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An analysis of what are the new jobs in the Blue Economy field in each country involved will be carried
out, opportunities will be identified in terms of quality job creation, and the needs of upskilling and
reskilling of workers will be identified.

The report collects the results of the analysis carried out on the individual partner territories which will
allow to highlight the new employment and professional opportunities in the Blue Economy sector,
tracing the development trends in terms of skills and career profiles, giving therefore evidence of the
need to activate up-skilling and re-skilling processes in the fisheries and aquaculture sectors to govern
the twin transition.

The consortium has been called to investigate the sectors’ ecosystem of fishery and aquaculture, by
collecting relevant studies and information to outline the development framework of the expected
professional skills in the two reference sectors of the BOUTCAR project. The activity was coordinated
by Legacoop Agroalimentare Nord Italia with the support of Demetra Formazione and Cooperativa
M.A.R.E. who contributed to the structuring of the methodological basis for structuring this analysis.

To frame the areas of development of professional figures and a timely sharing and adherence of the
professional profiles that we intend to promote, it is necessary to identify a realistic scenario of what
could happen in the marine and maritime basins on which we are working. An initial reflection and
analysis have been directed towards the maritime space management plans that each member country
of the European Union is implementing pursuant to EU Directive 2014/89/EU.

The methodological proposal therefore focuses on three specific areas:

o Analyse the maritime spatial plans to identify the scenario and identify development sectors:
for each country, identify and briefly describe the development scenario (establishment of
marine protected areas, construction of offshore wind farms, expansion of aquaculture, etc.).
The information collected will allow us to develop a questionnaire to be submitted to
companies and stakeholders.

o Develop a multilingual questionnaire to be distributed to companies and stakeholders to have
clear feedback on the professional profiles identified and above all on professional skills
(fundamental, appropriate): the questionnaire, structured as a multiple choice, must provide a
clear idea of the different professional profiles identified and the requested contribution will be
focused on skills.
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e [dentify certified skills and additional technical qualifications, which can create added value to
professional profiles, and which can be acquired through extracurricular courses (for example
IMO Basic training or possession of a nautical license). Providing the identified professional
figures with some additional certified skills (authorizations and licenses) will allow the
professional figure to expand his professional opportunities by adapting to the market needs
and needs of companies, anticipating changes that could occur over time.

At the end of this task, the partners will have all the elements needed to complete the picture of the new
professional profiles and the skills required to fulfil the professional roles in the identified economic
sectors and areas.

5 B : &
1. Infographic - Maritime Spatial Planning - European MSP Platform

In each of the countries involved - Italy, Greece and Spain - the partners have worked to identify and
describe the development scenario (establishment of marine protected areas, construction of offshore
wind farms, expansion of aquaculture, etc.). For this purpose, partners collected relevant data and
statistics and analysed also the most relevant strategies endorsed by local/regional or national
governments to support the description on the scenarios.
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Below are the different scenarios for each country.

Italy - Coexistence for environmental protection and community development

Italy's maritime space is set to undergo significant transformations due to the development of
renewable energy sources, the expansion of aquaculture, and the transition of fishing activities.
The increasing pressures on coastal resources necessitate an ecosystemic approach to promote the
sustainable growth and management of maritime-coastal economies and fishery resources.

Aligned with the Marine Strategy Framework Directive (Directive 2008/56/EC) and Directive 2014/89/EU
on maritime spatial planning, a strategy for ocean management and maritime governance has been
developed to promote sustainable development. This strategy enables public authorities and
stakeholders to implement an integrated, coordinated, and cross-border approach: the Integrated
Maritime Policy (IMP) for the European Union. Starting with the Mediterranean landscape, which closely
reflects that of the EU, the development of offshore renewable energies, such as offshore wind farms
and devices to harness wave and tidal energy, is crucial. The primary goal is to achieve a global
transition to a carbon-free energy sector (GWEC 2019).

EU Directive 2018/2001 aims for renewable energy sources to comprise 32% of the EU's gross final
energy consumption by 2030. Each member state must establish national guidelines to achieve this
target. In 2019, in Italy the National Plan for Energy and Climate (PNIEC) set a goal to produce 30% of
its gross final energy consumption from renewable sources. This target necessitates an increase in
wind energy capacity by about 9 GW compared to 2019 levels. A significant portion of this increase is
expected to come from the development of offshore wind power plants, given that the national territory
is already extensively utilized and onshore areas have limited additional productivity potential.

As of May 2023, Italy has 67 offshore wind farms at various stages: operational, under construction,
under evaluation, or in the design and development phase. One of the most notable examples is the
Taranto offshore wind farm, which is the first of its kind in the Mediterranean. It covers an area of about
4 km® and has a capacity of 30 MW. Additionally, Italy plans to build more offshore wind farms,
particularly in the Adriatic and Tyrrhenian Seas. The first example is the Aghes Romagna project, which
covers about 80 km? and plans to construct two plants in the Adriatic Sea off the coast of Ravenna, with
a total capacity of 600 MW. Another project, proposed by Energia Wind 200 S.p.A., is located between
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Rimini and Cattolica. This project spans about 44 km” within 6 and 12 miles from the coast and has a
total capacity of 330 MW. It will also include floating photovoltaic systems, battery energy storage, and
a hydrogen production facility.

The Ministry of Ecological Transition, overseeing the implementation of these floating offshore facilities,
emphasizes the need to reduce dependence on fossil energy sources while minimizing associated
critical issues. This particularly concerns environmental and landscape impacts, which hold great
touristic and cultural value. Additionally, there is a focus on the coexistence of these plants with
vital local industries such as fishing (especially trawling) and mariculture. These industries may
need to alter or reduce their operating areas, potentially increasing navigation time for fishers and
intensifying competition for other fishing areas (Mackinson et al. 2006). Moreover, it should be
considered that this limitation is added to numerous others, which have further reduced the availability
of fishing grounds (such as MPAs, SCls, SACs, ZTBs, etc.) to safeguard biodiversity and implement
environmental protection. Therefore, itis crucial to determine the optimal sizing of each offshore facility
from the perspective of energy production. Involving fishers or their associations in the decision-making
process regarding the creation of these parks is essential to minimize impacts and develop new
opportunities, including those not strictly related to fishing. The construction of these facilities must
balance "costs and benefits" as much as possible, encouraging professional transitions and
creating new job positions for those working in the maritime sector.

In addition, the construction of new regasification plants will create numerous professional
opportunities too. These plants are key facilities to the ecological transition, aiming to improve energy
security and reduce reliance on foreign gas imports by boosting local liquefied natural gas (LNG)
processing capacity, despite associated environmental and economic concerns.

Alongside the energy issue, the fisheries sector is garnering increasing attention and interest. The
Blue Transformation initiative promoted by the Food and Agriculture Organization of the United Nations
(FAO), in alignment with the 2021 Declaration for Sustainable Fisheries and Aquaculture of the
Committee on Fisheries (COFI) and the FAO Strategic Framework 2022-2031, highlights key points of
the Sustainable Development Goals. It recognizes the importance of aquatic food systems as drivers
of employment, economic growth, social development, and environmental restoration. Seafood
products are now among the most traded commodities globally. However, the sector still lacks a
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common system, particularly in processing and transformation fields, which are necessary to
streamline operations and ensure sustainability.

The expansion of aquaculture and the transition of fisheries are two crucial issues progressing
simultaneously.

Mounting global demand for aquatic food is depleting wild fish stocks at an alarming rate, underscoring
the urgent need for sustainable and resilient aquaculture practices. Italy alone boasts a rich
aquaculture heritage and fostered a widely diversified sector (Cataudella and Spagnolo, 2011).1n 2018,
Italian aquatic production add up to 143,300 tonnes, securing the nation the third-largest aquaculture
producer in Europe, contributing 14% to the continent's output (Spain led with 21%, followed by France
at 15%) (https://doi.org/10.1016/j.aquaculture.2022.738127).

However, the expansion of Italian as well as European aquaculture faces significant threats due to
the impacts of climate change, which pose challenges to the industry's sustainability and resilience.

Thus, there is a deliberate effort to increase aquaculture production to meet the rising demand for
sustainable seafood products. Specific actions must be implemented to enhance seafood
productivity while minimizing environmental impacts throughout the production chain.

This direction emphasizes the development of increasingly sustainable, innovative, and automated
fish-farming methods. Technologies such as recirculating systems (RAS) and multi-trophic systems
(IMTA), reducing environmental impacts, are being prioritized. However, skilled operators with
expertise in fish health and welfare, as well as water quality and hydraulic engineering, are essential for
managing complex aquaculture systems.

