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1. Abstract

The Second Overarching Stakeholders Workshop was held on 1 and 2 April 2025 in Zandvoort, the
Netherlands, as part of the Horizon Europe projects Marine SABRES and MARBEFES. The event brought
together 13 selected stakeholders and 22 researchers. The goal was to review results obtained in the projects
during the last 2 years, to gather feedback on these results, improve shared understanding, participate in the
co-design of the next steps of the project, and work together on practical tools that support better decisions
for managing coasts and seas.

During the two-day workshop, participants tackled key topics in a combination of presentations, table and
group discussions, and Mentimeter surveys. The workshop encouraged open discussion, allowing participants
from different sectors, such as government, NGOs, research, and business, to share local knowledge and
practical understanding together with scientific insights. Sessions focused on usefulness of approaches and
tools, such as Causal Loop Diagrams, BowTies, the MARBEFES Toolbox (a collection of easy-to-use tools that
help connect science with decision-making), effects of scenarios of change (based on future social and
environmental changes), and a ‘Shiny-app’ as a prototype for a decision support system. These approaches
and tools aim to illustrate and improve the understanding of how ecosystems, people, policies, and
management are linked, and how different choices affect the future in the balance between these elements.

The key-factors governing the balance between nature, and socio-cultural and economic aspects as obtained
from the earlier consultations in Marine SABRES and MARBEFES were largely confirmed. This means also that
in the further development of regional policies and management, the importance of geographic position
(north versus south, and mainland versus islands), of regional (cultural) differences, and stakeholder diversity
have to be taken into account.

The major approaches and tools to connect the key factors, such as the Causal Loop Diagram and BowTie,
were all largely understood and seen as useful for insight in the functioning and managing of the marine
environment. Nevertheless, it was noticed that the tools could become complicated or too academic, and
thus should be simplified and accompanied by simple guidelines.

Similarly, approaches like the PESTLE (Political, Economic, Social, Technological, Legal, and Environmental)
framework, the SSPs (Shared Socio-economic Pathways), and Socio-cultural and Ecological Valuation, were
seen as useful approaches to explore drivers of environmental change, perceptions on key challenges, trade-
offs, and prioritising governance options for coastal and marine management.

It was recognised that key challenges for the management of Socio-Ecological Systems (SES) in the marine
environment, and especially for Marine Protected Areas (MPAs) were mainly formed by the legal complexity
beyond national jurisdiction and (the lack of) political willingness, which indicates that these governance
issues need more attention to be tackled. Fragmentation of policy and regulatory overlap, with regard to
impacts of e.g. climate change, alien species, and massive tourism, were indicated as the common concerns.

The stakeholders support strongly the construction of the Marine SABRES ShinyApp DSS (Decision Support
System) and the MARBEFES Toolbox for integrating the discussed approaches and Tools, yet taking into
consideration 1) a User-friendly design for a high diversity of stakeholder groups, 2) a clear structure and
navigation to explore tools easily (free search, filters, as well Al guided), 3) search and filter functions by area,
data type, ecosystem, and user-needs, and 4) inclusion of short guidelines (1 to 2 pages) and examples to
support understanding and application of tools.

Stakeholder appraisal scores on the approaches and tools of the Marine SABRES as well of the MARBEFES
project were very high, as was also the score for the organisation and content of the workshop. It
demonstrates a clear joint interest of the stakeholders and project-researchers in an ongoing involvement in
the co-design of useful and usable tools, and the collective commitment to shape a sustainable future for
Europe’s marine and coastal regions.
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2. Introduction

A two-day stakeholder engagement workshop was held on 1-2 April 2025 in Zandvoort, the Netherlands,
bringing together researchers from the Horizon Europe projects Marine SABRES and MARBEFES. The
workshop aimed to:
e Share an overview of results gathered from stakeholder interviews and surveys conducted in 2023,
e  Gather stakeholder feedback and appraisal on the preliminary outcomes produced across various project Work
Packages (WPs),
e Foster collaboration between stakeholders and researchers to support the further development and co-
creation of decision-making and management tools for marine and coastal areas.

Of the 231 stakeholders interviewed in 2023, a representative group of 13 Overarching Stakeholders was
invited to join with 22 researchers for more focused and in-depth discussions at the Zandvoort workshop.
The workshop provided a vital platform for engaging stakeholders, policymakers, and researchers, ensuring
an inclusive and diverse range of perspectives and helping to consolidate views on the key elements of
coastal social-ecological systems.

This marked an important step towards fostering collaboration, advancing stakeholder-supported decision-
making and management practices for coastal areas, and strengthening the impact of research outcomes
from both Marine SABRES and MARBEFES.

A combination of presentations, table and group discussions, and Mentimeter surveys was used to introduce
the various sessions, to promote the interactive discussions, to obtain feedback, and to find joint conclusions
for further steps to be taken.

The full results from the Mentimeter sessions conducted during the workshop, all PowerPoint presentations,
a list of participating stakeholders, and a detailed program agenda, are given in the appendices .
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By engaging with stakeholders and incorporating their perspectives, both projects seek to develop useful and
practical tools and approaches that enhance planning and decision-making. They also aim to increase public
awareness and understanding of the interconnections between ecosystems, biodiversity, society, and the
economy in coastal regions. Ultimately, the goal is to promote sustainable use of marine and coastal areas
while safeguarding the health of marine ecosystems and biodiversity.

