisheries in offshore island
communities.

SSF as well as being weather dependent often fish seasonally depending on the target
species. This could be because of management measures such as a closed season, the target
species is migratory and is only available at a certain time of year, or they are
spawning/moulting and not suitable for consumption, or a combination of the above. SSF may
also combine their time with other sources of income like small scale farming, tourism or other
part-time employment that all adds to an annual income allowing them to stay in their
communities.

Table 2: Ireland fleet segments. Source: Irish Fleet Register. January 2024. Excluding aquaculture vessels

Fleet Segment No. Vessels % Overall (rounded)

Total 1,863 100%
Under 12 m 1,636 88%
RSW?8 23 1%
Island Vessels 118 6%
12-18m Vessels (83 5%

IIMRO joined the FISH-X consortium in June 2024 and has installed 14 devices on vessels
from two islands, one in County Donegal and one in County Galway. Two of the NEMO devices
were installed in March 2022 as part of a separate IIMRO technical trial and the participants
had their legacy data included in the project. In addition to the NEMO VMS units, two NAOS
e-gear markers were deployed for testing off Arranmore Island, Co. Donegal. Most boats are
under 12 meters with one larger vessel fishing brown crab further offshore. Targeted species
can vary by season and includes non-quota species such as lobster, crab and other shellfish,
which are caught using pots, to quota species such as pelagic mackerel, herring and demersal
whitefish species such as pollack that are targeted using nets and hook and line.

6 https://nationalinventoryich.tcagsm.gov.ie/marcanna-na-talamh/

7 Curtin, R. 2023. An economic analysis of the Irish small-scale fleet. Economics and Strategic Services Unit,
Bord lascaigh Mhara.

8 Refrigerated Sea Water vessels that target pelagic species.
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Figure 5: Irish Use Case locations and spatial context. Source: Fish-X project.

IIMRO members are keenly aware of the importance of spatial data for fisheries. Small vessels
under 12 meters are currently not required to install Vessel Monitoring System (VMS) or
Automatic ldentification System (AIS) tracking devices, with the result that there is very little
data available on where these boats operate. This has serious implications for marine spatial
planning decision making, including the development of offshore renewable installations with
associated cables and onshore infrastructure, as well as the designation of marine protected
areas for environmental protection. The risk of displacement of small-scale vessels by other
Blue Economy activities who cannot move to other areas presents a serious risk to fishing
communities on the offshore islands and other coastal areas.

Feedback from users on NEMO and
FISHWeb has been positive to date
and most are happy to recommend
the devices to other fishers.

Engagement with IIMRO members
was carried out through a series of
information meetings, online and in
person where the devices were
demonstrated and questions were
answered about the Fish-X project.
Initial concerns about privacy and the
public availability of an individual’'s
private data were allayed by
safeguards such as data ownership,
General Data Protection Regulation
(GDPR), anonymisation, secure

Fishing vessel testing NEMO, Polyvalent general licensing (hand
line, pots, fish trap, gill net, jigging machine), ©Seamus Bonner
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storage and restricted access to data via a formal data sharing and ownership agreement
between participants and the project.

This positive word of mouth is very important
for adoption and the implementation of
digitisation, as a previous focus on control and
enforcement for VMS has sometimes resulted
in reluctance to adopt these devices. There is
a wide scope for potential future uses of this
collective data when suitably safeguarded and
anonymised, such as mapping of traditional
fishing grounds, habitats, seasonal changes to
the environment, migration patterns of fish
stocks, catch traceability for consumers, the
tracking of trips to optimise fuel use and many
=== o= = - = other benefits.
Fishing vessel testing NEMO for polyvalent potting One issue which was highlighted during
(crab and lobster), registered in Sligo port. ©Seamus engagement with participants was the lack of
Bonner communication by the EU and/or Member
States on future requirements for SSF so that
they can comply with the various regulations that are in force. While there have been some
briefings on a high level overview of the control regulation to fishery organisations there is very
little information available on what exactly is proposed, when it will be implemented and what
the changes mean for those working in the SSF catching sector.

IIMRO are continuing to arrange installations with additional members and plan to do so until
the end of the project (May 2025). Engagement with state agencies such as the Irish Marine
Institute, the Seafood—Offshore Renewable Energy (ORE) Working Group, the Sea Fisheries
Protection Authority, the Department of Housing and the Department of Agriculture Food and
the Marine is continuing to ensure that the benefits of high resolution spatial and temporal
data on small-scale fisheries are incorporated into decision making processes.

Through Fish-X, IIMRO is leading a model for data-informed, community-driven stewardship
in small-scale fisheries, demonstrating the power of digitisation to support sustainable marine
resource use and protect Ireland’s island and coastal communities.
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1.4 Baltic Use Case
1.4.1 Introduction to the Baltic Use Case

The Baltic Use Case within the Fish-X project has a pivotal focus on enhancing the traceability
of fisheries supply chains, particularly in the Baltic Sea region. This effort is part of the Fish-X
project to address the pressing challenges faced by small-scale fisheries in Europe, a sector
that is both significant and vulnerable. Given the ecological sensitivity of the Baltic Sea and
the importance of its fish stocks to both local communities and broader European markets,
this use case offers an opportunity to demonstrate the potential of digital technologies in
transforming fisheries practices.

The overarching goal of the Baltic Use Case is to implement the OURZ blockchain-based
traceability platform tailored to the specific needs of the fisheries industry in the region. In
cooperation with a small number of key partners, the project seeks to map out exemplary
fisheries supply chains, with a particular emphasis on enhancing transparency and improving
communication along every step of the chain, from the catch to the final consumer. This
traceability system, developed by OURZ, is designed to ensure that all stakeholders, including
fishers, processors, retailers, regulators, and consumers, have access to accurate information
about the origins, handling, and sustainability of seafood products. Figure 6 shows the
dashboard overview of the platform.

s(nsu.x Supply Chain Insights
uuuuuuuuuuuuu

MARKETS Consumer Brand Trust ol

Dashboard Transparency & Index
Engagement
[ 9,
COMPLIANCE 10 %o 30 %
v Traceability
BN e Products @ 0/0inscope of CFP (Common Fisheries Policy) View all
No high-risk products found.
ECOSYSTEM = =
commod|t|es @® 0/0 critical IUU risks Resolve View all

Brands
Products No high-risk commaodities found.
Commodities
Suppliers suppliers 0/ 0 commodities not mapped View all

COLLABORATION No commodities without suppliers found.

Hi,
Figure 6: Dashboard Overview of the OURZ blockchain-based traceability platform. Source: Fish-X project.

As the challenges of overfishing, illegal fishing, and environmental degradation intensify,
especially within the Baltic Sea ecosystem, this project has become increasingly urgent.
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1.4.2 Adapting to Baltic Fisheries Conditions and Stakeholder
Engagement

At the outset, the Fish-X Baltic Use Case aimed to focus on small-scale fisheries in the Baltic
Sea. However, engaging with these fishers presented several challenges. One significant
hurdle was the difficulty in identifying and recruiting local partners who could actively
participate in the project. This issue is not unique to this initiative; a 2023 study by von Storch
identified that stakeholders in the Baltic Sea region are facing a multitude of environmental
and regulatory pressures.® The study, which surveyed students and young scholars at
academic institutions around the Baltic Sea, found that the most pressing concerns were
overfishing, climate change, and waste. Scientific studies, such as those by Andersson et al.
(2023) and the ICES Baltic Fisheries Assessment Working Group (WGBFAS), have
highlighted the critical state of cod and herring stocks in the Baltic Sea and the potential impact
of climate change on these species.'® The Baltic Use Case aims to address these issues by
improving the accuracy and accessibility of fisheries data, enabling fishers and regulators to
make more informed decisions regarding catch limits, fishing efforts, and sustainability
practices. Given these complexities, finding partners to collaborate on the project was
challenging.

Despite these hurdles, the OURZ project team expanded its focus beyond small-scale
fisheries, broadening the scope to include larger fisheries and stakeholders beyond the Baltic
Sea. This decision provided valuable feedback on how to adapt the OURZ system to meet the
needs of various fisheries. As a result, the platform could be optimised not only for small-scale
fisheries but also for larger commercial operations that are equally critical to the seafood
supply chain.

To ensure the platform met the needs of all stakeholders, the project team conducted
extensive stakeholder mapping and consultation activities. These consultations included local
fishers, fishing associations, processors, and other key players in the seafood supply chain.
Partnerships were established with local initiatives and brands such as "Frisch gefischt,"
"Follow Food," the Fischereigenossenschaft Wismarbucht, "Fisch vom Fischer," the
Fischereischutzverband SH, and "Fish4Ever".

9Von Storch, H. (2023). Perceptions of an endangered Baltic Sea. Oceanologia, 65(1), 44-49.
https://doi.org/10.1016/j.0ceano.2023.01.002

10 Andersson, L., André, C., Johannesson, K., & Pettersson, M. (2023). Ecological adaptation in cod and herring
and possible consequences of future climate change in the Baltic Sea. Frontiers in Marine Science, 10,
1101855. https://doi.org/10.3389/fmars.2023.1101855; ICES (2021). Baltic Fisheries Assessment Working
Group (WGBFAS). ICES Scientific Reports. Copenhagen: ICES. https://doi.org/10.17895/ices.pub.8181
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Figure 7: Collaborative framework of Fish-X partnerships, illustrating the flow from fisheries to brands and retailers.
Source: Fish-X project.