Additionally, there is a shift towards using more eco-friendly feeds. Furthermore, there is a growing
focus on product diversification through the farming of new species like seaweed, aimed at
enhancing efficiency and minimizing waste to meet evolving market demands. The development of
more eco-friendly feed for aquaculture necessitates the training of aquaculture technicians and/or
managers working on optimized feeding strategies and cultivation methods, overseeing production
processes, and ensuring environmental compliance.
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To reduce carbon footprint of aquaculture and ensure the delivery of high-quality, safe, and healthy fish

and seafood, numerous initiatives have been implemented by international, regional, and
supranational organizations like the UN, FAO, GFCM, and EU. These efforts aim to enhance the
regulatory and institutional frameworks governing aquaculture sector. Several conventions have been
adopted and concepts developed, including the Ecosystem Approach to Aquaculture (EAA), Marine
Spatial Planning (MSP), and Allocated Zones for Aquaculture (AZA). AZA refers to areas designated for
aquaculture within marine spatial planning frameworks, considering environmental, socio-economic,
and land-use factors. The overarching goal is to minimize environmental impacts and conflicts
among various marine activities. In this regards, new aquaculture professionals should include policy
analysts, sustainability consultants, business development managers, and market researchers,
collaborating to develop and implement sustainable practices, assess ecological effects, identify new
market opportunities, and analyse consumer trends for aquaculture products.

Future challenges are anticipated to involve complex management, necessitating robust and ongoing
international cooperation among neighbouring states. Additionally, flexibility will be crucial to adapt to
abrupt and frequent climate changes, which increasingly threaten aquaculture through extreme
weather events, abnormal temperature fluctuations, and ocean acidification. Embracing new
technologies such as remote monitoring holds promise as essential support for aquaculture facilities
facing these challenges.

Adaptation is crucial and already underway in the fisheries sector to manage fish resources
effectively and prevent biodiversity loss. Updating bureaucratic and regulatory frameworks is
particularly vital, ensuring compliance with international agreements and diverse regulations. In fact,
defined fishing quotas and control measures have long been in place to prevent overfishing and
promote the recovery of fish species. These measures follow international guidelines aimed at restoring
ecosystems to a healthy, productive, and resilient state. Protecting the marine environment has been
a priority since the 1960s, leading to the gradual establishment of Marine Protected Areas (MPAs). MPAs
are now recoghized as essential tools for conserving marine biodiversity and sustainably managing
coastal resources. Since the approval of the Habitats Directive in 1992, the Natura 2000 Network has
grown to encompass more than 27,000 sites, covering 18% of the EU's land area and approximately 6%
of its marine areas. This network includes Sites of Community Importance (SClIs), which upon
designation become Special Areas of Conservation (SACs). The ongoing expansion of this network aims
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to establish new MPAs across Europe, with initiatives such as Greece's plans to create large marine
parks in the Aegean and lonian Seas, protecting a significant portion of its waters by 2030 and ending
trawling in these areas. Despite the benefits of MPAs, challenges arise from restrictions on fishing

areas, management complexities, and socio-economic impacts. These issues often lead to local
community resistance. Effective mitigation strategies include raising awareness, garnering
community support, and evaluating the performance of MPAs to address conflicts of interest and
ensure their effectiveness.

Moreover, the fishing sector requires further development and promotion of standards and best
practices concerning fishing strategies. This involves innovating and implementing tools that
enhance selectivity and reduce environmental impact, potentially extending to the collection of
plastics and marine debris. Equally important is the necessity to update the skills of all personnel
engaged in the fishing industry, ensuring they are proficient in environmental management, advanced
fishing techniques, biotechnology, and related fields. Furthermore, close collaboration among
international organizations and local communities is indispensable. This collaboration aims to expand
knowledge, explore new opportunities, and foster a fair and cohesive approach to the fisheries sector.
Currently, this sector exhibits significant disorganization and inconsistency across different EU
member states, highlighting the importance of harmonization efforts.

Transnational research, development activities, and monitoring are of paramount importance for
addressing global challenges such as climate change, biodiversity loss, sustainable maritime and
costal resource and fishing stocks management. These initiatives foster collaboration across borders,
bringing together diverse expertise and resources to tackle complex environmental and socio-
economic issues. Transnational efforts enable the sharing of data, methodologies, and best practices,
enhancing the overall quality and impact of research outcomes. They also facilitate the standardization
of monitoring techniques, which is crucial for generating comparable data and ensuring coherent policy
responses. Furthermore, such projects often receive support from international funding bodies and
institutions, promoting innovation and technological advancements. By integrating multiple
perspectives and approaches, transnational research and development activities contribute to more
robust and comprehensive solutions. Ultimately, these collaborative efforts are essential for achieving
global sustainability goals and fostering resilience in the face of environmental and economic
challenges.
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There is still much room for development in sustainable and ecologically maritime tourism. For

instance, this can be achieved through activities such as exploring underwater archaeological sites to
promote maritime historical and cultural heritage. Additionally, fishing tourism activities can be closely
integrated with opportunities for professional transition for fishers.

The maritime sector's future will present numerous professional opportunities, especially in
addressing the aforementioned issues. Experts and engineers will be essential for designing,
constructing, and maintaining offshore renewable energy infrastructure. Their expertise will span
electrical, mechanical, electronic, robotic, and civil engineering, as well as renewable energy,
hydrodynamics, biodiversity, human impacts, environmental and maritime law, and public policy.
Related to these activities is the crucial role of technicians who engage actively in maintenance and
monitoring tasks. Possessing qualifications such as boating licenses, diving certifications, OTS
licenses, and proficiency in computer skills and languages (especially English) can significantly
enhance operational efficiency and add value to these roles.

Furthermore, the sector of shipbuilding, which encompasses technological innovation and energy
efficiency, is closely intertwined with maritime affairs and the emergence of new professions. However,
this industry has been experiencing significant growth for several years.

Both experts and technical workers will play critical roles in the fish supply chain:

1) Experts are needed with structured and current knowledge in marine biology, ecology,
innovative farming techniques, water and resource management, environmental policies,
regulations, and safety.

2) Technicians must be skilled in operating and maintaining aquaculture facilities. They should be
trained in biology, environmental science, technology, monitoring techniques, sampling, data
analysis, and GIS.

Additionally, technicians involved in aquaculture, and fishers, should possess training in safety,
computer proficiency, language skills (especially English), and basic knowledge of sustainability,
environmental protection, and regulations. A boat license, particularly for fishers, should also be
considered a mandatory requirement for boarding.
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Given the booming sector, it is essential to implement and standardize the processing and
transformation aspects of both aquaculture and fishing products. Employment opportunities in
product processing can be expanded to meet consumer needs. Moreover, processing aids in the

sustainable management of raw materials, respects seasonality, and marketing strategies for seafood
products.

Future professions that stakeholders may consider include:

Marine engineers (specializing in offshore infrastructure and design)

Marine technology experts

Maintenance and repair technicians for offshore facilities

Specialists in sustainable aquaculture within offshore infrastructure

Operators and maintainers of sustainable aquaculture within offshore infrastructures
Aquaculture operators and maintainers in offshore infrastructures

Professionals in sustainable tourism

Seafood processing operators

Marine science educators and outreach specialists

Reference Sources

- Convention on Biological Diversity (CBD): Documents and reports on marine biodiversity
conservation

- European Commission

- European Environment Agency (EEA): Analysis and reports on climate change impacts and
environmental sustainability in the Mediterranean

- FAO (Food and Agriculture Organization): Reports and data on aquaculture and fisheries in the
Mediterranean

- FAO (Food and Agriculture Organization): International guidelines on sustainable management

- General Fisheries Commission for the Mediterranean (GFCM): Documents and recommendations
on fisheries and aquaculture management

- Italian Government and Ministry of Agriculture, Food and Forestry (MIPAAF)

- International Union for Conservation of Nature (IUCN)
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- Istituto Superiore per la Protezione e la Ricerca Ambientale (ISPRA): Studies and reports on marine
protected areas and TZBs

- Ministry of Environment and Energy Security (MASE): Natura 2000 Network

- Ministry of Ecological Transition

- National Oceanic and Atmospheric Administration (NOAA)

- United Nations Environment Programme (UNEP)

- Mirto, S., Montalto, V., Mangano, M.C.M., Ape, F., Berlino, M., La Marca, C., Lucchese, M.,
Maricchiolo, G., Martinez, M., Rinaldi, A. and Terzo, S.M.C., 2022. The stakeholder's perception of
socio-economic impacts generated by COVID-19 pandemic within the Italian aquaculture systems.
Aquaculture, 553, p.738127.