(photo credit Lars Olav Sparboe, Tfomsd, Norway)

3. Stakeholder Participation

In the first surveys and interviews, during spring 2023 and winter 2024/25, stakeholders were consulted
across several European research areas, distributed among five major regions: Macaronesia (Atlantic islands),
Mediterranean, Atlantic Coast, Baltic, and Arctic (Fig. 3).

From this broader group, a subset of stakeholders was invited to participate in the Overarching Stakeholder
workshops designed for more focused group discussions.

The stakeholders at the Zandvoort workshop in 2025

Sector represented
belonged to various sectors (Fig. 1).
Authorities Authorities were most represented, followed by those from
Fisheries NGO/Non-profit organisations (belonging to the category of
NGO/non-profit Public audience”). For the category of “Industry and private
Private sector/SME  sector” representatives from SMEs, Fisheries, and Tourism
Tourism were present.

Figure 1. Stakeholder representation by professional sector at the
Zandvoort workshop

Most stakeholders came from the western European
mainland (east-Atlantic coast), followed by those from the
south Atlantic (Macaronesia), and those from the Arctic and
Baltic regions (Fig 3). The skewed geographic representation

I I should be kept in mind when drawing conclusions from the
. . results.

Arctic  Atlantic (west-  Baltic Macaronesia Figure 2. Geographic areas represented among Zandvoort
Europe) workshop stakeholders.

Geographic area represented

Number of stakholders
O = N W A~ 0o
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Figure 3. Location of Research Areas (red encircled locations are Demonstration Areas (DAs) in Marine SABRES, the other
locations are Broad Belt Transects (BBTs) in MarBEFES (from Hummel et al. 2023. Marine SABRES Deliverable 2.1: Simple
SES design brief, and MARBEFES first part of Deliverable 1.2: Stakeholders' recommendations regarding harmonization
and integration of social-ecological frameworks. HuFoSS Foundation, Roosendaal, Netherlands, pp. 144)
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4. Topics and Objectives

An overview of the topics, presenters, and objectives for each workshop session is given in Table 1.

Table 1. Topics and session objectives of the second Overarching Stakeholder workshop (session 1 and 2 were Welcome
and Introduction)

Topics/ Presenters Stakeholders Engagement Objective

3. Feedback on the second round of
stakeholder consultations - first results
(Herman Hummel)

4. Causal Loops and BowTies

(Gemma Smith, Anita Franco, Mike
Elliott)

5. Scenarios of Societal and
Environmental change under SSP1,
SSP3 and SSP5

(Dorota Kolbuk, Tasman Crowe)

6. Acceptance and options for
governance: the PESTLE approach
(Bruno Meirelles de Oliveira, Julie
Bremner, Berthe Vastenhoud)

7. Estimating effects of management
and policy measures by means of SES
models

(Berthe Vastenhoud)

8. Governance of marine ecosystems:
Stakeholders’ perspectives

(Lea Ricard, Sabine Cochrane)

9. The MARBEFES Toolbox

(Sabine Cochrane, Frida Cnossen,
Cristina Huertas, Marie Nordstrom,
Clement Garcia)

10. Tools & Stakeholders

(Herman Hummel, Joanna Piwowarczyk)

11. Decision Support Systems (DSS)
(Arturas Razinkovas-Baziukas, Evelina
Griniené)

12. Valuation of Coastal Systems
(Ashley Cahillane, Tasman Crowe,
Herman Hummel)

13. Marine Protected Areas (MPAs)
(Lea Ricard, Sabine Cochrane)

14. Ocean Literacy
(Joanna Piwowarczyk)

Sharing results of the Stakeholders interviews and surveys
Gather feedback and opinions on Stakeholder engagement outcomes

Develop tools that link key environmental factors.

Help users see how different elements interact within coastal systems
Support smarter decision-making for managing and protecting coastal
areas.

The main impacts on the Coastal System

Stakeholder viewpoints on main changes in activities and pressures
under the various SSP scenarios

Introduction to the exercises and instructions

Individual questionnaire for Options for Coastal Management

Group exercise on the acceptance of different pathways to management
Presentation of the Group Results and Discussion

Short overview of the approach

Testing the effects of measures and interventions on outcomes
calculated by means of simple SES

How to interpret the analyses

Results on the stakeholder consultations about challenges, visions and
solutions in governance

Stakeholders to prioritize challenges and visions in governance
Stakeholders' insights how to improve and operationalize pathways to
solutions to overcome challenges

Introduction on the concept of the Toolbox

Design and functionalities

Example tool: Broadscale biological traits

Example tool: Metric of habitat function

Appreciation of Tools - observations from the stakeholder workshops of
winter 2024/25

Enablers and limiters/barriers for stakeholders to using scientific tools
Introduction to DSSs, their features and problems

Connections to GIS apps

The SES "Shiny-App"

Viewpoints of stakeholders on ecological, economic, and socio-cultural
valuation systems:

Integration of valuation systems in decision-making

Appreciation of the valuation systems by stakeholders

Social and cultural ecosystem benefits - non-financial valuation of
ecosystems

Introducing the concept

How are the concepts applied in case studies and what types of insight
they provide

The main challenges experienced to implement MPAs in Europe.
Viewpoints on pathways to solutions

How to proceed?
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5. Results
5.1. Feedback on second round of stakeholder consultations - first results concerning priorities

e Workshop activity and purpose

The key findings and analyses from the first and second round of stakeholder surveys and interviews
conducted in the spring of 2023 and winter of 2024/25, respectively, were presented to participants
(Appendix 3a). Through a Mentimeter survey (Appendix 4a) and open-floor discussions, participants’ opinions
and feedback on the results were collected.