“Frisch Gefischt" is a local initiative dedicated to promoting sustainable and fresh seafood,
while "Followfood” focuses on improving transparency and sustainability throughout the food
supply chain. "Fischereigenossenschaft Wismarbucht" is a cooperative of fishers committed
to sustainable fishing practices in the Wismarbucht area, and” Fisch vom Fischer" is a network
that facilitates direct marketing between consumers and local fishers. Additionally, the
"Fischereischutzverband Schleswig-Holstein” actively works to support and protect regional
fishers, and “Fish4Ever’” advocates for sustainable fisheries and responsible seafood
consumption. Figure 7 visually represents the collaborative framework of the fisheries supply
chain, highlighting the key partnerships that have shaped the development of the platform.

These partnerships were invaluable in shaping the platform, providing insights into the unique
challenges faced by fisheries in the Baltic Sea and helping to tailor the traceability solution to
address those needs.

1.4.3 Leveraging Digital Technologies for Sustainable Fisheries

The Fish-X Baltic Use Case focuses on employing digital technologies to enhance fisheries
management, sustainability, and transparency. A central role in these efforts is played by the
OURZ platform, which is based on blockchain technology. Blockchain is a decentralised data
storage technology that securely records transactions in an immutable and transparent ledger,
allowing for the reliable tracking of information. This technology is particularly beneficial for
traceability in fisheries, ensuring that data can be securely recorded and shared throughout
the entire seafood supply chain.

By utilising blockchain, every step of the process can be made transparent and verifiable. This
transparency not only provides consumers with detailed information about the seafood they
purchase but also helps regulatory bodies ensure compliance with environmental and legal
standards, specifically the Common Fisheries Policy (CFP) and regulations against lllegal,
Unreported, and Unregulated Fishing (IUU). As a result, the platform significantly contributes
to promoting sustainability within the fishing industry.
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1.4.4 Comparing the Baltic Use Case with Other Fish-X Case
Studies

The Fish-X project includes several other regional use cases, each with its own distinct focus
and approach. In comparison to the Mediterranean and Atlantic case studies, which are led
by WWF Adria and Sciaena/ANP|WWF Portugal/lIMRO respectively, the Baltic Use Case
places a stronger emphasis on end-to-end traceability through blockchain technology. While
the Mediterranean and Atlantic use cases prioritise data collection and operational
digitalisation through NEMO devices, the Baltic Use Case is unique in its integration of
blockchain into a full supply chain solution. This approach is particularly well-suited to the
regulatory and environmental challenges of the Baltic Sea, where overfishing and stock
depletion are critical concerns.?

1.4.5 Conclusion: A Path Toward Sustainable Fisheries in the
Baltic Sea

In conclusion, the Fish-X Baltic Use Case demonstrates the transformative potential of digital
technologies, particularly blockchain, in addressing some of the most pressing challenges
facing the fisheries sector. By improving transparency, enhancing data collection, and
ensuring compliance with regulatory standards, the OURZ platform offers a viable solution for
ensuring the sustainability of fisheries in the Baltic Sea. Although the region presents unique
challenges, including ecological pressures and the limited number of small-scale fishers, the
flexibility and scalability of the OURZ solution make it well-suited to addressing these issues.
The Baltic Use Case serves as a model for how digital innovation can support sustainable
fisheries practices, not only in the Baltic region but across Europe and beyond.

1 FISH-X (n.d.). Use Cases. Retrieved from https://fish-x.eu/use-cases/
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2. Contextualise Fishers’ Engagement

2.1 Legislative and Political Framework in the European
Union

The Fish-X project started in June 2022 and will conclude in May 2025. Over this period, the
political fisheries landscape has been affected by major legislative changes. The revision of
the EU Fisheries Control Regulation 2023/2842 is one of them, pushing EU fisheries to
become more digital.}> The adoption of the Nature Restoration Law 2024/1991 in June 2024
has also been an important milestone to restore marine and coastal areas together with the
EU Action plan on protecting and restoring marine ecosystems for sustainable resilient
fisheries (COM(2023) 102) released in February 2023.1* These additional legislative
requirements had an impact on Fish-X partners engaging with fishers in the various locations
of the use cases as some of the fishers can perceive these new rules as an additional burden
on their shoulders which are already well loaded with administrative, regulatory, financial or
sustainability duties.

The role of the use cases’ partners has been to explain and break down the various laws into
measurable and achievable steps that could be beneficial for small-scale fishers. Within the
project, the focus was set on the pilot testing of remote vessel monitoring system for vessels
below 12 meters by 2030 as stated in the EU Fisheries Control Regulation by installing
geolocation beacons on the vessels. In addition, gear markers on fishing gears have been
installed to complement the data collection. The project team will also touch upon the
obligation of digitalising logbooks and catch capture declaration by testing an electronic
reporting system application on a mobile phone with a number of fishers in the South of
Portugal, in the Algarve region.

If the initial approach was driven by fisheries control applications, WP5 Fish-X activities
revealed other issues impacting EU coastal fisheries such as the deployment of offshore wind
farms to respond to the EU’s renewable energy targets of 42.5% by 2030 and the designation
of marine protected areas as stated in the Nature Restoration Law and in the EU Biodiversity
Strategy calling on Member States to protect 30% of EU’s seas with 10% being strictly
protected and restore 20% of sea areas, which both protection measures could be
overlapping.* Expansion of off-shore renewables and protected areas is causing “spatial
squeezing” on fisheries, with fisheries increasingly needing to justify their claims to access
their traditional fishing grounds.

12 EU Fisheries Control Regulation, 2024, ibid.

13 Regulation (EU) 2024/1991 of the European Parliament and of the Council of 24 June 2024 on nature
restoration and amending Regulation (EU) 2022/869 (Text with EEA relevance); COMMUNICATION FROM THE
COMMIISSION TO THE EUROPEAN PARLIAMENT, THE COUNCIL, THE EUROPEAN ECONOMIC AND SOCIAL
COMMITTEE AND THE COMMITTEE OF THE REGIONS EU Action Plan: Protecting and restoring marine
ecosystems for sustainable and resilient fisheries, COM/2023/102 final.

Regulation (EU) 2024/1991 of the European Parliament and of the Council of 24 June 2024 on nature
restoration and amending Regulation (EU) 2022/869

4 COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN PARLIAMENT, THE COUNCIL, THE
EUROPEAN ECONOMIC AND SOCIAL COMMITTEE AND THE COMMITTEE OF THE REGIONS EU Biodiversity
Strategy for 2030 Bringing nature back into our lives, COM/2020/380 final.
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Therefore, the requirement to protect EU marine ecosystems and sustain EU fisheries and
domestic seafood supply are not mutually exclusive. However, the underpinning idea behind
Fish-X is also to bridge these two positions and try to find solutions for achieving a win-win
situation, both for the environment and fishers, while leveraging digital technology. In that
regard, acknowledging and respecting the crucial role of small-scale fishers in coastal
communities, the whole approach consisted of showcasing how digital tools could be of use
for fishers to document their fishing grounds within a participatory process for designing
maritime spatial plans including offshore wind or protected marine areas. The gathering and
collection of position data is an asset for fishers to assert their rights in fisheries management
instances and larger maritime sector planning. Over the past three years, the Fish-X partners
worked as brokers between authorities, fishers, and ocean conservation organisations to
come up with tailored digital solutions to small-scale fisheries needs.

2.2 The Ecological Transition of SSF Towards

Decarbonisation

The decarbonisation of the EU fishing fleet requires a reduction in greenhouse gas emissions
(GHG) arising from the use of fossil fuels as an energy source to navigate and fish. According
to the 55% of GHG emission reduction target in Europe by 2030, and the overall Green Deal
objective to become carbon neutral by 2050, the fishing sector must revisit its practices by
improving its energy efficiency and exploring alternatives to fossil fuel use.*®

2.2.1 Implications of Decarbonisation

The marine fishing industry relies heavily on the use of fossils fuels, which typically account
for 50-80% of total fishing costs!®. Recent energy costs increase is imposing an economic
burden in the financial profitability of the EU fishing fleet. Therefore, indicators of the fuel
consumption (CO2 emissions per kg of fish, Fuel (use) Intensity (the quantity of fuel consumed
per quantity of fish landed (litre per tonne)), Fuel efficiency (the ratio between fuel costs and
revenue, expressed as a percentage (%), Fuel Use per income generated) are published
online by the EC averaged per Member States over their flagged fishing fleet.!” As the quantity
of fuel used by the EU fishing fleet is influenced by a number of factors, in particular the type
of fishing operation and gear used, dis-aggregated national statistics by activity type and
technique are also displayed. These dashboards are aiming at quantifying the marginal impact
of fuel price on the economic performance of the EU fishing sector, informing on trends and
measuring progress towards this overall emission reduction target. In the Union, the three
fishing techniques DTS (Demersal trawlers and/or demersal seiner), TBB (Beam Trawlers)
and TM (Pelagic trawlers) account for 74-76% of the overall annual energy consumption in

15 European Parliamentary Research Service (EPRS), Decarbonising the fishing sector: Energy efficiency
measures and alternative energy solutions for fishing vessels, June 2023. Available here:
https://www.europarl.europa.eu/RegData/etudes/STUD/2023/740225/EPRS _STU(2023)740225 EN.pdf.