- Cataudella, S., Spagnolo, M. (Eds.), 2011. The State of Italian Marine Fisheries and Aquaculture.
Ministero delle Politiche Agricole, Alimentari e Forestali (MiPAAF), Rome (Italy), p. 620.
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Spain - transformations for a more sustainable, resilient, and productive maritime space

The Spanish maritime space is undergoing a series of major transformations, driven by several key
factors:

1. Modernization of Fishing Practices: Traditional fishing activities are being modernized with new
technologies and sustainable management practices. This includes the adoption of more selective
and less destructive fishing techniques, the implementation of more advanced monitoring and
control systems, and the promotion of responsible fishing.

2. Sustainable Fisheries Management: Structural funds play a crucial role in ensuring a competitive
primary fishing sector. Proper management of these funds is essential to support modernization
efforts and sustainable practices, thereby maintaining a robust fishing industry.

3. Renewable Energy Development: Spain is betting on offshore wind energy and other forms of
marine renewable energy. Offshore wind farms are being developed that will harness the potential
of offshore wind to generate sustainable electricity. This will not only contribute to the reduction of
greenhouse gas emissions but will also diversify the country's energy matrix.
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4. Aquaculture Expansion: Aquaculture, or the cultivation of marine organisms, is expanding in
Spain. This includes farming fish, shellfish and algae. Aquaculture not only provides a sustainable
source of seafood but also offers economic opportunities for coastal communities.

5. Ecosystem Approach: The management of maritime space is adopting an ecosystem approach,
which considers the interactions between the different components of the marine and coastal
ecosystem. This approach seeks to balance the use of natural resources with environmental
conservation, ensuring that human activities do not compromise the health of marine ecosystems.

6. Growing Demand for Coastal Resources: Pressure on coastal resources is increasing due to
urbanization, tourism, fishing and other activities. This requires integrated and sustainable
management to ensure that these resources are used in a balanced way and are not depleted.

7. Technology and Digitalization: The implementation of advanced technologies, such as
digitalization and the use of big data, is improving the management and monitoring of marine
resources. These technologies allow for better planning and response to environmental and
economic challenges.

8. Conservation and Protection of the Marine Environment: Spain is strengthening its conservation

efforts, establishing more marine protected areas and adopting measures to protect marine
biodiversity. This includes the protection of critical habitats and the restoration of degraded
ecosystems.

The transformations aimed at creating a more sustainable, resilient, and productive maritime space
align with EMFAF’s goals. Key initiatives include promoting sustainable fisheries and aquaculture
practices, enhancing marine biodiversity protection, advancing marine renewable energy, modernizing
the fishing fleet and infrastructure, and improving the management and monitoring of maritime spaces.

Supporting these transformations are several important pieces of Spanish legislation and strategies.
The Sustainable Fishing Law in Spain promotes responsible fishing practices, while the Sustainable
Aquaculture Strategy focuses on environmentally friendly aquaculture methods. The Decree on Fishing
Management further outlines measures for sustainable fisheries management, contributing to the
overall objectives of EMFAF.

The Ministry for the Ecological Transition and Demographic Challenge (MITECO) of Spain is
implementing various actions to address the major transformations in the Spanish maritime space.
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These actions focus on promoting sustainability, conservation and rational use of marine and coastal

resources. Some of the main initiatives and programs include:

1. National Integrated Energy and Climate Plan (PNIEC): MITECO is promoting the development of
marine renewable energy, especially offshore wind energy. The PNIEC establishes specific
objectives for the expansion of renewable energy generation capacity, including offshore wind
energy projects that contribute to the decarbonization of the energy sector.

2. Blue Growth Strategy: This strategy focuses on the sustainable development of the blue economy,
covering sectors such as fishing, aquaculture, coastal tourism and marine biotechnology. MITECO
is working to foster innovation and sustainability in these sectors, ensuring economic growth that
does not compromise marine ecosystems.

3. Aquaculture Strategic Plan: The ministry is driving the sustainable expansion of aquaculture
through this plan, which includes measures to improve environmental management, promote
research and innovation, and support aquaculture producers in adopting sustainable practices.

4. Maritime Space Management Plan (POEM): MITECO has developed this plan to coordinate and
plan the use of maritime spaces in an integrated and sustainable way. The POEM aims to balance
different human activities at sea, such as fishing, tourism, maritime transport and biodiversity
conservation, avoiding conflicts and promoting harmonious coexistence.

5. Marine Protected Areas (MPA): The ministry is expanding and managing a network of marine
protected areas to conserve biodiversity and marine ecosystems. These areas help protect critical
habitats, threatened species and sensitive ecosystems, contributing to the resilience of Spanish
seas in the face of human pressures and climate change.

6. Monitoring and Evaluation Programs: MITECO has implemented various programs to monitor and
evaluate the state of marine and coastal ecosystems. This includes collecting data on water
quality, biodiversity and the impacts of human activities. The information collected is used to
inform decision making and improve environmental management.

7. Sustainable Fisheries Policy: In collaboration with other entities, MAPA is working to modernize
and make the fishing sector more sustainable. This includes promoting responsible fishing
practices, reducing discards and implementing measures to protect fish stocks and their habitats.

8. Adaptation to Climate Change: MITECO is developing and implementing adaptation strategies to
address the impacts of climate change on marine and coastal ecosystems. This includes managing
risks such as coastal erosion, sea level rise and ocean acidification.
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The Maritime Spatial Planning Plans (POEM) in Spain, developed in accordance with Directive
2014/89/EU of the European Parliament and of the Council, represent an essential tool to guarantee
the sustainable development of maritime areas. This directive establishes a framework for the planning

of maritime space, seeking a balance between economic, social and environmental interests through
coherent and coordinated planning. Spain, with its extensive coastline and rich marine biodiversity, has
adopted significant measures to implement this directive, focusing its efforts on maximizing the
economic benefits of the maritime sector, minimizing conflicts between different uses of the sea and
protecting the marine environment.

The management of maritime space in Spain is organized into five main areas: North Atlantic, South
Atlantic, Strait and Alboran, Levantine-Balear and the Canary Islands. Each of these areas presents
specific characteristics and unique challenges that require the participation of multiple actors,
including regional governments, the private sector, NGOs and local communities, for successful
implementation of the plans.

Within these plans, several key sectors are identified for sustainable development and protection of the
marine environment. Firstly, the establishment of marine protected areas (MPAs) seeks to conserve
biodiversity and marine ecosystems. Numerous MPAs have been designated that limit certain human
activities, such as fishing, resource extraction and intensive tourism, thus allowing the recovery of
marine ecosystems. Because of this, fishing spaces will be reduced and more concentrated.

Another important sector is the construction of offshore wind farms, whose objective is to promote the
development of renewable energy and reduce dependence on fossil fuels. Spain is promoting several
wind farm projects, especially in the North Sea and the Atlantic, which not only contributes to the
reduction of CO2 emissions, but also generates employment and investment opportunities.

EU Directive 2018/2001 states that renewable energy must represent 32% of the EU's gross final energy
consumption by 2030. Each member state must create national guidelines to achieve this goal. In 2019,
Spain's National Integrated Energy and Climate Plan (PNIEC) set the goal of 42% of gross final energy
consumption coming from renewable sources. This implies a significant increase in wind capacity, both
on land and offshore.

Demetra GRS 7 [lg (3)E-SCHOOL ©@0SQLearn

‘/I - ; L=GACOOP » O «)\;l‘l‘\\ Y Of
L/%/L li",",péche PATRAS



Call: EMFAF-2023-BlueCareers
Type of Action: EMFAF-PJG
Project number: 101124841

Project acronym: BOUTCAR Through EMFAF 2023 BlueCareers call
"Blue careers for a sustainable blue economy"

BOUTCAR - “Blue jobs through blue careers”

As of July 2024, Spain has around 67 offshore wind farm projects in different stages of development.
Currently, there is a single operational offshore wind farm, one under construction and several in the
planning and evaluation phases. A notable project is the one that is operational, the Gran Canaria
offshore wind farm, a pioneer in Spain with a capacity of 50 MW, marking the beginning of a series of
projects in the Atlantic and the Mediterranean.