The purpose was to gather feedback on the results of the second series of stakeholder consultations,
whether the outcomes matched their expectations, and what additions they would advise.

e Observations and key-findings

During the first consultation round, 231 stakeholders were interviewed to identify key factors in balancing
nature, the economy, and society in coastal areas. Key priorities that emerged included nature conservation,
the effects of large-scale tourism, biodiversity, economic considerations, and pollution.

In the second round, which involved 175 stakeholders, feedback largely confirmed these initial findings, while
also raising a few new priority issues such as urban development, offshore wind farms, climate change,
invasive species, and the significance of cultural heritage.

Moreover, with regard to the stakeholders their interactions with governance levels, it was shown that
stakeholders at islands are more connected to the local governance, whereas stakeholders at mainland
locations were more connected to national governance.

These results were generally seen by the
Overarching Stakeholders as logical,
informative, interesting, useful, and
meaningful.

A few additions were brought forward,
such as better policies with regard to
invasive species or protected areas, or
the youth feeling disconnected from
nature. The other elements mentioned
were included in the main outcomes of
the earlier consultations.

The analyses of stakeholder viewpoints
are thereby largely complete.

e Relevance

With regard to the key-factors in European regions, and how to use them for the further development of
regional policies and management, the importance of geographic position (north versus south, and mainland
versus islands), of regional (cultural) differences, and stakeholder diversity have to be taken into account.
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5.2. Causal Loops and BowTies
e Workshop activity and purpose

In this session two key tools — the Simple Social-Ecological System (SES) model and the Bow-Tie analysis —
were introduced to help stakeholders better understand and manage complex coastal and marine
environments. These tools are used to simplify ecosystem assessment, risk management by highlighting risks
and opportunities, and governance by connecting environmental factors and identifying intervention points.
The tools were introduced in a couple of presentations (Appendix 3b), followed by Mentimeter surveys to
gather stakeholder feedback on applicability and any barriers using the tools (Appendix 4b)

e Observations and key-findings

In response to the question whether in their work with

Aspects included in marine work ) ; . )
(or managing) the marine environment, they include only

10
g ecological, social, or economic aspects, or all, the majority
E 8 of the stakeholders indicated that they incorporate all
-% 6 aspects (Fig 4).
S 4 This suggests the tools have the capacity to serve the
3 needs of the stakeholders and potential users.
= N
2 % == , . . L
Figure 4. Aspects considered in stakeholders' marine work.
Ecological Economic Social All
When the stakeholders were asked whether the BowTie approach
Appropriateness of BowTie is appropriate for addressing their management and sectoral
questions, most considered it suitable (Fig 5). However, some
Yes descriptive comments suggested “Yes, but might be too
Nk faie.. complicated to use on a daily basis”. In the discussion it was also

indicated that the tools can become too academic and should be
simplified to be useful and usable by stakeholders.

In response to the question whether there is a reason NOT to use
the tool, several stakeholders indicated the BowTie may be
complex with endless relations, and thereby complicated to use.

Figure 5. Stakeholder views on the appropriateness of the BowTie approach.

When questioned on the Causal Loop Diagram (CLD) the
stakeholders perceive this tool also to be appropriate for
addressing their management and sectoral questions (Fig 6).

Yes Nevertheless, one stakeholder replied “Yes, but it is large, and

Yes, but... every factor is a potential error”.

In response to the question whether there is a reason NOT to use
the tool, most stakeholders’ see no reason, several stakeholders
indicated the tool may be complex with endless relations, and gets
complicated very fast.

Appropriateness of Causal Loop Diagram

Figure 6. Stakeholder views on the appropriateness of the CLD
e Relevance
The two tools can be considered appropriate tools to better understand and manage complex coastal and

marine environments. Nevertheless, quite some comments do emphasise the need for further simplifications
and clear communication on the use and capacities of these tool’s.
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5.3. Scenarios of Societal and Environmental change under SSP1, SSP3 and SSP5
e Workshop activity and purpose

The session aimed to explore possible futures for marine and coastal ecosystems through three global Shared
Socio-economic Pathways (SSP): Sustainability (SSP1), Regional Rivalry (SSP3), and Fossil-Fueled Development
(SSP5). After a short presentation (Appendix 3c), the participants examined how these scenarios can be
adapted through a downscaling process to local contexts and applied to assess drivers of biodiversity and
habitat change, as identified by both scientific and stakeholder inputs. At the end a short Mentimeter survey
was held (Appendix 4c).

e Observations and key-findings

The discussion surfaced key challenges, including the difficulty or lack of translating scenario outcomes into
policy action, the tendency to refuse in politics from the worst scenario, and the limited accessibility for
younger audiences since instruments are too difficult to them. The need for active citizen debate,
stakeholder involvement, and clearer communication was stressed. Stakeholders also emphasized the
importance of integrating public perspectives and cultural values to ensure relevance and inclusivity.

The stakeholders indicated their wish to use a more interactive tool and guidelines to be able to follow the
best way for reaching the chosen scenario. This feedback from the session is a stimulus for the creation of a
new online platform to explore scenarios in a Virtual Research Environment. This platform will draw on
biodiversity and human impact data to model adaptive management options, helping to bridge global models
with regional realities in support of sustainable marine governance.

Potential of using scenarios in your work  IN response to the question “Do you see the potential of applying
scenarios in your work?”, the majority of participants indicated

Yes "Yes", a few answered "Maybe", and nobody answered “No” (Fig.
Maybe 7). This highlights a generally positive perception of scenario-based
= No approaches and its relevance to the participants’ professional
contexts.