16 Greer, K., Zeller, D., Woroniak, J., Coulter, A., Winchester, M., Palomares, M. D., & Pauly, D. (2019). Global
trends in carbon dioxide (CO2) emissions from fuel combustion in marine fisheries from 1950 to 2016. Marine
Policy, 107, 103382

7 https://blue-economy-observatory.ec.europa.eu/fishing-fleet-fuel-analysis_en
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EU fleet.!® Across the EU fishing fleet, the figure below shows that bottom trawls, traps and lift
nets in the over 12 metre fleet segment are the most fuel-intensive fishing gears per catch.
According to the same figure, the species requiring the most fuel to be caught are lobsters,
shrimps and flatfishes (by the over 12 metre fleet segment). Auxiliary power should also be
counted as it is used in industrial fishing operations such as for refrigeration, deck machinery,
electricity generation. The amount of GHG emission is hugely different in SSF and LSF, on
the 207 million CO2 tonnes emitted in 2016 by the fisheries sector globally, 159 million tonnes
are emitted by the large-scale fleet segment, accounting for 77% of the overall amount.®

As stated by the Directive 2003/96/EC on energy

. taxation, the EU fishing sector is exempt from paying
= 50 ) Value Added Tax (VAT) on fuel for the purposes of
§ o navigation within Community waters.?° Even though, it
i is worth noting that many SSF are not registered for
- ) _ Q Q VAT and cannot reclaim it. Likewise, petrol which is

M = B H = used in many boats in outboard engines does not

R R S receive any relief on costs. Therefore, to operate an
ecological transition within the fishing sector, and more
specifically for small-scale fisheries, several solutions
could be leveraged. Among these, the overall ban of

] fossil fuel by 2050 could set a clear direction and
--4 — incentivise the sector towards energy-efficient

practices - these have to be accessible and affordable

= L — - and opting for alternative energy supply such as

T electric/ battery power, use of sails, liquefied

Figure 8 Fuel use intensity by gear classes natural/fossil gas, electrification, biofuels sgch as

and by g'roups of target species, Source: methane a_md methanol, hydrog.en and ammonia. Use

Cavraro et al., 2023 of alternative energy sources will have implications for

vessel design, stability, work space etc., whilst supply

chains, after sales service, technical backup, availability of mechanical components/ spare

parts, and sales outlets for energy supply will have implications for the viability of such
alternatives.

18 European Commission: Joint Research Centre, Scientific, Technical and Economic Committee for Fisheries,
Prellezo, R., Guillen, J., Tardy Martorell, M. et al., The 2023 annual economic report on the EU fishing fleet
(STECF 23-07), Prellezo, R.(editor), Guillen, J.(editor), Tardy Martorell, M.(editor), Virtanen, J.(editor) and
Sabatella, E.(editor), Publications Office of the European Union, 2023,
https://data.europa.eu/doi/10.2760/423534

% Francesco Cavraro, Marco Anelli Monti, Alberto Caccin, Fabio Fiori, Fabio Grati, Elisabetta Russo, Giuseppe
Scarcella, Dario Vrdoljak, Sanja Mati¢-Skoko, Fabio Pranovi, Is the Small-Scale Fishery more sustainable in
terms of GHG emissions? A case study analysis from the Central Mediterranean Sea, Marine Policy, Volume
148, 2023, 105474, ISSN 0308-597X, https://doi.org/10.1016/j.marpol.2023.105474.

Krista Greer, Dirk Zeller, Jessika Woroniak, Angie Coulter, Maeve Winchester, M.L. Deng Palomares, Daniel
Pauly, Global trends in carbon dioxide (CO2) emissions from fuel combustion in marine fisheries from 1950 to
2016, Marine Policy, Volume 107, 2019, 103382, ISSN 0308-597X,
https://doi.org/10.1016/j.marpol.2018.12.001.

20 Council Directive 2003/96/EC of 27 October 2003 restructuring the Community framework for the taxation
of energy products and electricity (Text with EEA relevance)
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2.2.2 WWF ongoing projects on decarbonisation and ecological
transition in the Mediterranean

WWF has developed two significant initiatives to support decarbonisation and ecological
transition in Mediterranean fisheries, focusing on both small-scale fisheries (SSF) and large-
scale trawling operations.

The first project, Transforming SSF in the Mediterranean, aligns with the General Fisheries
Commission for the Mediterranean 2030 Strategy and aims to fast-track the implementation
of the Regional Plan of Action for SSF (RPOA-SSF).?! By focusing on community-driven
conservation efforts, this project seeks to boost the resilience of SSF communities, enhance
sustainable fishing practices, restore marine resources, and contribute to the Accelerating
Coastal Community-Led Conservation Initiative (ACCLCI) for scalable global solutions. This
strategy underscores the social, economic, and cultural roles of SSF, representing 83% of
fishing vessels and 57% of fishing-based jobs in the Mediterranean. WWF supports climate
adaptation and CO, reduction in SSF by conducting a pioneering assessment on emissions
across five Mediterranean countries. The study develops a protocol to assess the CO,
footprint of SSF while considering ecological impacts.

The second project, DecarbonyT, targets fuel efficiency and CO, reduction in large-scale
fisheries through optimised trawling gear.?? Focusing on high-fuel trawling methods like otter
trawls, beam trawls, and pelagic trawls, the project aims to identify ways to reduce fuel
dependency by auditing energy use, reviewing existing research, and piloting trawl
modifications. Additionally, DecarbonyT includes a socio-economic analysis of the project’s
impact, engaging fishing industry representatives, gear manufacturers, and stakeholders in
advancing decarbonisation in the sector.

Together, these projects demonstrate WWF's commitment to sustainable, low-impact fishing
practices that support ecological transition in the Mediterranean region.

2.3 Regional Capacity Building Workshops

Two regional capacity building workshops were organised to share good practices from the
Fish-X project to a wider audience, including small-scale fishers, SS representatives, national
authorities and researchers. These two workshops took place in Spain and Italy and for both
occasions a fisher involved in the Portuguese and in the Croatian use case participated to the
panel discussion to bring their direct experience.

2 https://www.wwfmmi.org/what we do/fisheries/transforming small scale fisheries/ ;
https://www.fao.org/gfcm/2030strategy/en/ ; https://www.fao.org/gfcm/activities/fisheries/small-scale-
fisheries/rpoa-ssf/en/

22 https://decarbonyt.eu/project/
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2.3.1 Mediterranean Advisory Council (MEDAC) - Rome (Italy)

The Fish-X event, titled “The Digital Transition. How New Technologies Can Support
Sustainable Small-Scale Fisheries in the Mediterranean,” was successfully held at the
Mediterranean Advisory Council's (MEDAC) General Assembly in Rome on February 28"
2024. This special session of 90 minutes included simultaneous translation into six languages,
aimed to present the Fish-X project to Mediterranean European stakeholders and facilitate a
regional dialogue on digital integration in small-scale fisheries.

From left to right: Sime Stojak, Croatian small-scale
fisher involved in Fish-X Use Case, Hrvoje Ceprnja,
WWEF Adria Fisheries Officer, Alessandro Buzzi, WWF
MMI Fisheries Officer

The event began with a concise overview of Fish-X’s structure, objectives, and methodology,
providing a solid foundation for the audience. The Croatian use case was then highlighted,
illustrating how digital tools, such as the NEMO tracking device, could contribute to more
effective implementation of the Common Fisheries Policy and the Control Regulation. A
Croatian fisher involved in testing the NEMO device shared first-hand experiences and
preliminary results, which allowed attendees to understand the practical implications of digital
transition in small-scale fisheries. This interactive and participatory session fostered an
engaging exchange of best practices and insights, promoting a shared understanding of how
technology can enhance the sustainability of Mediterranean fisheries.
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2.3.2 GFCM Forum - Torrevieja (Spain)

The WWEF side session, titled “The Digital Transition: How New Technologies Can Support
SSF Organisations in Promoting Sustainable Small-Scale Fisheries,” was held successfully at
the GFCM Forum in Torrevieja, Spain, on April 18th, 2024.

.
From left to right: Alessandro Buzzi WWF MMI Fisheries Officer, Rita
S& Head of Marine Policy ANP|WWF Portugal, Hrvoje Ceprnja, WWF
Adria Fisheries Officer and Nelson Caracol - Fisher representative from
Alvor

The session showcased the Fish-X project, with representatives and stakeholders from
various regions engaging in dynamic discussions on the role of digitalisation in enhancing
sustainable small-scale fisheries (SSF).

The session began with an introduction to Fish-X, outlining the project’s aims and scope. WWF
Portugal and WWF Adria presented case studies from Croatia and Portugal together with one
fisher involved in the trial in Algarve to share his experience, highlighting the benefits and
challenges of digitalisation for SSF. Following this, additional examples were shared, including
an initiative in Motril, Spain, where a local representative and the Spanish NGO
SOLDECOCOS presented on tracking and data collection efforts.

The event concluded with a lively Q&A session, addressing key questions such as how
digitalisation aids in the effective implementation of EU Fisheries Control Regulations and
exploring opportunities for non-EU countries to adopt similar innovations. The discussion was
highly engaging, fostering valuable insights on digital solutions that can support sustainable
fisheries across the Mediterranean.

2.4  Global Digital Tools Use for SSF

The digital transition of Small-Scale Fisheries is a global trend and is anchored in the need to
achieve sustainability in the management of marine resources including stocks harvested by
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the coastal small-scale fleets (setting reliable science-based catch limits), to ensure the
economic viability for coastal communities, as well as to recognize their importance.