Co-funded by
the European Union

Other examples:

Parks under construction: Costa de Cadiz: A wind farm is being developed here that promises to take
advantage of the excellent wind conditions in the region.

Projects in Evaluation and Planning: Alboran Sea - There are projects in the evaluation phase in this
area, which is critical due to its biodiversity and transit of migratory birds; And in the area between
southern Galicia and northern Portugal - This maritime corridor is also being evaluated for future
offshore wind farms.

The expansion of aquaculture is another crucial aspect of these plans. To meet the growing demand for
seafood in a sustainable manner, new technologies and practices are being developed to minimize
environmental impact, such as multitrophic integrated aquaculture and recirculating aquaculture
systems (RAS).

In the coming decades, aquaculture and fisheries processing in Spain will face a series of key
challenges and opportunities that will be fundamental to guarantee the sustainability and growth of
these sectors. Environmental sustainability will be one of the priorities in aquaculture, where it will be
crucial to implement technologies and practices that minimize environmental impact, properly
managing waste and effluents. In addition, we will seek to develop and use sustainable feed that
reduces dependence on fishmeal and fish oils, exploring alternatives such as vegetable proteins and
byproducts from the food industry. This approach is in line with the European Union's Marine Strategy
Framework Directive (Directive 2008/56/EC), which seeks to achieve good environmental status for
Europe's marine waters.

Technological innovation will play an essential role in improving efficiency and management in
aquaculture. The adoption of recirculating aquaculture systems (RAS), which have been mentioned
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above, will allow for more efficient use of water and reduce environmental impact. Progress will also be
made in the automation and digitalization of aquaculture farms, using advanced technologies for
monitoring and controlling production. These efforts are supported by the European Maritime and
Fisheries Fund (EMFF), which finances projects aimed at innovation and sustainability in aquaculture
and fisheries.

Co-funded by
the European Union

Species diversification will be another important aspect, encouraging the breeding of new marine and
freshwater species to diversify production and reduce pressure on traditional species. In addition,
species that are more resistant to climatic variations and changing environmental conditions will be
researched and developed. Animal health and welfare will be essential, improving management
practices to prevent and control diseases and adopting animal welfare standards that ensure adequate
conditions for aquatic organisms. This approach is aligned with the EU's Common Fisheries Policy
(CFP), which promotes sustainable fishing and aquaculture practices.

To ensure transparency and consumer confidence in aquaculture products, the adoption of
sustainability certifications will be promoted, and robust traceability systems will be implemented,
in accordance with EU regulations on the traceability of fishery and aquaculture products (Regulation
(EC).) No 1224/2009).

Regarding the fishing transformation, the modernization of the fishing fleet will be crucial.
Technologies that improve energy efficiency and reduce greenhouse gas emissions will be
incorporated, and advanced monitoring and control systems will be used to improve fisheries
management and reduce discards. These efforts are part of Spain's commitment to the Energy
Efficiency Directive (Directive 2012/27/EU).

The management of fishery resources will adopt an ecosystem approach, considering the interactions
between species and their habitats, and adjusting fishing quotas and regulations to ensure the
sustainability of fish stocks, in accordance with the principles of the CFP and the Habitats Directive
(Directive 92/43/EEC).

In addition, the development of high added value fishing products will be encouraged through
innovative transformation processes, and products will be diversified to meet market demands and
reduce dependence on traditional products. To improve the sustainability and quality of fishing
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products, certifications that guarantee sustainable and responsible fishing will be promoted, and
traceability systems will be improved.

Adaptation to climate change will also be essential, implementing strategies to address the impacts
of climate change on fisheries and developing adaptive solutions. This effort is supported by the
European Green Deal and the EU Climate Change Adaptation Strategy.

In addition, socio-economic development should be a priority by implementing policies that support
fishing communities. This includes improving their access to resources, training and financing, as well
as promoting job creation and, importantly, continuous training in the fishing sector and processing.
These actions align with the European Pillar of Social Rights, which promotes quality jobs and access
to education and training.

Sustainable coastal and maritime tourism is also an important focus, with the aim of developing
tourism in a way that benefits the local economy and protects the environment. Initiatives for
sustainable tourism are being promoted, such as the certification of beaches and marinas, as well as
the promotion of ecotourism and nature tourism activities. More information is available from the
Ministry of Industry, Commerce and Tourism.

In Spain, various initiatives and projects are being carried out to adapt sustainable maritime tourism
with the fishing and aquaculture sector. These work areas seek to integrate these activities in a way that
promotes sustainability, the conservation of marine resources and local economic development.
These activities allow tourists to experience first-hand the life of fishermen and fish farmers, promoting
environmental education and respect for marine resources. Tourist routes are being developed that
include visits to fishing ports, fish markets and fish markets, where visitors can learn about traditional
and modern fishing techniques. Aquaculture is also being integrated into sustainable tourism through
educational visits to aquaculture farms. These visits allow tourists to learn about the cultivation of
marine organisms and the importance of sustainable aquaculture. Guided tours are organized to
aquaculture facilities where tourists can see up close the breeding and production process of marine
species and learn about the sustainable practices implemented.

Improving tourism infrastructure in coastal and marine areas is crucial to promoting sustainable
tourism that does not degrade the natural environment. Tourism facilities are being developed that
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minimise environmental impact, such as sustainable piers, waste management systems and the use

of renewable energy. Promoting certifications and recognitions for sustainable practices in maritime
tourism and the fishing and aquaculture sectors helps to establish standards and promote the adoption
of best practices. Work is being done on integrated coastal planning, developing territorial planning
plans that integrate the needs of tourism, fishing and aquaculture in a balanced and sustainable way.

Highlight the importance of the development of port infrastructure, since it is essential to improve
the efficiency and capacity of ports and facilitate maritime trade. Spanish ports are investing in
modernization and expansion to handle the increase in maritime traffic and to integrate green
technologies, such as the use of renewable energy and the reduction of emissions.

The implementation of these policies not only responds to Directive 2014/89/EU but also contributes
to the SDGs. Collaboration between different actors and the adoption of innovative technologies
are key to the success of these plans, ensuring that Spain's marine resources can be used
responsibly and beneficially for future generations. Highlight thatin all these initiatives, it is essential
to have fishing and aquaculture professionals to obtain a more direct point of view when making
decisions.

To face the challenges and take advantage of the opportunities presented by these plans, professionals
with specialized knowledge and specific skills will be needed, ranging from technical and scientific
areas to the management and promotion of sustainable development.

In the field of offshore wind, renewable energy engineers who specialize in the design, implementation
and maintenance of offshore wind installations will be needed. These specialists must have knowledge
in electrical and mechanical engineering, experience in renewable energy projects, and skills in project
management and compliance with environmental regulations. In addition, maintenance technicians
will be required to be responsible for the maintenance and repair of offshore wind turbines, trained in
specific wind turbine maintenance techniques, skills for working at height and in marine conditions, as
well as knowledge of workplace safety.

The expansion of aquaculture will require marine biologists and fish farmers skilled in the breeding and
management of aquatic species. These professionals must have knowledge in marine biology,
genetics, nutrition of aquatic species, and management of aquaculture systems and sustainable
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technologies such as recirculating aquaculture systems (RAS). Likewise, aquaculture engineers will be
needed who specialize in the design and operation of aquaculture facilities, with knowledge of
environmental engineering, recirculation system design, waste management and water quality control.

For the conservation and management of marine protected areas, marine ecologists will be necessary
to study and monitor marine ecosystems. These scientists must have knowledge of marine ecology,
monitoring and sampling techniques, environmental data analysis, and conservation management. In
addition, protected area managers will play a crucial role in the administration and management of
these areas, with knowledge in conservation policies, natural resource management, development of
management plans and collaboration with local communities.

Sustainable coastal and maritime tourism will also require specialized professionals. Sustainable
tourism managers will be responsible for the development and promotion of environmentally friendly
tourism activities, and must have knowledge in tourism management, sustainability, marketing,
community development and natural resource management. Ecotourism guides will offer educational
and environmentally friendly tourism experiences, and will need skills in environmental interpretation,
communication, first aid and guiding techniques.

The development of port infrastructure will require civil and port engineers who specialize in the design
and construction of port infrastructure, with knowledge in civil engineering, infrastructure design,
project management, and compliance with environmental and safety regulations. In addition, port
managers will be responsible for the administration and operation of ports, with knowledge in logistics,
maritime trade, infrastructure management, green technologies and sustainability.