Figure 7. Participant views on the potential of applying scenarios in their
work.

e Relevance
The downscaling process of climatic and socio-economic scenarios used in the projects can help to explore in

a useful and understandable way a range of possible future environmental changes in localized contexts, and
thereby stimulate debate and support decision-making.

Scenarios of societal
and environmental change [
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5.4. Acceptance and options for governance: the PESTLE approach
e Workshop activity and purpose

This section used after a short introduction (appendix 3d) structured questionnaires to be filled individually
and in groups, with which the overarching stakeholder would reveal their preferences regarding the
management options given to them, and through the group activity discuss the implications, costs, and
acceptability of each one of them. This was followed by a presentation of group results and discussion.

The aim was to gather stakeholder perspectives on marine governance using the PESTLE framework (Political,
Economic, Social, Technological, Legal, and Environmental). The session explored perceptions of key
challenges, trade-offs, and governance options for coastal and marine management.

Moreover, a goal of this session was to investigate how overarching stakeholders understand the options for
management that came from previous steps in the project and how they choose or accept the management
proposals/goals presented to them.

e Observations and key-findings

Key themes included broad agreement on the ecological benefits of MPAs, recognition of the need for
stronger regional collaboration, and concerns about political and jurisdictional complexity.

The outcomes included insights from three thematic groups. Group 1 examined the balance between Marine
Protected Areas and tourism in Macaronesia, identifying political leadership as the key driver for resolving
multi-sector challenges. Group 2 focused on sustainable fisheries management in the Arctic, concluding that
technological measures were the most effective and affordable solution, while political and legal frameworks
remain slow and complex. Group 3 addressed tourism and coastal ecosystem conservation in Tuscany,
highlighting legal enforcement as the most impactful and cost-efficient approach to managing tourism
pressures and protecting the environment.

By facilitating both personal reflection and group deliberation, using the PESTLE approach, the activity
revealed insights into how stakeholders understand, accept, and prioritize governance strategies. Discussions
highlighted the complexities of reaching consensus in accommodating diverse worldviews, mirroring real-
world challenges in marine and coastal decision-making. Initial observations underscore the value of group
exercises in surfacing conflicting interests, fostering dialogue, and reaching consensus/compromise on
marine and coastal governance topics, such as tourism and fisheries.

e Relevance

The results informed both the ranking of priorities and the level of acceptance of different governance
pathways, contributing valuable input for policy development and future planning.
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5.5. Estimating effects of management and policy measures by means of SES models
e Workshop activity and purpose

The socio-ecological system (sSES) modelling approach was firstly explained (appendix 3e) and in groupwise
discussions applied to understand the complex interactions between human activities and ecological
processes. In the following sub-session the feasibility of establishing a marine corridor of MPAs in
Macaronesia was explored using the sSES approach and thereby also using the earlier (2023) assessed
stakeholder perspectives. Finally a Mentimeter polling was held to assess the stakeholders’ viewpoints on
MPAs through the methods used (appendix 4d).

e Observations and key-findings

For the first part, using the Tuscany case study, the model revealed that pressures such as boat moorings
negatively affect critical components like Posidonia oceanica and seawater clarity, leading to system
unsustainability. However, targeted management actions—such as anchoring restrictions—demonstrated
potential to restore ecological balance and achieve long-term policy goals.

The sub-session underscored the value of systems modelling in identifying effective interventions and
supporting evidence-based decision-making for sustainable marine governance.

The following sub-session focused on the feasibility of a marine ecological corridor connecting the Azores,
Madeira, and Canary Islands. The corridor is intended to enhance connectivity, protect migratory species, and
support ecosystem resilience. A stepwise assessment was used to weigh ecological, sociological, and
economic benefits—such as conservation gains, tourism potential, and fisheries recovery—against trade-offs
like maritime activity restrictions.

The most frequently selected top priority for Marine Protected Areas (MPAs) management was "Improve
biodiversity connectivity” and the second choice was "Support recovery of migratory species" (Fig. 8). Other
objectives such as "Strengthen regional marine governance/cooperation" and "Support resilient fisheries"
were commonly ranked in the middle. In contrast, "Enable sustainable tourism and blue economy" ranked
lowest, indicating it may be viewed as of minor concern.

As the top challenge in MPA management the Stakeholders identified “Jurisdictional and governance
complexity”, followed by “Political will/alignment” (Fig. 9). These results highlight the structural barriers in
governance that can impede effective MPA management. Surprisingly, “Long-term financing” formed only a
minor challenge.
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Figure 8. Stakeholder rankings of primary MPA objectives
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Key challenges to implement an MPA
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Figure 9. Stakeholder rankings of key
challenges to Marine Protected Area
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The stakeholders expressed a strong agreement on the statement that “An MPA could deliver clear
ecological benefits”, next to that “There is a need for more regional collaboration on marine protection”
(Fig. 10). In contrast, the statement “The political conditions are favorable for advancing an MPA proposal”
got a low score, suggesting concern about the current political landscape for the implementation of an MPA.
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e Relevance

The session emphasized the need for adaptive, cross-border governance and informed stakeholder
collaboration. Key challenges for MPA management were formed mainly by the legal complexity beyond
national jurisdiction and (the lack of) political willingness, which indicates that these governance issues need
more attention to be tackled.