At the global scale with a focus on the poorest countries and in alignment with the UN SDG
14.9 target, the need for SSF VMS is referenced in widely promoted documents.

The first one is the “FAO Voluntary Guidelines for Securing Sustainable Small-Scale Fisheries
(SSF) in the Context of Food Security and Poverty Eradication (SSF Guidelines, 2015)”. This
document acknowledges the lack of data and poor understanding of this sector that may
hamper its sustainability.?® The guidelines recognise “the need for states to put in place
systems for monitoring, control and surveillance. Small-scale fishers are, in turn, encouraged
to support and uphold such Monitoring, Control, and Surveillance (MCS) systems.” Practically
speaking, this means responsible states must regulate these fisheries with a national fisheries
control policy including MCS measures specific and adapted to SSF while getting them
endorsed by the fishers.

The second one, “llluminating Hidden Harvests” (2023) faced the issue of the lack of fisheries
data to quantify at the global scale, trust worthfully, the contribution of SSF to sustainable
development. 2* The report underscored that SSF suffer from a lack of reliable, digitalised and
comprehensive catch data, particularly in remote areas where much of the fishing effort is
underreported or unmonitored. This lack of systematic data affects both landed catches and
those declared at sea, with a focus on improving the capture of at-sea data through enhanced
monitoring. The data gap is attributed to logistical challenges in reaching dispersed, low-
production fisheries, and a lack of resources in national statistical systems. To bridge these
gaps, the report recommends increasing support for local and participatory data collection,
using modern digital technologies such as remote sensing, geospatial data, and
environmental sensors. These tools can improve tracking and monitoring at sea, particularly
for small-scale operations. Enhanced monitoring, control, and surveillance through these
technologies would enable better policy-making and adaptive management, especially in the
face of climate change impacts on small-scale fisheries.

23 UN SDG Target 14.9 = “provide access for small-scale artisanal fishers to marine resources and markets”;
FAO. 2015. Voluntary Guidelines for Securing Sustainable Small-Scale Fisheries in the Context of Food Security
and Poverty Eradication. Rome. https://openknowledge.fao.org/handle/20.500.14283/i4356en

24 FAO, Duke University & WorldFish. 2023. Illuminating Hidden Harvests — The contributions of small-scale
fisheries to sustainable development. Rome. https://doi.org/10.4060/cc4576en
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3. Analysis of Fishers’ Answers to Questionnaires

3.1 Portuguese Use Case

Note: From the 59 volunteer fishers, 16 answered the questionnaire, so all the further
comments are based on that sample. The graphics with the results can be found in Annex 1.

Fishers from the Portuguese use case go out to sea frequently, with 68% of the respondents
going 3 to 4 times per week and 18% going every day. This highlights the high dependency
of fishing as the main economic activity for the overwhelming majority of small-scale fishers.
However, most of the fishers surveyed were not aware of the revised EU Fisheries Control
Regulation (62,5%) and did not know that VMS and e-logbooks will be mandatory in the next
few years (56%), showcasing the feeling of being left out of the decision-making process often
shared from small-scale fishers, leaving them less informed about evolving regulations. They
pointed out that their source for this type of information is usually their fishing association
(68%) or other fishers (56%), with a smaller number citing the media (18%). Considering the
complexity of successfully implementing the revised EU Fisheries Control Regulation, direct
and clear contact between the national administration and local fishing associations will be of
paramount importance to clarify “when” and “how” new measures will be implemented, and to
enhance fishers’ cooperation and compliance in this process.

Encouragingly, the answers revealed a strong openness among participant fishers toward new
technology. A staggering 81% of fishers expressed feeling comfortable in trying new
technologies, with 93% finding the VMS devices useful and 87% considering it easy to use.
The “alert button” function of the VMS device is an important feature for a large majority of
fishers (81%), since they feel, it can contribute to their safety. However, many fishers do not
have this function activated due to limitations in the way the alert is transmitted. Most fishers
prefer that the alert be given via direct contact to the rescue authorities (78%) or to their
families (64%).

Despite their openness to technology, engagement with FISHWeb, the data visualisation
platform provided by CLS, remains low. Although fishers had access to their individual fishing
trip data through FISHWeb, almost two thirds of respondents stated they never accessed it
(62%). Among those who did log in, usage was poor, with 75% accessing it only once. These
results can be related to the fact that the FISHWeb platform was not available in Portuguese
and most of the participant fishers have over 50 years old and are not very familiar with digital
technologies Despite the low usage, 68% still considered the platform useful, but many noted
that it did not improve their activities. Some reported challenges included lacking access to a
computer or finding the platform difficult to navigate. When asked about other functionalities
for the platform which fishers think could be useful for their work, having information about
local weather (56%), automatic activation of the fishing trip (50%) or the capacity to register
an important location (43%) were the three highest voted features.

Looking back at what made fishers willing to participate in the use case and have VMS devices
on board their vessels, the most popular causes were that it was another member of their
fishing association that helped convince them (62%), the fact that the device and access to
the platform were free (31%), and that they could be some of the first ones to try these new
technologies (25%).
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Feedback on the device installation and overall project experience was largely positive. Many
fishers (81%) did not perceive any barriers to adopting the VMS device, and 68% believed the
device and platform would benefit their fishing activities, primarily by ensuring compliance with
both current and future Fisheries Control Regulations. However, there remains some
uncertainty about this, as the Portuguese government has yet to announce the specific
requirements for the devices that will meet the new standards. Improved understanding of
fishing routes and grounds was also a valued benefit. The use case proved quite successful
with regards to communication with fishers with 81% of them pointing out that all the
information about the project and the device was clear to them, and 93% would recommend
the device to others.

Their overall satisfaction with the project was high, with 25% rating it ata 4 and 43% ata 5 (5
being the maximum). Regarding their opinion about VMS devices, 75% have the same stance
since the beginning of the project, and 25% changed it. For those whose opinion on the device
changed, the reasons pointed out were that it helped them comply with the future EU Fisheries
Control rules, to be able to prove usage of their fishing grounds and to own their own data. All
the fishers who answered showed interest in keeping the device after the project ended.

3.2 Croatian Use Case

Note: From the 31 volunteer fishers, 12 answered the questionnaire, so all the further
comments are based on that sample. The graphics with the results can be found in Annex 2.

The Mediterranean use case summarises findings from 12 Croatian fishers across various
ports who participated in the Fish-X trial, designed to explore their fishing activities, regulatory
awareness, and experiences with digital tools like NEMO (a VMS device), NAOS (an e-gear
device), and the FISHWeb platform. Most fishers joined the Fish-X trial between August 2023
and April 2024, reflecting broad interest in digital technologies to enhance their operations.

The survey showed that around 75% fish frequently, with a significant number fishing daily or
three to four times per week. Approximately 60% reported fishing between 120-180 days per
year, and around 25% reported 90-120 days. In terms of regulatory awareness, over 80%
were aware of the new EU Fisheries Control Regulation, which mandates VMS and e-
logbooks which showcases that a good job was done among collaborative fishers. Fishers
primarily stayed informed on regulations through communication with other fishers (90%) and
various media sources (60%), with less input from control authorities or fishing organizations.
This level of awareness suggests that Croatian fishers are actively keeping pace with
regulatory changes affecting their industry, however, additional efforts from control authorities
and fishing organisations could further strengthen awareness and compliance.

Regarding digital tool use, over 70% of participants expressed comfort with new technology,
with most finding the NEMO device easy to use and beneficial for daily operations. Features
such as automatic trip activation, SMS/email communication with authorities, location tracking
for important areas and lost gear, and an alert button were especially valued. Other
functionalities for the platform which fishers think could be useful for their work is to have an
automatic activation of the fishing trip (80%), the capacity to register an important location
(50%) and information about local weather (40%) were the three highest voted options.
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About 25% expressed concerns over privacy and limited functionality, particularly regarding
how VMS data might be used for monitoring and enforcing potential restrictions on fishing
activities. From the outset, fishers’ main concerns centred on fears that data might be used
against them, resulting in excessive control, loss of privacy, restricted fishing grounds, or
visibility of their operations to other fishers.

To help fishers use FISHWeb effectively, a Croatian-language step-by-step guide was created
to overcome language barriers. This guide taught participants how to access data, navigate
the platform, and activate some features. Despite these efforts, FISHWeb usage varied: some
fishers accessed it daily, while others used it monthly or less. Frequent users found it useful
for recording fishing operations and accessing marine spatial data, though others saw it as
less impactful on their daily work, mainly due to a perceived lack of necessity. Meanwhile, the
NAOS e-gear buoys, proposed to several fishers, were ultimately accepted and used by two.
Despite the limited uptake, the devices were well-received by the participating fishers for their
simplicity, though user feedback remained limited.

Overall, the trial highlighted a positive reception to digital tools, with over 80% of fishers
satisfied with their Fish-X experience. Many participants reported maintaining or improving
their views on these tools over time, seeing benefits in data management, regulatory
compliance, and insights into fishing grounds and activities. The majority expressed interest
in continuing device use after the trial, showing strong openness to integrating digital
technology into their fishing operations.

In conclusion, the Fish-X trial indicates a promising readiness among Croatian fishers to adopt
digital tools, despite some privacy and operational concerns. Continued support, improved
functionality, and responsiveness to fishers’ feedback could further increase the acceptance
and effectiveness of these tools, supporting a more compliant, data-driven, and sustainable
fishing sector.