Research and development (R&D) will be another crucial area, requiring marine researchers to engage
in research in areas such as marine biology, oceanography and marine technologies. These scientists
will need to have skills in scientific research, data analysis, report and publication writing, and
interdisciplinary collaboration. Marine technology developers, engineers and technologists who
develop innovations for the maritime sector will also be needed, with knowledge in marine engineering,
software development, underwater robotics and renewable energy.

In the area of governance and regulation, maritime policy specialists will be needed to develop and
implement maritime policies and regulations, with knowledge of maritime law, environmental policies,
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marine resource management and intergovernmental coordination. In addition, environmental

Co-funded by
the European Union

consultants will evaluate the environmental impact of maritime projects and develop mitigation
strategies, requiring knowledge in environmental impact assessment, natural resource management,
environmental legislation and sustainable development.

Adequate education and training in these areas will be crucial to meet the challenges and take
advantage of the opportunities that arise.

Reference Sources

European Commission

European Environment Agency (EEA)

Food and Agriculture Organization of the United Nations (FAO)
General Fisheries Commission for the Mediterranean (GFCM)
Ministry for the Ecological Transition and the Demographic Challenge (MITECO)
Ministry of Agriculture, Fisheries and Food of Spain (MAPA)
Spanish Institute of Oceanography (IEO)

Natura 2000 Network

United Nations Environment Program (UNEP)

General Fisheries Commission for the Mediterranean (GFCM)
International Union for Conservation of Nature (IUCN)
National Federation of Aquaculturists.

Port Authority of Spain

Royal Decree 1549/2009 on the Regulation of the Fishing Sector.
Law 3/2001 on Maritime Fisheries

Law 9/2013 on Sustainable Aquaculture Management
Network of Marine Protected Areas of Spain (RAMPE)

Spain Offshore Wind Energy Strategy

Spanish Sustainable Aquaculture Strategy

EU Common Fisheries Policy (CFP)

Sustainable Tourism Strategy of Spain 2030
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Greece - challenges ahead maritime spatial planning for the development of fishery and
aquaculture
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the European Union

Greece is the 2" most coastal and insular country in Europe (after Norway), with more than 15,000 km
of coastline (including both continental and insular areas). It has around 3,500 islands, islets and
outcrops, which together represent 19.1% of the country’s total surface area. Notably, o 4 out of the 13
Regions are entirely insular. Greece has a significant maritime domain that includes territorial waters
and an Exclusive Economic Zone (EEZ). The EEZ concept, as outlined in the United Nations Convention
on the Law of the Sea (UNCLOS), grants coastal states special rights to explore and exploit marine
resources within a designated area beyond their territorial waters. Greece has made notable strides in
formalizing its EEZ, although challenges remain due to geopolitical complexities and regional disputes.

Maritime Spatial Planning (MSP) in Greece is governed by the principles outlined in EU Directive
2014/89/EU, which was transposed into Greek national legislation through Law 4546/2018 and
subsequently amended by Law 4759/2020. The primary aim of MSP is to promote sustainable and
coordinated use of marine resources, balancing economic growth, environmental protection and social
development. Here we report the specific aspects of MSP in Greece, focusing on the fisheries and
aquaculture sectors and their developmental trajectories under the framework of maritime spatial
plans.

According to the national legislation, MSP in Greece is performed at two levels:

- the national level - National Spatial Strategy
- the (inter)regional level - Maritime Spatial Plans, are introduced in the planning system of Greece
as Regional Plans / Frameworks.

The Ministry of Maritime Affairs and Insular Policy (responsible for the surveillance of the seas) along
with nine (9) more Ministries (having an interest in marine space) are involved in the approval of the
Maritime Spatial Plans. The National Spatial Strategy (NSS) for marine space proposes four (4) marine
subunits for the optimal management of the extensive marine parts of the country. Separate Maritime
Spatial Plans must be adopted for all these four (4) marine subunits (OXE). Maritime Spatial Plans are
authorized to provide strategic guidelines, but they can also become more detailed and provide
guidelines of a regulatory nature, depending on the case. The Maritime Spatial Plan for the Northern
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Aegean Sea is the first Plan (out of 4) to be adopted in Greece. The Plan for ©XE 1 has been complete,
but still not approved.

According to this Maritime Spatial Plan, ©XE 1 is further subdivided into 4 Development Zones/Units
(also considering ecosystem criteria). Key prevailing — and further prioritized activities in ©XE1 are:

maritime transportation
fisheries

aquaculture

LNG platforms

energy networks and farms
coastal (and marine) tourism

Furthermore, the natural and cultural ecosystems are also highly prioritized in ©XE 1.

The NSS incorporates key objectives, including the organization of marine activities, the protection of
natural and cultural heritage, and the coherence between terrestrial and marine planning. It
emphasises ecosystem-based management to minimise conflicts and ensure sustainable
development. The NSS also promotes public participation and cross-border cooperation, ensuring that
the planning process is inclusive and harmonised with regional and international frameworks.

Development Scenarios for Fisheries

Fisheries are a cornerstone of Greece’s maritime socioeconomy and are subject to stringent
management to prevent overexploitation of marine resources. The MSP framework designates specific
zones for fishing activities, aiming to optimize their efficiency while safeguarding biodiversity. The
establishment of Marine Protected Areas (MPAs), which cover approximately 22% of Greece’s territorial
waters, plays a crucial role in conserving marine ecosystems. These MPAs restrict certain activities to
ensure the recovery of fish stocks and protect critical habitats.

Additionally, fishing quotas and seasonal restrictions have been implemented to align with
international agreements and EU policies. The MSP framework incorporates measures to mitigate
conflicts between fisheries and other maritime activities, such as aquaculture, tourism, and offshore
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energy installations. However, challenges remain, including the need to modernize fishing techniques

Co-funded by
the European Union

and enhance selectivity to reduce bycatch and environmental impact.

MPAs currently encompass 22,796 km?, equivalent to 18.3% of Greek marine waters. Greece recently
undertook a significant initiative to expand its MPAs to comply with legal requirements set forth in
Article 174, paragraph 1 of Law 5037/2023. The goal is to increase the protected marine area to 30% of
the country's territorial waters by 2030. This will be achieved by establishing two additional marine
national parks to significantly increase the MPA network.

The lonian Marine National Park, extending from the northern region of Kefallonia to the southern area
of Antikythira, spans more than 14,000 km?, incorporating 3,668.86 km? of existing Natura 2000 sites.
This park accounts for over 11% of Greece's territorial waters, with the lonian section of the Hellenic
Trench as its central feature. The establishment of the park represents a significant increase in
protected marine areas, adding more than 8% to Greece's MPAs. It builds on 13 existing Natura 2000
designations (GR222003, GR2220004, GR2220005, GR2220007, GR2210001, GR2210002, GR2210004,
GR2550010, GR2330008, GR2540009, GR2540003, GR3000008, and GR3000019).

This park is critical for the conservation of marine mammals such as sperm whales (Physeter
macrocephalus), Cuvier's beaked whales (Ziphius cavirostris), and striped dolphins (Stenella
coeruleoalba). Additionally, it supports populations of Mediterranean monk seals (Monachus
monachus) and dolphins like Risso's dolphin (Grampus griseus), common dolphin (Delphinus delphis),
and bottlenose dolphin (Tursiops truncatus). The region also includes key nesting sites for the
loggerhead sea turtle (Caretta caretta), as well as habitats featuring Posidonia oceanica meadows,
Cystoseira species, and natural reefs. Deep-sea environments within the park are home to coral
formations and biogenic habitats of significant ecological value.

The Aegean Marine National Park covers over 8,000 km?, including 545 km? of existing Natura 2000
sites, accounting for 6.61% of Greece’s territorial waters and increasing MPAs by more than 6%. The
park's core comprises numerous small rocky islets, many of which are already recognized as Important
Bird and Biodiversity Areas (IBAs), along with the surrounding marine ecosystems. Protection efforts
build on 13 Natura 2000 sites (GR3000011, GR4210011, GR4220007, GR4220030, GR4220023,
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GR4210009, GR4210022, GR4210007, GR4210032, GR4210023, GR4220022, GR4220036, and
GR4210021).