5.6. Governance of marine ecosystems: Stakeholders’ perspectives
e Workshop activity and purpose

The session adopted a participatory format that encouraged storytelling and open dialogue to discuss
governance practices related to marine ecosystems. As a basis the results from the MARBEFES consultations
in winter 2024-25 were used, whereby stakeholders could highlight all the challenges in the governance of
marine ecosystems they are facing, and also bring forward their visions and pathways for solutions.

During the workshop the methodology and first results from the consultations were presented (appendix 3f),
followed by group discussions to obtain additional feedback from the overarching stakeholders and to assess
how unique each area with its own characteristics and dynamics is.
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e Observations and key-findings

In the earlier consultations the fragmentation of policy and regulatory overlap, with regard to impacts of e.g.
climate change, alien species, and massive tourism, were indicated as the common concerns through the
BBTs. Discussions in the workshop also covered the role and relevance of Marine Protected Areas, with
differing views on their effectiveness, the degree of protection, degree of enforcement, and implications for
local communities. Despite the diversity of contexts that may differ for each study area, the same common
concerns emerged in the workshop as in the consultations, reflecting shared governance struggles.

e Relevance

The session not only reinforced the importance
of a bottom-up approach in governance
practices but also ensured that the scientific
tools being developed in the projects are
grounded in the realities of local stakeholders,
enhancing the potential of those instruments to
be regionally relevant for long-term
implementation.

5.7. The MARBEFES Toolbox

5.7.1. Introduction to the Toolbox and Toolbox design
e Workshop activity and purpose

The aim of the session on the Toolbox was to show the diversity of the 30+ instruments, i.e. tools, that will
become available for stakeholders in the MARBEFES Toolbox, ranging from advanced molecular and trait-
based methods—such as metabarcoding, eDNA, and telomere analysis—to broader modelling approaches
like Bayesian Belief Networks (BBNs) and Structural Equation Modelling (SEM) used to explore ecological
relationships (appendix 3g). These tools support knowledge expansion, environmental, social, and economic
assessments, data innovation, and decision-making (appendix 3g.1). The Toolbox includes physical devices,
guidebooks, species ID tech, data analysis methods, and citizen science tools. The toolbox will be flexible and
user-driven, allowing filtering by data type, area, and ecosystem component

A prototype of the Toolbox-design and the outline of a dedicated website were shown (appendix 3g.2), and
discussed through Mentimeter questions (appendix 4.e) and in open discussions.

e Observations and key-findings

Participants discussed what the Toolbox should look like, how it should function, and what features would
best support users, keeping in mind that it will be designed for diverse stakeholders—researchers, educators,
communities, PA managers, policy-makers, marine planners, and industry.
Key considerations suggested by the stakeholders are:

e User-friendly design for the high diversity of stakeholder groups

e Clear structure and navigation to explore tools easily

e Search and filter functions by area, data type, ecosystem, and user-needs

e Integration of guidance and examples to support understanding and application of tools

e Interactive elements to enhance engagement and usability



Marine SABRES Milestone 2.17 — MARBEFES Second Annex to Deliverable 1.2

Regarding the entry-modes of the Toolbox, to reach the right or preferred tool, the stakeholders were

requested to choose from four options (Fig. 11) :
1. Ask the chatbot for suitable guidance

PwnN

| prefer not to use a chatbot

Tool Search: Preferred Starting Point
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The majority of stakeholders preferred a
flexible approach (Option 3), indicating
they would use both user-modes
depending on their needs. A smaller
group preferred to ask the chatbot
directly (Option 1), while only one
stakeholder chose to browse all tools
first before using chatbot assistance

4
(Option 2).
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Figure 11. Stakeholder preferences for
starting a tool search in the Toolbox

This suggests that while users value the efficiency of chatbot support, they also appreciate having the option
to explore tools independently. Therefore, designing the Toolbox with both interactive chatbot support and
robust filtering options will best accommodate varying user preferences and improve overall usability.
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Regarding the interaction styles with the Al chatbot the
majority of the stakeholders preferred a mixed approach—
having the option to follow guided step-by-step questions,
or ask open questions freely (Fig. 12). These results
indicate that most users value flexibility and suggest the
chatbot should support both structured and open-ended
interactions.

Figure 12. Preferred chatbot interaction style among
stakeholders.

The larger part of the stakeholders indicated they
themselves or their organization will use the Toolbox,
reflecting high individual and institutional interest.
Another group felt others may use the Toolbox (Fig. 13).
These results highlight a strong potential for both
individual and organizational application and usage of
the tools.

The stakeholders advised to add spoken tutorials, of only
a couple of minutes, for each tool to improve the
(correct) use of the tools.

Figure 13. Stakeholder interest and intent to use the Toolbox.

e Relevance

The interaction with the stakeholders helped to ensure the Toolbox website is practical, accessible, and
adaptable to a wide range of marine ecosystem management contexts.
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5.7.2. Broadscale biological traits and Metrics of habitat function
e Workshop activity and purpose

In this section, as an example of the concepts available in the Toolbox, two tools were introduced in short
presentations to offer opportunity for feedback and questions in an open group discussion. The tools being
“Broadscale biological traits” focusing on describing functional diversity by analyzing species characteristics
that define their ecological roles, rather than their taxonomic classification (appendix 3g.3), and “Metrics of
habitat function” aiming to quantify and map ecosystem functioning across habitats within a specific area
(appendix 3g.4).