3.3 Irish Use Case

Note: From the 14 volunteer fishers, 6 answered the questionnaire, so all the further comments
are based on that sample. The graphics with the results can be found in Annex 3.

There had been 14 NEMOs deployed starting with 2 beacons prior to Fish-X whose data was
also included, followed by 5 installations in June 2024 and 4 more in July.

Respondents operate in two fishing ports: Arranmore Island and Inis Oirr and all except one
go fishing three to four times per week for a total of less than 90 days for two fishers, between
90 to 120 days for another two, and between 120 and 180 days for the two remaining fishers.
Most of them have heard about the new EU Fisheries Control Regulation (5 out of 6) and half
of the interviewees knew that VMS and e-logbook are set to become mandatory. They all
heard about new fishery rules through the IIMRO, as well as by the control authority, media
and other fishers.

On the use of devices, two thirds of the respondents feel comfortable with technology in
general. All of them consider NEMO useful and five think the beacon is easy to use and are
interested in the alert and assistance button, preferably by contacting authorities directly by
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SMS. Half of the interviewees used the software FISHWeb either themselves (=2), by a family
member (=2) or a staff member of the fishery representative organisation. The majority only
used it once and consider the device useful and easy to use. The fishers would also find
relevant that both tools could include information on local weather conditions, automatic
activation of fishing trips and the ability to record lost gear.

Most of them participated in Fish-X as they are members of IMRO and they don’t think that
there are barriers to the use of VMS, with the exception of one fisher. The majority believe that
these devices could benefit their activity to get more informed about their fishing activities, to
better understand fishing trajectories and fishing grounds and respect current and future
fisheries laws. Five of them would recommend these devices to other fishers and felt satisfied
or very satisfied with the overall experience with Fish-X. Two of the respondents changed their
opinion about the device since the start of their participation given the need to comply with the
law but also to be able to document fishing grounds and be owners of the fishing data. All of
them wish to keep the device once the project ends.
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4. Comparison Across Use Cases

On the question “Have you heard

Have you heard about the new EU Fisheries Control Regulation? about the new EU Fisheries Control
. regulation?”, fishers’ awareness
15 largely depends on how proactive
- the European Union, each Member
N State and the specialised media
0 outlets have been in conveying
o information on the regulation. Not all

fishers may be exposed to the same
information, as it depends on which
sources they rely on for updates.
While there have been some
briefings on the high-level overview
I —_— o of the regulation there is very little

Use Cases Countries information on what exactly is

proposed, when it will be

implemented and what the changes mean for those working in the catching sector.

mYes

Number of answers

[ R A S I TR A-"]

In the Adriatic context, several workshops were conducted to keep fishers informed about the
latest changes in fisheries regulations, increasing their likelihood of being aware. It's also
important to note that the EU Fisheries Control Regulation has been under negotiation for five
years, leading to different viewpoints, opinions, and, at times, misunderstandings within the
fishing community, which may also affect how well fishers grasp the details of the regulation.
In the Portuguese context, fishers have different levels of awareness. The ground work carried
out by NGOs and Scientific bodies, hamely within the co-management committee established
in the Algarve, have contributed to increasing their awareness. However, there is still a general
lack of awareness regarding these topics. Some of them also know some of the measures
that are to be implemented, but don't relate them with the name "EU Fisheries Control
Regulation".
What convinced you to participate in FISHX? These graphs hlghllght the
ease sty el b gong 0o slone importance of fishery
representative  associations
influencing small-scale fishers
in all three wuse cases.
=< Moreover, different aspects of
.o the devices are valued. Some
fishers, especially in Croatia,
believe that the use of the
devices will benefit their work.
Beyond the associations’
strong impact on fishers and
some decision-making processes, a key motivation for fishers during the testing phase was
the opportunity to be among the first to try new technologies and recognize how these devices
could enhance their work.
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The question "Did you know the VMS and e-logbook are set to become mandatory in the
coming years?" requires some context.

Did you know the VMS and elogbook are set to become
mandatory in coming years?

No

Number of answers

H Yes

e e
ORI W OO N®OORN®EO O

Croatia Portugal Ireland

Use Case Countries

VMS (Vessel Monitoring Systems) testing under the Fish-X project occurred in the second
quarter of 2023, prior to the formal approval of the EU Fisheries Control Regulation. At that
stage, the specifics of the VMS requirement—including the timeline, targeted groups, and
enforcement details—were still unclear, as decisions on how the Member States would
implement the regulation had not yet been made. Fishers, therefore, engaged in testing based
mostly on general expectations rather than confirmed obligations. During workshops
organised in Croatia and Portugal, fishers received comprehensive updates on the anticipated
regulatory changes and requirements.

The situation with e-logbooks varies between countries. For example, in Croatia, an e-logbook
is already mandatory for large-scale fisheries (LSF) and also for small-scale fisheries (SSF)
to register their daily catch. In contrast, Portugal has different regulations, highlighting the
disparity in the implementation of these tools across the EU.

Pointing also issues with communication, an information campaign with leaflets for SSF
outlining the changes for SSF is needed, together with information days, media campaigns
and mail shots to those on the fishery register will improve knowledge.
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Where do you usually hear about new fishery regulations? The queStiOn "Where do you

usually hear about new fishery

_ regulations?" often reflects the

informal networks and habits of

fishers. Fishers frequently

share information among

=erd themselves, making word of

"™ mouth a common and reliable

way to spread news about

regulations and changes.

I — Ideally, fishery representative

> s 6 5 10 ” organisations should take the

Number of answers lead in providing fishers with

updates on legislation, new policies, and other developments that directly impact their

livelihoods. These two sources—fellow fishers and representative organisations—are

expected answers in a questionnaire. Even if word of mouth is a common way to get new

information, it can be problematic when there is an information vacuum from the authorities

as incorrect information can be circulated. A regular and reliable source of timely information

is needed without information overload as not all SSF are members of representative
organisations.

Other fishers

Control authority u Croat
roatia

Fishery representative organisation

Media(TV, newspapers, specialised press) -
0

However, there are notable differences between countries. In Portugal, fishery organisations
are generally more developed and have closer connections with the fishers, facilitating better
communication. On the other hand, in Croatia, fishers tend to rely more on information from
national authorities than their Portuguese counterparts. Media plays a similar role in both
countries but is not always the primary source of regulatory updates.

Do you think NEMO/NAOS device(s) and FISHWEB will benefit your fishing Most fishers consider that the
B} activties? devices will benefit their activities (23
. respondents), mainly because it will

allow them to comply with future
2 regulations, be more informed about

their fishing activities or better
" understand their trajectories. This
~ might help improve the efficiency of

. their activities. However, some of
them don't use the FISHWeb
fe I platform regularly and therefore don't
) benefit from it.
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Did you use the software FISHWEB?
18

Almost half of the
respondents used the
software FISHWeb (47%) 1
across the three use cases.
It is noticeable a slight lesser
use of the FISHWeb platform
in Portugal compared to the
other countries.

16
12

10

8 No

Croatia Portugal Ireland

mYes

Number of answers

Use Cases Countries

When asked about " Did you find the software FISHWeb useful?”, more than half of the
respondents in each country

answered "yes". Despite them Did you find the software FISHWEB useful?

pointing that they are not using the e

platform that much, they do think it 16

is useful. More training sessions 14

with the fishers on how to use the 12

platform and having the platform
translated into their native language
can help them use it more. The
platform could also be useful for

10

mYes

Number of answers

future use in documenting fishing
activity for marine spatial planning ?
purposed such with the production 0 . — -
roatia ortuga relan
Of heatmapS Use Cases Countries
Fish-X — Horizon Europe Project - www.fish-x.eu 39

This project has received funding from the European Union's Horizon Europe programme under grant
agreement No 101060879.


http://www.fish-x.eu/

Co-funded by
the European Union

v
‘FISH X

What other functionality for a VMS device/FISHWEB platform could be useful for your When asked about

work?

Not useful to monitor from home  I——

I don't see the need for additional functions

Ability to record some important location

Ability to record lost gear

"What other
functionalites for a
VMS/FISHWeb platform
could be useful for our
work?" there  were
e SiMilar answer in the
st three  countries.  For
Croatia, fishers pointed

Information on local weather conditions

Automatic activation of fishing trips

—
Recording the use of different gears during the same fishing operation _ m Croatia

Information on local weather conditions...

0 1 2 3 4

5

out the automatic
activation of fishing trips
6 7 8 8 10 and the ability to record

Nomber of ansviers lost gear as the main
preferences. For Portugal, the information about local weather was the preferred option,
followed by the automatic activation of the fishing trips. For Ireland, information on local
weather conditions together with the ability to recover lost gears and the automatic activation
of fishing trips would be interesting features. These answers express fishers’ need to get clear
information about some specificities of their work, in order to take advantage of the new
technologies and be more up to date in their daily routines.

Are you satisfied with the overall experience with FishX?

a W Croatia
w Portugal

3

I Ireland
2
1 I
o I

2 3 4 5

1- Very unsatisfied to 5 - Very satisfied

Number of answers

To the question “Are you satisfied with the
overall experience with Fish-X", one third of the
respondents answer that they are very
satisfied. Another third feels satisfied, eight
fishers are neutral and one fisher responded
unsatisfied. Overall, one can conclude that
there is an overall satisfaction from the
project’s participants.