Co-funded by
the European Union

The park is primarily aimed at safeguarding abundant seabird populations, including European shags
(Phalacrocorax aristotelis desmarestii), Audouin’s gulls (Larus audouinii), Scopoli’s shearwaters
(Calonectris diomedea), and Yelkouan shearwaters (Puffinus yelkouan), which rely on the area for
feeding. Many of the islets host Eleonora’s falcons (Falco eleonorae) and, on Antimilos, Bonelli’s eagles
(Aquila fasciata). These islets also serve as crucial stopover points for migratory bird species during
their spring and autumn journeys.

Additionally, the Aegean park supports significant populations of Mediterranean monk seals
(Monachus monachus) and various dolphin species, including the common dolphin (Delphinus
delphis) and bottlenose dolphin (Tursiops truncatus). Deeper waters in the area are habitats for
cetaceans such as sperm whales (Physeter macrocephalus), striped dolphins (Stenella coeruleoalba),
and Cuvier’s beaked whales (Ziphius cavirostris).

Aquaculture Development within MSP

The aquaculture sector in Greece has witnessed significant growth and is recognized as a vital
component of the blue economy. The National Plan for Aquaculture, currently under revision, aligns
with the MSP framework to ensure that aquaculture expansion is sustainable and environmentally
compliant. Specific areas within marine space have been desighated as Allocated Zones for
Aquaculture (AZAs), which are identified based on ecosystem considerations, water quality and socio-
economic factors.

The MSP framework supports the adoption of innovative technologies in aquaculture, such as
integrated multi-trophic aquaculture (IMTA). These systems reduce environmental impacts and
improve efficiency by recycling water and utilizing waste as inputs for other species in the aquaculture
ecosystem. Furthermore, the diversification of species, including seaweed and new fish species, is
being promoted to meet market demands and enhance resilience to climate change.

Aquaculture professionals are required to possess specialized skills, including expertise in water
quality management, fish health, environmental monitoring and compliance with sustainability
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standards. Training programs and upskilling initiatives are essential to prepare the workforce for the
sector’s evolving demands.

Co-funded by
the European Union

Spatial planning in marine aquaculture

The legal framework for marine aquaculture in Greece concerns the establishment and the operation
of fish farms, the issuing of environmental licenses and the marine spatial planning of the sector.
Greece has had a spatial zoning system since 2011, when a Special Framework for Spatial Planning and
Sustainable Development for Aquaculture was enacted, in order to provide guidelines, rules and criteria
for the spatial structure, organization and development of aquaculture in Greek territorial waters. The
Ministry of Environment and Energy is the Competent Authority for the implementation of MSP. To
achieve the objectives of Maritime Spatial Planning, the Ministry cooperates with the Ministry of
Maritime Affairs & Insular Policy, responsible for the “National Strategy of Maritime Policy”.

In 2011, a framework for common spatial planning for aquaculture (SFSPSDA - Common Ministerial
Decision No 31722/2011, Government Gazette 2505, ratified on 4th November 2011), provided
guidelines, directives, and criteria for the development of aquaculture, aiming at ensuring
environmental protection and aquaculture competitiveness. With specific guidelines for each type of
aquaculture (offshore, inshore, intensive/extensive systems in marine and freshwater environments),
the framework also accounted for legal and administrative changes to the action plan in the future.
Fifteen years later, only eight out of the 25 AZA plans (23 for fish and 2 for shellfish) have passed the
controls of the Council of State (the Supreme Court of Greece) and the respective Presidential Decrees
signed. The fate of the remaining AZA plans remains vague.

Greece is one of the few countries in the EU which has in place a special marine spatial planning
framework for aquaculture. Here, in 2011 the SFSPSDA was approved identifying Aquaculture
Development Areas, i.e., "marine areas that meet specific conditions for the development of
aquaculture". A key tool for the implementation of the special framework is the provision that within the
identified Aquaculture Development Areas, Organized Aquaculture Development Areas (AZAs — POAY
in Greek), i.e., organized marine areas within which aquaculture units can be located, will be created.

Exclusive Economic Zones (EEZ) in Greece
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An EEZ extends up to 200 nautical miles from a country’s baseline, provided it does not overlap with
another state’s EEZ. Within this zone, the coastal state has sovereign rights for the exploration and
exploitation of naturalresources, both living and non-living, in the water column and on the seabed. The
establishment of an EEZ is guided by international law, particularly UNCLOS, which Greece ratified in
1995.

Co-funded by
the European Union

Inrecentyears, Greece has focused on delimiting its EEZ through bilateral agreements with neighboring
countries:

@® Italy (2020): Greece and Italy agreed on a maritime boundary in the lonian Sea, resolving long-
standing issues related to fisheries and resource management.

@® Egypt (2020): A partial EEZ agreement was signed with Egypt, covering specific areas in the
Eastern Mediterranean. This agreement countered competing claims by Turkey.

Negotiations with Albania are ongoing and preliminary agreements were reached but have not been
finalized due to legal challenges.

Inthe lonian Sea, Greece extended its territorial waters from 6 to 12 nautical miles in 2021, a right under
UNCLOS. This expansion affects the delimitation of the EEZ in this region.

A significant challenge in Greece’s EEZ arises from overlapping claims with Turkey in the Aegean and
Eastern Mediterranean. Turkey, which has not ratified UNCLOS, disputes Greece’s interpretation of
maritime zones, particularly around islands such as Crete and the Dodecanese. In addition, Greece
and Libya have differing interpretations of maritime boundaries, particularly in light of the controversial
2019 Turkey-Libya maritime agreement.

The Greek EEZ is believed to hold significant reserves of hydrocarbons, including natural gas and oil,
particularly in the lonian and Aegean Seas and south of Crete. It also encompasses rich fisheries and
potential renewable energy resources, such as offshore wind farms. The Greek EEZ lies at the
crossroads of major shipping routes, enhancing its geopolitical significance. Securing and managing
this space is vital for national security and economic interests. Greece’s EEZ includes ecologically
sensitive areas, requiring sustainable management to balance resource exploitation with biodiversity
conservation. Initiatives such as Marine Protected Areas (MPAs) are integrated into its maritime spatial
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planning efforts. There is an apparent need for balancing development and nature conservation as while

exploiting resources in the EEZ offers economic benefits, it also necessitates careful environmental
management to avoid overexploitation and habitat destruction.

Key Challenges and Opportunities

The implementation of MSP in Greece faces several challenges. One significant issue is the spatial
conflict between traditional activities, such as fisheries, and emerging sectors, including offshore
energy and tourism. Additionally, the impacts of climate change, such as ocean acidification and
extreme weather events, pose threats to both fisheries and aquaculture. These challenges necessitate
robust international cooperation and adaptive management strategies.

Despite these challenges, MSP offers numerous opportunities for the sustainable development of
fisheries and aquaculture. By integrating advanced technologies and fostering innovation, Greece can
enhance the productivity and environmental sustainability of these sectors. Moreover, the MSP
framework facilitates stakeholder engagement, ensuring that the interests of local communities,
industry players and environmental groups are considered in decision-making processes.

Conclusion

Greece’s approach to maritime spatial planning exemplifies a comprehensive effort to balance the
diverse uses of its marine space while prioritizing sustainability. The fisheries and aquaculture sectors
are central to this strategy, with targeted measures to ensure their resilience and growth. Through
effective implementation of MSP, Greece aims to achieve a harmonious coexistence of economic
development and environmental conservation, setting a model for sustainable blue economy practices
in the Mediterranean region.
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CROSS-READING OF CHALLENGES & FUTURE DEMAND OF SKILLS

The main challenges that have been identified by the cross-analysis of the Maritime Spatial Plans with
national/regional regulations and directives, as well as international publications on this topic are

reported in the table below.

- Environmental sustainability
minimising environmental impact,
properly managing waste and
effluents.

- Technological innovation (RAS,
automation and digitalization).

- Species diversification,
diversifying production and reduce
pressure on traditional species.

- Adoption of sustainability
certifications, traceability
systems.

SPAIN ITALY GREECE
CHALLENGES FOR AQUACULTURE:
CHALLENGES FOR .
CHALLENGES FOR AQUACULTURE: - Food safety all along the production
AQUACULTURE:

- Enhance seafood productivity
while minimizing environmental
impacts throughout the production
chain.

- Technological

innovation (RAS,

IMTA) to reduce environmental
impacts.
- Species diversification,

diversifying production (seaweeds)
to boost ecological production.

- Flexibility to adapt to climate
change.

and distribution chain, transparency
and traceability are crucial.
Consumption trends and customer
confidence on the quality of
productions.
Environmental constraints and
sustainability issues.