e Observations and key-findings

The tool “Broadscale biological traits” helps to assess the variety of biological traits within an ecosystem to
better understand ecosystem functioning and resilience. An example was given how it has been applied in
regions like the Finnish Archipelago Sea (Fig. 14). The data, and maps on the data, help to link marine
biodiversity and ecosystem functioning with ecosystem services to support sustainable marine management.
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Figure 14. Broadscale biological traits, example from the Finnish Archipelago Sea BBT
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The “Metric of Habitat Function” tool focuses on identifying key biological, geochemical, and physical
processes that contribute to ecosystem services, thereby supporting effective environmental assessment and
planning. To this end, it uses habitat maps, environmental data, and GIS layers to quantify and visualize
ecosystem functions. An example was given how it has been applied in the Menorca Channel (Fig.15.
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Figure 15. Metric of habitat function, example from the Menorca Channel BBT

The discussion included topics such as the possibility to include temporal aspects into the analysis (only
spatial patterns were presented) as well as the availability of data and possibilities to obtain graphical
elements (maps) through the tools. In all, these topics clearly show that the stakeholders were interested in
the applications and saw potential in adapting the tools further.

e Relevance
These tools help integrate nature values and human pressures into marine spatial planning and decision-

making processes. Overall, the engagement confirmed the relevance and potential for further adaptation of
these tools, offering valuable insights for both tool and toolbox developers.

5.8. Tools & Stakeholders
e Workshop activity and purpose
This session summarized results of discussions held during the second series of stakeholder consultations in

the MARBEFES and Marine SABRES projects, an in which the stakeholders could indicate the appraisal of a
couple of tools developed in the projects until now (appendix 3h).

e Observations and key-findings

The majority of stakeholders in the second series of consultations understood the concept of the BowTie
completely or most of it, in such a way they would use the tool themselves. Yet, quite some stakeholders
indicate that there could arise also difficulties in using the tool, and to this end clear guidelines should be
given. For using the tool an online web-app is preferred above in the cloud or as a stand-alone program.

The stakeholders indicated that the essential environmental elements were all or at least partly included in
the Causal Loop Diagrams that were developed for their areas. This means the consultations in the first year
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of the projects have captured sufficiently the most important environmental elements. This may forms the
basis for the further tool development, including the Decision Support System (see next chapter).

The Hydrodynamic and Biogeochemical (HBGC) modelling tool, which simulates physical, chemical, and
biological marine processes, were reviewed in terms of spatial/temporal scale preferences and desired
outputs, supporting both water column and seabed assessments. This technical tool was judged easy, or the
opposite, not easy to understand and use. In case of using the tool, no clear preference for a spatial or
temporal scale was given — stakeholders would like to receive information at spatial scales from less than 1
km upto 200 km, and over time at scale from 1 weeks to 100 years.

e Relevance

Stakeholder confirm that the shown tools developed in the project can be useful to them, though proper
guidelines should be composed for the tools.

5.9. Decision Support Systems (DSS)
e Workshop activity and purpose

At the start of the session stakeholders received a brief introduction to Decision Support Tools (DSTs)
(appendix 3j). covering the concept of decision-making processes, key steps to effective decision-making, the
definition and purpose of DSTs, and how these tools can enhance decision-making outcomes. Stakeholders
were then shown the prototype of the DSTs, specifically the sSES (simple Social-Ecological System) network
implementation using the ShinyApp web- interface (Fig. 16) and the GIS tool. Finally, a Mentimeter survey
was used to gather feedback on stakeholders’ perceptions of the DSTs (appendix 4f).

The prime purpose of the session was to familiarise participants with the ShinyApp DSTs and to illustrate how
this could improve the decision-making process, and to gather feedback on its relevance and usability.
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Figure 16. Example of the ShinyApp DST tool in a web-interface

e Observations and key-findings
The stakeholders were very positive towards the applicability of the Shiny-App DSS tool and the important

insights it may provide. Stakeholders indicated it could be vital in maritime spatial planning, particularly for
Marine Protected Areas (MPAs).
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Nevertheless, the stakeholders advised to focus on what stakeholders can use, i.e. the main processes and
outcomes, and not to go into too much (technical nor scientific) detail, and not to mention all caveats and
critical issues. Thereby, among the stakeholders a high interest was expressed in the “key drivers” in, and the
“outcomes” of, the whole system, to understand the main factors driving the dynamics in the sSES, and to
see the final consequence of the various cause-effect relationships in the system. In addition, interest was
indicated in the recognition of bottlenecks and leverage points in the system.

A high-priority was given to include standardised methods for handling qualitative data, easy navigation and
modification of system models, and clear mechanisms to prevent data misuse.

For selecting factors to be inserted in the ShinyApp DST tool
the stakeholders would prefer to have a list with predefined
factors as well as the possibility to create, or to add,
themselves such a list (Fig. 17). Stakeholders also
emphasized the need for spatial information and sector-
specific impact assessment capabilities.

Options to insert sSES factors
10

Figure 17. Number of stakeholders preferring to select sSES
factors from a pre-defined list or to create a list with factors
themselves
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The stakeholders were strongly in favor of embedding Geographic Information Systems (GIS) into the Shiny-
App DSS, and in majority would use it in their work. They would prefer in the GIS application for islands a
spatial resolution at scales of 1 to 5 k), and for mainland areas finer scales (around 100 meters).

These insights may help to guide the design and application of the Shiny-app DSS to be tailored to regional
needs.

Is GIS helpful to construct a sSES for your area  1he majority of participants were positive on the role of GIS
in constructing a sSES for their area (Fig.18), indicating a
strong trust in the utility of GIS for supporting SES

Yes development.

Yes, But...