Do you have the same opinion about the device as at the start of 73% of the respondents kept

the use case?

18
16
14

12

@

@™

Number of answers

Croatia Portugal

Use Case Countries
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If not, what made you change your opinion?
For the seven respondents who

changed their opinion on the device,
what made them change their
opinion was the opportunity to

Modify your fishing activities based on the data collected _

Comply Wlth Curr’ent and new Be owner of your fishing data F

legislations, being able to prove heland

their fishing ground, be owner of Be ableto prove fishing grouncis S
- m Croatia

their fishing data and being able to
modify their fishing activities based

on the data collected. Comply with current and future fisheries laws —

0 2 4 6 8 10 12 14

Number of answers
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5. Forward-looking and next steps
5.1 Lessons learned from Fish-X

The use cases started back in August 2023 for Croatia and Portugal and in June 2024 for
Ireland. A total of 104 NEMO beacons were installed by use cases partners, distributed as
follow: 14 in Ireland, 31 in Croatia and 59 in Portugal. The installations started relatively slowly
but kept increasing steadily due to the trust building and stakeholder engagement efforts.
Stakeholder engagement is a key element to increase adoption of fishers of new technology.
Use cases partners have continuously contacted fishers’ associations and individual fishers
to convince them to participate in the project. As shown by the literature review on stakeholder
participation for environmental management, participatory processes benefit environmental
decision-making with regards to its widely accepted approach and outcome by citizens.?® To
ensure the robustness of the engagement, the process should be underpinned by a philosophy
mixing empowerment, equity, trust and learning. Furthermore, a couple of practical advice are
given such as involving stakeholders as early as possible and throughout the process, defining
clear objectives from the outset with a selected method and highly skilled facilitation. Putting
effort in to building trusted relationships with the main beneficiaries throughout the project are
two key aspects for meaningful engagement with small-scale fishers.

Based on the answers received from the questionnaires, there is an overall satisfaction from
the fishers participating in the pilot project with 73% of them feeling satisfied and very satisfied
about their overall experience with Fish-X. Another relevant metric is the massive interest to
keep the devices after the project ends demonstrated by 31 out of the 34 respondents to the
guestionnaire.

Therefore, this enthusiasm shows the positive impact of a pilot project such as Fish-X can
have on the fishers’ perception towards technology and more generally about the benefits of
vessel tracking. The positive attitude of the respondents towards technology is also dependent
on the broader context at sea with an increased competition for space where the offshore wind
industry, the designation of marine protected areas and other maritime sectors tend to limit
the fisheries activity, in particular near the shore. As a consequence, fishers are starting to
recognise the importance of geolocalisation data as evidence to prove their fishing grounds in
consultation processes.

Finally, from the outset of the use cases and to comply with the General Data Protection
Regulation, involved fishers had to sign an informed consent form specifying the framework
for collection and processing of the personal data (i.e. terminal geolocation, vessel trajectories,
terminal serial number etc.). To be specific, the other fishers would not have access to the
other vessels’ trajectories, the collection would only happen during the duration of the project
and results will be anonymised prior to any further dissemination. As a result, ensuring data
ownership and privacy is essential for the credibility of the engagement.

As the adoption of VMS, e-gear, and other technological innovations continues to grow, it is
expected that these systems will become the "new normal” within the SSF community. The

25 Mark S. Reed, Stakeholder participation for environmental management: A literature review, Biological
Conservation, Volume 141, Issue 10, 2008, Pages 2417-2431, ISSN 0006-3207,
https://doi.org/10.1016/j.biocon.2008.07.014.
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benefits of these systems—including improved management of fishing grounds, enhanced
regulatory compliance, and greater transparency—are increasingly being recognised by
fishers. Over time, the initial resistance is likely to diminish, and VMS will become a standard
component of fishing operations.

However, the journey towards full acceptance is ongoing. Continued efforts to address the
remaining challenges, such as data ownership, privacy concerns and ensuring the permanent
free use of the application and vessel monitoring, will be essential. Additionally, as more
fishers become familiar with these systems and recognise the tangible benefits they offer, the
transition to using VMS is expected to accelerate. The deployment of both NEMO vessel
tracking devices and NAOS e-gear devices has already shown promise, and ongoing testing
and refinement of these systems will be key to their long-term success.

In conclusion, while the initial introduction of VMS and other technological solutions was met
with scepticism, Croatian, Irish and Portuguese fishing communities are gradually embracing
these innovations. Through sustained engagement and outreach efforts, fishers are becoming
more aware of the benefits these systems offer, leading to a steady increase in adoption and
acceptance. As these technologies become more integrated into their daily operations, they
are likely to play a crucial role in ensuring the sustainability and efficiency of small-scale
fisheries in the years to come. Digital tools can simplify the reporting process for fishers,
making it easier to report catches, ensure compliance with regulations, and ultimately protect
marine resources.

5.2 What could a Fish-X 2.0 look like?

Based on the lessons learned of the three-year project Fish-X, if the project were to continue,
the following features could be considered:

e With the gradual implementation of traceability requirements included in the EU Fisheries
Control Regulation with additional traceability information for lots of fishery and
aquaculture products (Article 58), including minimum information for prepared and
preserved products, the NEMO beacons (VMS) could provide the accurate position of the
catch area, improving the traceability for short supply chains and coastal fishing.

o With the development of the traceability application as one of the technological
developments of Fish-X, this application could be further expanded and tested in the other
use cases such as in Portugal, Croatia and Ireland. The consumer interface of the
traceability application could support market access and small-scale seafood product price
valorisation towards the consumer to reward financially low impact fisheries practices.
Exploring the incentives to add value to small-scale seafood products could be a way
forward to sustain the sector.

e The Data Space is a solution to the management, data-exchange and dissemination of
fisheries data in a standardised way that would comply with the various regulations and
requirements. Knowing that there will be a huge amount of new data generated by VMS,
catch e-logbooks, REM, among others, the Data Space is potentially an easy ready-made
solution for the EU and Member States to comply with their obligations. Further work could
also explore the possibilities of storing data in each of the Member States.
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¢ More exchanges with the Member States and DG Mare should be organised in the format
of the DG Mare fisheries science seminars or workshops, providing opportunities for
comparing technical experiences of each member state and trying to standardise the
technical concepts and techniques.

e The scope of the use cases could be extended to additional small-scale fishers for the
purpose of solidifying the collected dataset for the Insight Platform which is a Key
Exploitable Result of the Fish-X project, and ensuring an effective implementation of the
EU Fisheries Control Regulation and of the other ocean-related legislations. Also, it would
be relevant to scale the use case locations where small-scale fisheries are numerous such
as in France or Italy and to include other regions (i.e. North Africa for instance).

¢ The transition to digital technologies by small-scale fishers could be supported by further
research and pilot testing in marine social sciences to accompany and appropriately
support the change of practices. The organisation of workshops by use cases partners to
demonstrate the FISHWeb platform was critical to enhance the digital literacy of the
participants. Further training will be essential to ensure the necessary digital skills are
acquired particularly considering the senior age profile of the SSF workforce.

e Collaborating with marine institutes and scientific bodies together with technological
partners and civil society organisations enables consistency and credibility of the project
in relation to other pilot testing conducted in parallel or previously by other consortium and
stakeholders.

e Finally, funding for the continuation of the IT services and maintenance of the device and
platform should be secured to ensure the proper use of the devices. The provision of
technical assistance and of capacity-building is also an essential part of the success of a
project as Fish-X.
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Annex 1: Portuguese Use Case — Questionnaire Answers

1. Fishing Activity
Working Fishing Port

Porto de Pesca
16 responses

4

4 (25%)

3 (18.8%) 3(18.8%)

1
(6.3%)

1
(6.3%)

1 1 1
(6.3%) (6.3%) (6.3%)

Albufeira Armagéo de péra Portimao Portimao/Alvor Quarteira
Alvor Ferragudo Portimao Portugal / Portim&o

How often do you go fishing?

Com que frequéncia vai a pesca?
16 responses

@ Todos os dias

@ 3 a4 vezes por semana

@ 1 vez por semana

@ Menos que 1 vez por semana

On average, how many days a year are you fishing?
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Em média, quantos dias por ano pesca?

16 responses
@ 90-120 dias
@ 120-180 dias
@ 180-290 dias

2. Fisheries regulation

Have you heard about the new EU Fisheries Control regulation?

Jd ouviu falar do novo regulamento da Unido Europeia relativo ao controlo das pescas?

16 responses
@® Sim
@ Nao

Did you know the VMS and e-logbook are set to become mandatory in coming
years?

Sabia que o VMS e o didrio de bordo eletrénico vao tornar-se obrigatérios nos proximos anos?

16 responses
® Sim
® Nao

43.8%

Where do you usually hear about new fishery regulations?
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Onde é que normalmente ouve falar de novos regulamentos de pesca?
16 responses

Associagdo de pescadores 11 (68.8%)

Autoridades|—0 (0%)

Media (TV, jornais, revistas)

Por outros pescadores —9 (56.3%)
Foi me transmmd‘o em Bruxelalls 1(6.3%)
ha um ano atras
0.0 2.5 5.0 7.5 10.0 12.5

3. Use of devices

Do you feel comfortable using new technology in general?