Coastal zone occupation, with
marine spatial planning strategies
under pressure for renewable energy
production.

Technological innovations and use

of Al and data driven solutions.

CHALLENGES FOR FISHERY:

- Modernization of fishing fleet,
energy efficiency, monitoring and
control systems.

- Management of fishery
resources, ecosystem approach.

- High added value fishing products,
through innovative
transformation processes.

- Adaptation to climate change.

CHALLENGES FOR FISHERY:

- Environmental and landscape
impacts of offshore renewable
energy plants, intensifying

competition for other fishing areas.
Complex

management,
necessitating robust and ongoing
international cooperation among

neighbouring states

Flexibility to adapt to climate
change.

CHALLENGES FOR FISHERY:

- Food safety all along the production
and distribution chain, in particular
processing.

- Consumption trends and customer
confidence on the quality of
productions.

- Coastal zone occupation, with

marine spatial planning strategies

under pressure for renewable energy

production.
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- Development and promotion of
standards and best practices
concerning fishing strategies.

- Fishing tourism activities can be
closely integrated with opportunities
for professional transition for fishers.

- Increasing competition from
developing countries.

- Technological innovations to
ensure the sustainability of the
sector.

- Sustainable coastal and

maritime tourism.

Going through these scenarios with the perspective of future educational and professional prospects,
the following have been identified as potential paths for the future qualification of professionals working
in the Blue Economy by the consortium partners:

‘ Sustainable Conservation of
Offshore wind ] 3
plants Aquaculture coastal & Fishery marine protected
maritime tourism areas
( \ ( R (ﬁ (ﬁ (—\
. Marine biologists
Marine and aquaculturists.
engineers .
(specgi;alizing in ) Sustainable Seafood Marine
tourism processing logist
offshore —_—— tors ecologists.
infrastructure managers. opera
and design) Aquaculture
engineers
./ — ./ ./
.«
( \ Specialists in ( \ ( \ 4 \
sustainable
aquaculture within
Maintenance and e e _ Marine science
repair Ecotourism educators and Protected area
tecg?flgrl%ri for Maintainers of guides. Outr_e?_ch Managers.
facilities sustainable specialists
aquaculture within
offshore
\_ ) infrastructures \ ), \ ), \ ),
ARVI
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Additionally, some transversal profiles have been identified by the consortium, so those professionals
that can operate in a cross-sectoral dimension for the type of skills possessed and for the job
opportunities offered by the labour market.

These transversal profiles are:

- Maritime policy analysts and specialists,
- Sustainability consultants,

- Technology consultants,

- Marine technology developers,

- Business development managers,

- Market researchers.

For the second step of this study, only those profiles directly linked to fishery and aquaculture and some
transversal ones have been further investigated in the survey administered to stakeholders operating in
the fishery and aquaculture ecosystems.

To better understand the stakeholders to which the survey has been conducted, we report here some
statistical information that allows us to give a description of the target population.

Age range Gender
40
30 Male I
20 | prefer not to answer |
10 I . Female I
0

18-29 30-49 50-66  50-66 0 20 40 60 80

As we can see from the table above, the respondents to the survey have a fairly interesting demographic
variety, with a peak in the age group between 30 and 49, a segment of the population already inserted
in the labour market and therefore possessing a certain expertise in relation to the employment and
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professional dynamics of the sector. This age group, if added to the next one (50-66 years), gives us an
overall sample of 72%.

In relation to gender, the majority (69%) is represented by males, this data is in line with the gender
dynamics of the sector which see a prevalence of the male gender for the professions of fishing and
aquaculture. However, the data on women is encouraging, representing 29% of the sample, where on
average women in the two sectors represent 24% at a global level (Source: FAO - The State of World
Fishery and Aquaculture 2024).

Level of education

PhD I

Other 1N

Master's degree

Diploma

Bachelor's Degree / Master's

Degree
0 5 10 15 20 25 30

The title master’s degree and bachelor’s degree/master’s degree even though can be considered equal have been
intentionally represented separately to convey the territorial diversification also linked to the educational aspect.

In terms of education level, the sample presents 88% of people who have a university degree or higher.
This is linked to the fact that, in administering the questionnaire, we mainly addressed subjects who act
as business representatives of the sector, operate in the research and academia ecosystem or deal
with integrated services in the fishing and aquaculture sectors (scientific research, support for business
development, technical consultancy, etc.).

As we can see from the following graph, the most represented professions are research and academia,
equal to 38%, and business/industry with 28% of the sample. Around 7-8% the participation in the

ARVI
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survey by Student & PhD candidates, Trade associations / business representations, Government
bodies / local authorities and NGOs.

Professional profiles

N/

m Student & PhD candidate = Business / representation m Business/Industries
= Cluster Manager m Research and academia = Freelancer
m Government body / local authority m NGO m Unemployed

Let's now look at the answers provided by the stakeholders. The first question concerned the adequacy
of the skills and knowledge of the workforce employed in the fishing and aquaculture sectors in
relation to the evolution of the Blue Economy in the respective countries (Greece, ltaly, Spain) and
therefore to the transitions underway and which will impact the years to come. As many as 81%
responded that the workforce is not sufficiently trained to be able to appropriately govern the evolution
underway in the two sectors. Only 19% believe that the educational and training level is suitable to
continue operating in the two sectors, the majority of those who responded positively are those who
work in the academic field as lecturers or students. This could depend on a lack of concrete knowledge
of the labour market and the employment dynamics of the sector.

For those that selected the non-adequacy of the skills and knowledge possessed by workers in the
sectors we asked which are the main gaps they see in the educational and training field. The responses
highlighted some key challenges that can be summarised as follows:
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1. Lack of Training and Education:
e Limited availability of technical/professional courses for fishing, aquaculture, and

Co-funded by
the European Union

sustainability.
e Insufficientfocus on practical training and outdated systems in education.
e Minimal collaboration between academia, research institutions, and the industry.
2. Technological Gaps:
e Poorknowledge and application of new technologies (e.g., sensors, satellites, digital tools).
e Need for modernization and digitalization in fisheries and aquaculture management.
3. Skill Development Needs:
e Deficiency in skills related to ecosystem processes, environmental management, and
sustainability.
e lack of managerial, entrepreneurial, and financial knowledge.
4. Generational Issues:
e Limited interest among young people due to outdated training approaches and limited
practical experience.
e Business succession is often informal and unstructured (passed from father to son).
5. Systemic Challenges:
e Excessive bureaucracy and rigid regulations for degree programs.
e Inadequate allocation of resources and funding for skill development.
e Lack of environmental adaptability to address climate change impacts.
6. Sustainability and Innovation:
e Absence of comprehensive plans for sustainable fishing and aquaculture practices.
e Limited focus on production sustainability, by-product recovery, and integrated supply
chain management.

Participants in the survey were asked about the most effective types of training activities for retraining
the workforce or potential workers in the fisheries and aquaculture sector. Essentially, the survey
explored the best ways to provide reskilling opportunities for those currently employed in these sectors,
as well as for individuals entering the sectors from other professional backgrounds or after a period of
unemployment.
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The participants selected as the most effective methods in the reskilling processes, flexible and
modular training that is short in duration and diverse in content (35%), and on-the-job training focused
on specific technical skills (36%). This information indicates a strong preference for practical and
adaptable training approaches, enabling workers or future workers to acquire specific technical skills
that can be seamlessly integrated into their work activities.

Reskilling
Retraining the workforce or potential workers
35 40%
30 35%
25 30%
20 25%
20%
15 15%
10 10%
5 5%
0 0%
Apprenticeship or Flexible and On-the-job training Vocational training
internship for those modular training of with specific to increase
entering the sector short duration and technical skills to technical skills and
supported by diversified in be learned obtain a
training content professional
qualification

Then, the participants have been asked to give their evaluation in terms of specialisation or qualification
of the workforce or future workers, especially young people, who are expected to enter the fisheries and
aquaculture sector and the type of educational and training path that for them would be more effective
(upskilling pathways).

From the responses emerged preferences for the following methods:

= Highly Specialized Courses (34%): The most favoured option, focusing on enhancing technical,
scientific, and management skills.

= Apprenticeships or Internships (26%): Emphasized as a practical pathway, supported by
additional education and training.
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= Flexible and Modular Training (21%): Valued for its short duration, adaptability, and diverse
content.