Figure 18. Stakeholder perception on the usefulness of GIS in
constructing a Simple SES.

e Relevance

The information collected helps to develop both the functionality and interface of the ShinyApp DSS further,
and to increase the practical applicability of the tool.

5.10. Valuation of Coastal Systems
e Workshop activity and purpose

At the start of the session the results of the earlier rounds of consultations were shown (appendix 3j).
Stakeholders were then asked to evaluate the relevance and applicability of different valuation approaches—
ecological, accounting, economic, and socio-cultural—in the context of marine biodiversity. For the second
part of the session the stakeholders were meeting at the beach of Zandvoort to discuss the relevance of in-
situ studies for socio-cultural valuation
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e Observations and key-findings

In the first part its was shown that Ecological valuation of biodiversity and ecosystems is twice more
preferred than the other types of valuation, whereby Capital Accounting is the least valued, and Economic
and Socio-cultural valuation received intermediate scores.

The second part of the session brought participants outside to Zandvoort beach—an improvisation designed
to energise participants, reframe our thinking, and connect with the local coastal environment. The aim was
to consider the benefits of physically going to research sites as a research team studying cultural ecosystem
services and benefits. At the start of the session, it was explained that in situ research helps to incite
researcher empathy and foster ethical approaches to studying people and place. Such an approach with in
situ interviews and workshops is very important for identifying and engaging local stakeholders with
knowledge of, or interests in, cultural ecosystem services. The place itself may host cultural activities that are
not apparent online, and which demand the inclusion of specific stakeholders. Visiting a place can be an ideal
opportunity to make contact with these stakeholders

o

(photo credit Lars Olav Sparboe, Tromso, Norway)

In this session at the beach the stakeholders and researchers were requested to ponder the value of visiting a
study site as a research team at the beginning of a cultural ecosystem services study.

All stakeholders were forthcoming about discussing the value of in situ, or place-based, research at local
study sites. Some of their observations included that observational and in situ research themselves are
difficult to pin down—observations and opinions are dynamic and changeable aspects. Thereby, cultural
value is often a lived value, that may not be fully captured by numbers or words, and moreover may change
upon reflection in the days or months after an event. This makes it also difficult to capture/conceive a
cultural value and even more difficult to incorporate it into policy?

Nevertheless, it is important to do long-term place-based engagement with locals, and can’t just be done in
one short visit. The reason is that local people can have long-term environmental or cultural knowledge
which is not readily available elsewhere. Moreover, local people may also have quick and easy answers to
ecological or cultural problems that researchers are struggling with for long periods of time.
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e Relevance

The session showed that Socio-cultural and Ecological valuation should receive a (more) prominent place in
the policies, management and planning of marine and coastal ecosystems. Moreover, the session garned
valuable feedback on in situ research approaches and Social and Cultural ecosystem values. This feedback will

be incorporated into the guidelines for socio-cultural valuation in the MARBEFES stakeholder-facing
handbook for ecosystem valuation.

5.11. Marine Protected Areas

Workshop activity and purpose

In this interactive session, stakeholders participated in a role-playing exercise centered on the hypothetical
creation of a new Marine Protected Area in their region (appendix 3k). Divided into small groups, each
participant was assigned a role representing a different interest group—often differing from their real-life
perspective—to encourage empathy and broaden understanding. The groups engaged in discussions,
negotiations, and compromises to formulate a strategy for establishing the protected area. Group
presentations at the end highlighted the various approaches taken by the stakeholders.
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e Observations and key-findings

The final overviews given by the stakeholders revealed diverse approaches to protection levels and
management strategies, while also highlighting shared difficulties in reaching consensus and developing
concrete solutions. Although the activity was not intended for data collection, it served as a valuable exercise

in exploring the complexities of marine conservation governance, reflecting real-world tensions frequently
observed across various case study sites.

e Relevance

The session underscored the need for clearer initial information, but effectively showed the potential to

foster engagement and awareness around stakeholder conflicts and the multifaceted nature of marine
protected area implementation.



Marine SABRES Milestone 2.17 — MARBEFES Second Annex to Deliverable 1.2

5.12. Stakeholder Evaluation and Appreciation of the Tools

At the end of each day the stakeholders were asked to fill in a Mentimeter survey to indicate their appraisal
of the various tools and approaches that were presented (appendix 4g,4h). To this end the stakeholders
could rate to what degree they understood the structure and function of the approaches and tools, to what
extent they expected them to be successful, and whether the approaches and tools would be used in the
management of their marine area.

All presented tools and approaches were understood to quite a high degree (Fig. 19), reflecting strong overall
comprehension of the Marine SABRES and MARBEFES tools.

The principles and structure of the BowTie, SSP (Shared Socio-economic Pathway) scenarios, and the CLD
(Causal Loop Diagram) were understood a lot or quite a lot, directly followed by the Toolbox and ShinyApp
being understood somewhat or quite a lot. The Valuation of coastal systems, Biological traits and Habitat
function were understood somewhat.
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Figure 19. Level of understanding the structure and principles of the presented approaches and tools

The relevance of all tools was high for the professional sectors of the stakeholders, with the SSPs and
Stakeholder Priorities as most relevant (Fig. 20). This indicates that the tools developed in Marine SABRES
and MARBEFES strongly align with the stakeholders’ professional interests, and are well suited for a wide
range of stakeholders.
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Figure 20. Average relevance (on scale from 0 to 5) of the tools and approaches for the stakeholder’s professional sector
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The stakeholders expected also all tools to be up to a high level successful, with the BowTie tool and PESTLE
approach being the most successful (Fig. 21)
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Figure 21. Level of success expected by the stakeholders for the presented approaches and tools

Stakeholders expressed very high expectations regarding the use of the instruments (Fig. 22). Up to 94 % of
their answers were a positive Yes about using the tools for the management in their marine area, whereby
two-third indicated it would be used by others in their area and one-third would also use it themselves.
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Figure 19. Level of understanding the structure and principles of the presented approaches and tools
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These results highlight that stakeholders found all the presented tools relevant and useful and expect them
to become integrated into the work in their area, though a few tools may need a further explanation to be

fully understood and of use.
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5.13. Stakeholder Evaluation of the Workshop

All general workshop aspects, as workshop organization, communication, timing and catering, were judged
by the stakeholders to be very good (Fig. 21, appendix 4i), reflecting a well-organized event.