No geral, sente-se a vontade para utilizar novas tecnologias ?
16 responses

® Sim
® Nizo
Do you consider NEMO useful?
Considera o equipamento que instaldmos (til?
16 responses
® Sim
® Nao
If not, for what reasons?
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Se ndo, por que motivo?
3 responses

Falta de privacidade|—0 (0%)

Falta de acesso e propriedade

0y
dos meus dados 1(33.3%)
Funcionalidades insuficientes 1(33.3%)
1(33.3%)

0.0 0.2 0.4 0.6 0.8 1.0

Do you consider NEMO easy to use?

Considera o equipamento que instaldmos féacil de usar?

A

16 responses

@® Sim
@® Nao

Are you interested in the functionality of the alert/assistance button?

Estd interessado na funcionalidade do botéo de alerta/assisténcia?
16 responses

® sim
@ Nio
If yes, how should it work?
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Em caso afirmativo, como deve funcionar?
14 responses

Contacto directo com as

n
autoridades via SMS 11(78.6%)

Contacto directo com as
autoridades via email

Contacto directo com familiares

via SMS 9(64.3%)

Contacto directo com familiares

o
via email 1(71%)

1(7.1%)

0.0 25 5.0 7.5 10.0 125

Did you use the software FISHWEB?

Utilizou a plataforma FISHWEB?

16 responses
® Sim
® Nao

If yes, who is the main user?

Em caso afirmativo, quem foi o principal utilizador?

9 responses
®Eu
@ Familiar
@ Tripulante
@ Membro da associagio de pescadores
L]
88.9%

How often did you use FISHWEB?

Com que frequéncia utilizou o FISHWEB?

8 responses
® Uma vez
® Mensalmente
© Semanalmente
@ Diariamente
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Did you find the software FISHWEB useful?

Considera a plataforma FISHWEB util?

16 responses

® Sim
® Nio

If not, for what reasons?

Se néo, por que motivo?
6 responses

N&o melhorou as minhas activi...

3 (50%)

Né&o ajudou a identificar as zon...|—0 (0%)

N&o acederam nem comparara...|—0 (0%)

Plataforma um pouco confusa 1(16.7%)
N&o consegui entrar| 1(16.7%)

N&o uso computador| 1(16.7%)

Did you find FISHWEB easy to use?

Considerou o FISHWEB fécil de utilizar?
16 responses

® Sim
® Nao

What other functionality for a VMS device/FISHWEB platform could be useful for
your work?
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Que outras funcionalidades de um dispositivo VMS/plataforma FISHWEB poderiam ser (teis para o

seu trabalho?
16 responses

Ativagdo automatica das saidas
de pesca

Informagbes sobre o estado do
tempo local

Registo da utilizagao de artes
diferentes durante a mesma op...
Capacidade de registar o
equipamento perdido
Capacidade de registar uma
localizagdo importante

8 (50%)

9 (56.3%)

3 (18.8%)
5 (31.3%)
7 (43.8%)

n3o tem utilidade ver em casa

4. Participation in Fish-X and feedback

What convinced you to participate in FISH-X?

0 que o convenceu a participar no FISH-X?
16 responses

Membro de uma associagéo de
pescadores

Considerar que as aplicagoes
irdo beneficiar o meu trabalho

10 (62.5%)

Querer ser um dos primeiros a
testar estas tecnologias
Dispositivo gratuito e acesso
gratuito ao FISHWEB durante...
Qutros pescadores que conhego

o
estavam a participar| 2(125%)
aumentar os nlvgls de seguranga 1(6.3%)
por ir sozinho ao mar
0 2 4 6 8 10

Are there any barriers to the use/adoption of VMS?

Existem barreiras a utilizagdo/adogéo deste equipamento?
16 responses

® sim
& Nao

If yes, what are they?

1 answer only — Can’t get along with tecnologies (“Nao me entendo com tecnologias)

Do you think NEMO/NAOS device(s) and FISHWEB will benefit your fishing
activities?
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Considera que o(s) dispositivo(s) NEMO/NAQS e o FISHWEB irdo beneficiar as suas actividades de

pesca?
16 responses

® sim
@ Nao

If yes, for what reasons?

Em caso afirmativo, por que motivos?
12 responses

Melhor compreenséo das
trajectérias e das zonas de pesca

Estar mais informado sobre as
minhas actividades de pesca

Respeitar a Ieglls!acan atual e 9 (75%)
futura em matéria de pescas

Obter acesso a uma zona
espacial marinha

2 (16.7%)

Was all the information presented about FISH-X and NEMO clear to you?

Todas as informagdes apresentadas sobre o projeto FISH-X e o equipamento foram claras para si?
16 respanses

@ sim
® Nio

Would you recommend VMS/NAOS/FISHWERB to other fishers?

Recomendaria o equipamento/NAOS/FISHWEB a outros pescadores?

16 responses

® sim
@ Nao
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Are you satisfied with the overall experience with Fish-X?

Esta satisfeito com a generalidade da sua experiéncia no projeto Fish-X?
16 responses

8

7 (43.8%)

4 (25%) 4(25%)

Do you have the same opinion about the device as at the start of the use case?

Tem a mesma opinido sobre o dispositivo que tinha no inicio da sua participagdo no projeto?
16 responses

@® Sim
@ Nao

If not, what made you change your opinion?

Se ndo, o que o fez mudar de opinido?
16 responses

Cumprir a legislagdo atual e

9
futura em matéria de pescas 13 (81.3%)

Poder comprovar as minhas

zonas de pesca 8 (50%)
Ser proprietario dos meus dados 4 25%)
de pesca
com base s dados recaidos 3(188%)
nada 1(6.3%)
0 5 10 15

Do you want to keep the device after the project ends?
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Pretende manter o equipamento apés a concluséo do projeto?
16 responses

® Sim
@ Nézo
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Annex 2: Croatian Use Case — Questionnaire Answers

1. Fishing Activity
Fishing ports

How often do you go fishing?

Kako cesto idete u ribolov?

12 responses

@ Svakidan

@ 3-4 puta tjedno

@ 2 puta tjedno

@ Jednom tjedno

@ Rjede od jednom tjiedno

On average, how many days a year are you fishing?

Koliko, u prosjeku, dana godisnje idete u ribolov?

12 responses

@ Manje od = 90 dana
@® 90-120 dana

@ 120-180 dana

@ 180-290 dana
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2. Fisheries regulation

Have you heard about the new EU Fisheries Control regulation?

Jeste li culi za novu Uredbu EU o Kontroli u ribarstvu?

12 responses

® Da
® Ne

Did you know the VMS and e-logbook are set to become mandatory in coming
years?

Jeste li znali da ¢e VMS (uredaj za pracenje malih priobalnih brodova) postati
obavezan u narednim godinama?

12 responses

® Da
® Ne

Where do you usually hear about new fishery regulations?
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Gdje se obi¢no informirate o novim propisima u ribarstvu? (moguce oznaciti vise
odgovora te dopisati dodatne izvore u zadnjoj tocci)

12 responses

Organizacije predstavnika ribara

(HOK) 3 (25%)

Nadlezno Ministarstvo
poljoprivrede, Sumarstva i
ribarstva

6 (50%)

Mediji (TV, drustvene mrezZe,

0,
novine, specijalizirani tisak) 7 (58.3%)

11(91.7%)

Ribari (prijenos od usta do usta)

0.0 25 50 7.5 10.0 12.5

3. Use of devices

Do you feel comfortable using new technology in general?

Jeste li zadovoljni koristenjem nove tehnologije, opcenito?

12 responses

®DA
® NE

Do you consider NEMO useful?
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Smatrate li VMS uredaj korisnim?

12 responses

® DA
® NE

If not, for what reasons?

Ako ne, iz kojih razloga? (dopisati dodatne razloge u zadnjoj tocci)

3 responses

Manjak privatnosti 2 (66.7%)

MNedostatak pristupa i vlasnistva
nad mojim podacima

1(33.3%)

Nema dovoljno funkcionalnosti

smatram da Vms pracenje u SSF

0,
nije potrebno 1(33.3%)

Do you consider NEMO easy to use?
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Smatrate li NEMO jednostavnim za koristenje?

12 responses

@® DA
@ NE

Are you interested in the functionality of the alert/assistance button?

Jeste li zainteresirani za funkcionalnost crvene tipke upozorenja/pomo¢i?

12 responses

@ DA
® NE

If yes, how should it work?

Ako da, kako bi to trebalo funkcionirati?? (dopisati u zadnjoj to¢ci)

9 responses

Izravan kontakt s vlastima putem
SMS-a

Izravni kontakt s vlastima putem

e-poste
Izravan kontakt s obitelji putem 5
SMS-a 8 (88.9%)
Izravan kontakt s obitelji putem e-
poste
0 2 4 6 8
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Did you use the software FISHWEB?

Jeste li koristili softver FISHWEB?

12 responses

® DA
@ \E

If yes, who is the main user?

Ako da, tko je glavni korisnik?
8 responses

Ja osobno 7 (87.5%)

Clan obitelji (supruga, sin, kéer) 1(12.5%)

Clan posade 1(12.5%)

Clan ribarske organizacije 1(12.5%)

How often did you use FISHWEB?

Koliko ste ¢esto koristili FISHWEB?

10 responses

@ Jednom
@ Mijesecno
@ Tjedno
@ Dnevno
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Did you find the software FISHWEB useful?

Je li vam softver FISHWEB bio koristan?

10 responses

® DA
® NE

If not, for what reasons?