= On-the-Job Training (19%): Recognized for its focus on specific technical skill development
through real-world experience.

Upskilling
Specialisation or qualification of the workforce or future workers
35 40%
30 35%
25 30%
20 25%
20%
15 15%
10 10%
5 5%
0 0%
Apprenticeships or Flexible and modular Highly specialized On-the-job training
internships for those training of short courses to increase with specific
entering the sector, duration and technical and technical skills to be
supported by further diversified in content scientific skills, as learned
education and well as management
training skills

Subsequently, the skills and knowledge needed in the Blue Economy were analysed, by asking
stakeholders which skills were mostin demand for them based on sectors or in a system logic. A picture
emerged that we summarise below through the graph and the detailed table.
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Necessary skills in Blue Economy

Customer service

Digital skills (general)

Proficiency in other languages

Risk management

Cross-cultural competences

Ocean literacy

Access to funding

Regulations

Entrepreneurship

Mitigation strategies and climate change effects
Fishing/ farming techniques
Environmental sustainability & ecology
Self-management

Communication

Adaptability & resilience
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B Fishery ®Aquaculture ™ Both sectors

As we can see from the graph above, the most relevant skills selected by respondents globally have
been Adaptability & resilience (80%), Environmental sustainability & ecology (89%),
Fishing/farming techniques (90%), Entrepreneurship (82%), Risk management (84%) and general
Digital skills (84%).

These skills, that can be considered both soft and hard skills return us a picture of what stakeholders
envision for the blue economy of the future, a combination of capacities and knowledges that see
fishery and aquaculture as an integrated ecosystem. Adaptability and Resilience appears to be
essential for navigating environmental, economic, and regulatory changes. Environmental
sustainability and ecology are a critical competence for promoting sustainable practices in both
sectors as well as Fishing/Farming techniques are fundamental for improving efficiency and
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sustainability in operations. Entrepreneurship and Risk management are core for the economic and
global viability of fishery and aquaculture enterprises and finally, Digital skills are crucial and
increasingly necessary for technology-driven monitoring and reporting in the blue economy.

In the following table, alongside the overall most important skills, the subdivisions for specific sectors
are also detailed. Skills marked in red indicate those that have been most frequently selected,
highlighting some unique characteristics of the two sectors investigated.

Skills Fishery Aquaculture Both sectors
Adaptability & resilience 25% 15% 40%
Communication 13% 28% 31%
Self-management 24% 16% 28%
Environmental sustainability 11% 5% 73%
& ecology

Fishing/ farming techniques 14% 28% 48%
Mitigation strategies and 14% 13% 47%
climate change effects

Entrepreneurship 8% 26% 48%
Regulations 14% 15% 45%
Access to funding 15% 20% 41%
Ocean literacy 28% 6% 44%
Cross-cultural 15% 19% 26%
competences

Risk management 15% 16% 53%
Proficiency in other 13% 22% 28%
languages

Digital skills (general) 11% 27% 46%
Customer service 9% 19% 29%

In the fishery sector, alongside adaptability and resilience, it is crucial to consider Self-management
(24%) and Ocean literacy (28%) as critical skills for workers and operators. Self-management refers to
the ability to work effectively in unpredictable marine environments and maintain personal productivity,
while ocean literacy is essential for understanding marine ecosystems, which in turn supports effective
operations at sea.
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In the aquaculture sector, the greatest relevance has been recognized for Communication (28%),
which is key for effective collaboration and dialogue with various actors in the supply chain; Farming
techniques (28%), which are rapidly changing, even as a result of climate change; Entrepreneurship
(26%), critical for driving innovation and ensuring the economic sustainability of enterprises; and
Digital skills (27%), which are increasingly valuable for modernizing practices.

After investigating skills and competences, the consortium questioned stakeholders about new
potential professional profiles in the fishery and aquaculture sectors.

Some of the profiles, that emerged from the initial analysis of maritime spatial planning and relevant
strategies implemented by the countries involved in the project, were proposed to the respondents for
evaluation of the relevance of each professional profile for the future development of the two sectors
of interest.

Below, we present the proposed profiles along with a brief description, followed by the evaluations
obtained for each.

Professional profile Description
The Professionalis capable of surveying, sampling and conducting
operations- both underwater and on-land- related to the management and

BLUE OPERATOR . . . . . .
maintenance of human-made marine environments, including offshore wind
farms, offshore photovoltaic systems, offshore mining structures,
regasification facilities, etc.

BLUE PROMOTER Disseminator and science informant serving as a guide in maritime territories.

Organises and leads guided tours in anthropized marine environments.
Seafood processor. Prepares ready meals featuring fish and seafood for
BLUE SEAFOOD OPERATOR distribution on both large and small scales.Makes prepared and ready meals
of fish and seafood for large and small-scale distribution.

Works in the sustainable management of economic and social aspects, of
facilities in human-made marine environments; focuses on management and
productivity of maintenance services, both ordinary and extraordinary.
Possesses technical and legislative knowledge, as well as expertise in
bureaucratic procedures for assistance and the development of
interventions.

Implements fair reward and compensation systems that incentivize
responsible fishing practices by conducting comprehensive cost-benefit

BLUE MANAGER
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analyses across various fishing periods to ensure long-term viability.
Manages catch shares in a manner that promotes socioeconomic equity and
environmental sustainability within fishing communities.

Structural cohesion fund management involves the administration and
implementation of regulations governing the structural cohesion fund,
BLUE FINANCIAL MANAGER overseeing the processing of fund allocations, and ensuring the effective
utilization of funds to improve and enhance sustainability across various
sectors and regions.

AQUACULTURE HEALTH DATA f‘AI Marine H.ealt.h Speciali.s'F”f th?s car‘eer invqlves a profe.ssional specialising
ANALYST in the application of artificial intelligence in the marine or aquaculture
industries, with a focus on fish and shellfish health management.

The evaluation from the respondents, as analysed in the results, is represented in the figure below.

New profiles' relevance

AQUACULTURE HEALTH DATA ANALYST
BLUE FINANCIAL MANAGER

BLUE MANAGER

SEA FOOD OPERATOR

BLUE PROMOTER

BLUE OPERATOR

0% 20% 40% 60% 80% 100% 120%

Among the profiles that were found to be most interesting or even necessary, we can include the blue
manager, the blue operator, the aquaculture health data analyst and finally the blue financial manager.
There was a strong interest in these profiles and in some cases, they were considered absolutely
necessary by approximately 34% of respondents, see blue manager and blue operator.
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Other profiles, such as sea food operator, blue promoter and blue financial manager, were considered
either relevant or not relevant by most respondents.

On a country specific basis, the profile of Blue Manager has been ranked as relevant or necessary by a
large majority in both Italy and Spain. In Spain the profile of Blue Financial Manager is also considered
quite important. In contrast, the most relevant profile for Greece is that of Aquaculture Health Data
Analyst.

Finally, the survey allowed respondents to share their perception of additional professional profiles
needed in both fishery and aquaculture, as well as their views on the educational and training systems
necessary to support the changes required in both sectors. Some interesting suggestions came from
stakeholders, they include:

1. Specialised Roles:
- Veterinarians for aquatic organisms.

- Blue Circular Economy Specialists focusing on waste reduction and sustainable
practices.

- Energy managers for fishing operations to minimize environmental impacts.
- Big data analysts for fish farming.
- Specialists in ichthyopathology and pharmacology for fish health.

2. Coordination and Management:
- Blue Economy Territorial Coordinators to align local efforts with public funding.

- Managers for cooperating fishing enterprises to streamline administrative processes for
fishermen.

- Digitalization and technology managers in the sector.

3. Sustainability and Training:
- Fishermen trainers emphasising sustainable, science-based fishing.
- Environmental impact analysts on marine ecosystems.

- Specialists to promote conservation and responsible exploitation of marine resources
in schools.
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4. Technicaland Cross-disciplinary Skills:

Co-funded by
the European Union

- Ocean environmental managers.

- Experts in mechanical systems for fishing vessels and offshore maintenance (e.g.,
photovoltaic systems).

- RAS operators and aquaculture engineers with IT expertise.
- Feed formulators skilled in organoleptic tasting.

5. Future-Oriented Needs:
- Development of training standards for hotel institutes.
- Hyperbaric activity experts.

- Advocates for better alignment of degrees and professional rights in marine-related
fields.

These contributions and suggestions emphasise the importance of sustainability, innovation and
community support in advancing the blue economy.
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