Ako ne, iz kojih razloga? (dopisati u zadnjoj tocci)
5 responses

Ne poboljsava moje ribolovne

o 2 (40%)
operacije

Ne pomaZe identificirati moja
ribolovna podrudja na karti
Ne omoguéuje pristup i

usporedbu informacijama o brzi...

Nisam imao potrebu 2 (40%)

Nisam mu posvetio svoje vrijeme

Did you find FISHWEB easy to use?

Smatrate li da je FISHWEB jednostavan za koristenje?

9 responses

@® DA
@® NE
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What other functionality for a VMS device/FISHWEB platform could be useful for
your work?

Sto vas je uvjerilo da sudjelujete na FISH-X? (moZete izabrati vi$e od jednog i/ili dopisati u zadnjoj
tocci)

12 responses

Predstavnik organizacije ribarst...

7 (58.3%)
Vjerujem da ¢e aplikacije koristi... 4 (33.3%)
Zelim biti medu prvima kaoji ¢e t... 5 (41.7%)
Besplatan uredaj | besplatan pr... 3 (25%)
Prijavili su se i drugi ribari koje... 3 (25%)

zelja za pomoci Wwf u 1(8.3%)
Dobra volja za testiranjem nov... 1(8.3%)

0 2 4 6 8

ONLY for fishers who have NAOS (gear marking device)

Do you consider NAOS useful?

Smatrate li NAOS (uredaj za pracenje ribolovnog alata) korisnim?
3 responses

® DA
® NE

66.7%

Do you consider NAOS easy to use?

Smatrate li NAOS (uredaj za pracenje ribolovnog alata) jednostavnim za uporabu?
2 responses

@ DA
® NE
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4. Participation in Fish-X and feedback

What convinced you to participate in FISH-X?

Sto vas je uvjerilo da sudjelujete na FISH-X? (mozete izabrati vie od jednog i/ili dopisati u zadnjoj
tocci)
12 responses

Predstavnik organizacije ribarst... 7 (58.3%)

Vjerujem da ce aplikacije koristi...

Zelim biti medu prvima koji ¢e t... 5 (41.7%)
Besplatan uredaj i besplatan pr...
Prijavili su se i drugi ribari koje...

zelja za pomoéi Wwf u 1(8.3%)
Dobra volja za testiranjem nov... 1(8.3%)

0 2 4 6 8

Are there any barriers to the use/adoption of VMS?

Postoje li prepreke za koristenje/prihvac¢anje VMS-a?
12 responses

® DA
® \E

Do you think NEMO/NAOS device(s) and FISHWEB will benefit your fishing
activities?
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Mislite li da ¢e VMS/NAOS uredaj(i) i FISHWEB koristiti vasim ribolovnim aktivnostima?

12 responses

@® DA
® NE

58.3%

If yes, for what reasons?

Ako da, iz kojih razloga (moguce oznaciti viSe odgovora i/ili dopisati u zadnjoj tocci)?
7 responses

Bolje razumijevanije ribolovnih
relacija i ribolovnih podrucja

Biti viSe informiran o mojim
ribolovnim aktivhostima

Postivanje sadasnjeg i buducih

zakona u ribarstvu 6(85.7%)
Imati pristup pregledu morskog 4(571%)
prostornog podruéja T
Was all the information presented about FISH-X and NEMO clear to you?
Jesu li vam bile jasne sve informacije iznesene o FISH-X i VMSu (NAOSu)?
11 responses
® DA
@ NE
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Would you recommend VMS/NAOS/FISHWEB to other fishers?

Biste li VMS/NAOS/FISHWEB preporucili drugim ribarima?

11 responses

® DA
® NE

18.2%

Are you satisfied with the overall experience with Fish-X?

Kako vam se svidjelo cjelokupno iskustvo s Fish-X? (1 - uopce mi se nije svidjelo; 5 - jako mi se
svidjelo)
12 responses

8

7 (58.3%)

6

3 (25%)
2 (16.7%)

Do you have the same opinion about the device as at the start of the use case?
Imate li isto misljenje o uredaju kao i na pocetku koristenja?
12 responses

@® DA
@ \E
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If not, what made you change your opinion?

Ako je odgovor NE, zbog ¢ega ste promijenili misljenje? (dopisati u zadnjoj tocci)
1 response

Nastojim se pridrzavati sadasnjih o
i buducih zakona u ribarstvu 1(100%)
Dobio sam mogucénost dokazati

“"povijesna” ribolovna podrucja

Vlasnik sam svojih podataka o
ribolovu (imam uvid u kretanje
broda u stvarnom vremenu)
Imam opciju izmijeniti svoje
ribolovne aktivnosti na temelju
prikuplienih podataka

0.0

1(100%)

Do you want to keep the device after the project ends?

Zelite li zadrzati uredaj nakon zavrsetka projekta?
12 responses

® DA
® NE
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Annex 3: Irish Use Case — Questionnaire Answers

1. Fishing activity
Fishing port

6 responses

2(33.3%)

1{16.7%) 1(16.7%) 1{16.7%) 1{16.7%)

Arranmore Arranmore Island, Co. Donegal Galway
Arranmore Island | Ireland Burtonport

How often do you go fishing?

6 responses

@ Every day

@ Three-four times per week
O Twice a week

® Once a week

® Less than once a week

On average, how many days a year are you fishing?
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6 responses

@ =90 days

@ 90-120 days
@ 120-180 days
@ 130-290 days

2. Fisheries regulations
Have you heard about the new EU Fisheries Control regulation?

b responses

@ ves
@ No
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Did you know the VMS and e-logbook are set to become mandatory in coming
years?

6 responses

® Yes
® No

Where do you usually hear about new fishery regulations?

6 responses

Fishery representative
organisation

6 (100%)

Control authority

Media (TV, newspapers,
specialised press)

Other fishers

3. Use of devices

Do you feel comfortable using new technology in general?

6 responses

® Yes
@ No
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Do you consider NEMO useful?

6 responses

® ves
@ No
Do you consider NEMO easy to use?
6 responses
® ves
@ No

Are you interested in the functionality of the alert/assistance button?

6 responses

® Yes
& Mo
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If yes, how should it work? IO copy chart

5 responses

Direct contact with authorities by
SMS 3(60%)
Direct contact with authorities by
email

Direct contact with families by
SMS

Direct contact with families D'J_.f 0(0%)
email

Did you use the software FISHWEB?

6 responses

@& ves
& Mo

If yes, who is the main user? |_|:| Copy

3 responses

& Yourself

@ Family member - name the affiliation
with the person

0 Crew member

@ Staff member of the fishery
representative organisation
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)}

How often did you use FISHWEB?

5 responses

@ Cnce
@ Monthy
® Weekly
@ Daily
Did you find the software FISHWEB useful?
G responses
® Yes
@ No
If not, for what reasons? |_|:| Copy chart
3 responses
Did not improve your ﬂshing 1(33.3%)
operations
Did not help identify fishing
grounds on the map 0(0%)
Did not access nor compare
speed information on fishing trips 0(0%)
1(33.3%)
never used it 1(33.3%)
0.0 0.2 0.4 0.6 0.8 1.0
Fish-X — Horizon Europe Project - www.fish-x.eu 72

This project has received funding from the European Union's Horizon Europe programme under grant
agreement No 101060879.


http://www.fish-x.eu/

Co-funded by
the European Union

Did you find FISHWEB easy to use?

6 responses

® Yes
@ No

What other functionality for a VMS device/FISHWEB platform could be useful for I_D Copy chart
your work?

b responses

Automatic activation of fishing
trips

Information on local weather
conditions

3 (50%)

5 (83.3%)

Recording the use of different
gears during the same fizhing o. ..
Ability to record lost gear 3 (50%)

Ability to record some important
location

4. Participation in Fish-X and impression

What convinced you to participate in FISH-X? |_|:| Copy chart

6 responses

Member of a fishery

) - 5(83.3%)
represeniative organisation

Beligve that the applications will

210(33.3%
benefit my work ( )

Want to be among the first ones
to test

0 {0%)

Free of charge device and free

0 (0%
access to FISHWEE during trials (0%)

Other fishers | know signed up|— 0 (0%)

0 1 2 3 L) 5
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Are there any barriers to the use/adoption of VMS?

6 responses

@ Yes
@ No
Do you think NEMO/NAOS device(s) and FISHWEB will benefit your fishing
activities?
b responses
® Yes
® Mo
If yes, for what reasons? |_|:| Copy chart

3 responses

Better understanding of fishing
frajectories and fishing grounds

Get more informed on my fishing 4(30%)
activities

Respect current and future

fisheries law

Gain access to marine spatial
area
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Was all the information presented about FISH-X and NEMO clear to you?

6 responses

® es
@ No
Would you recommend VMS/NAOS/FISHWEB to other fishers?
6 responses
® Yes
@ No
Are you satisfied with the overall experience with Fish-X? I_D Copy chart
6 responses
3 3 (50%)
2 2 (33.3%)
! 1 (16.7%)
0 (0%) 0 (0%)
0 | |
1 2 3 4 5
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Do you have the same opinion about the device as at the start of the use case?

6 responses

® ves
@ No

If not, what made you change your opinion? |_|:| Copy chart

6 responses

‘Comply with current and future|

fisheries laws 4 (66.7%)

Be able to prove fishing grounds

Be owner of your fishing data

Modify your fishing activities
based on the data collected

happy to keep it

Do you want to keep the device after the project ends?

6 responses

® Yes
@® No
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