A small criticism was brought forward regarding the catering since some dishes were called vegetarian but
there was fish in them, or vegan but there was cheese in.

Workshop Evaluation (average on scale 0-5)
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Materials and Content
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Catering Service

Workshop Duration
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Figure 21: Average scores for the appraisal of general workshop aspects.

The stakeholders actively expressed strong interest in attending similar events in the future, and will strongly
recommend the workshop, that met their expectations to a very high degree (Fig. 22).

Overall Event Experience and Future Participation
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interestn Future Events -
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Figure 22: Stakeholders’ appraisal and interest in future participation.

These results indicate that the stakeholders involved in Marine SABRES and MARBEFES experienced
significant value in the workshop and most likely will remain engaged in future actions.

When questioned what issues they liked most, the stakeholders mentioned to “Participate in meaningful
work”, “The feedback from the researchers", “Great to see the progress on the tools from last year”,
"Learning new tools”, “The networking with smart, kind people has been really enriching and pleasant ", “The
discussions”, “Exchange of different experiences”, “Wonderful friendly people”, “Herman is very good
moderator and keeps time scheduled”, “Good atmosphere and location”, "The good clima of cooperation
between participants”, "Group Spirit”, “The participative approach", “The opportunity to contribute", “The
high level of the presentations”, being “Aware of different realities/knowledge", “Getting to understand
somewhat complex issues by being clearly explained by the team in such a short time was very valuable”,
“You're heading in the right direction. Keep up the good work!!”, and lastly “Thank you so much for another
wonderful 2 days. | look forward to seeing the progress again next year too”.

Also some issues that should be taken care of were mentioned, such as a “Tight schedule”, “A bit of more
time to interact”, “Days were very long - would be better to do shorter days over 3 days”, “Maybe a bit too
busy program”, “Some were detailed explanations”, “Extensive theoretical contents”, “Terms used by
scientists (abbreviations) sometimes difficult communicated”.



Marine SABRES Milestone 2.17 — MARBEFES Second Annex to Deliverable 1.2

These evaluation indicated that, irrespective a tight schedule with sometimes too detailed theoretical
sessions, the workshop was generally well-received, with strong satisfaction on the overall structure and
content of the event and how the information was conveyed.

6. Conclusion

The Second Overarching Stakeholders Workshop, held in Zandvoort in April 2025, marked a significant step
forward in advancing participatory, evidence-based approaches to marine and coastal governance. Bringing
together a diverse group of stakeholders and researchers from across Europe, the event facilitated rich,
constructive dialogue on pressing issues such as biodiversity loss, climate change, tourism, governance
complexity, and the development of practical tools for sustainable management.

Through interactive sessions, scenario planning, tool demonstrations, and co-creative exercises, the
workshop not only validated prior research findings but also generated new insights and actionable feedback.
The presentations together with the co-creative exercises and vivid discussions helped to further increase
understanding of the various approaches and tools that could previously have raised questions.

Participants expressed strong support for the integrated use of the developed tools—such as Causal Loop
Diagrams, BowTie analysis, Socio-ecological models, and the ShinyApp Decision Support System—as well as
for inclusive, regionally sensitive governance frameworks.

The engagement outcomes underscore the value of stakeholder engagement and cross-sector collaboration
in developing tools that are user-friendly, adaptable, and aligned with real-world decision-making needs. By
grounding scientific innovations in the lived experiences and expertise of stakeholders, Marine SABRES and
MARBEFES have laid a foundation for more resilient, informed, and collaborative marine policy and practical
tools and approaches.

The workshop's high levels of participant satisfaction, coupled with clear interest in ongoing involvement,
demonstrate a collective commitment to shape a sustainable future for Europe’s marine and coastal regions.

The insights gained during the workshop will directly inform the refinement of project tools and approaches
by the project-researchers, in co-design with enthousiastic and committed stakeholders, ensuring their
continued relevance and effectiveness in supporting both sustainable ecological integrity and societal well-
being.

Finally, during a workshop mostly some remarkable or strong comments are made, some of which we
would like to share with you:
e People still do not know the costs of mitigation and adaptation — if they would know they might think
different - make more clear that it costs a lot.
e Environment is only for the rich people, the other think with their pocket-money.
e Depropriation of fisheries-grounds should not be an issue, since the sea is not only for the fishermen,
it is for all the community - we need a change in approach.
e The instruments are too difficult for young people — it has to be simplified - make instead of long
written guidelines, spoken tutorials of a couple of minutes.
e We have to sell the products that are useful for the stakeholders, without mentioning all caveats and
critical issues.
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Appendix 1. Programme of the Overarching Stakeholder workshop in Zandvoort, NL

n
nr.

Sessio Time

Duration WP or Task

(hours)
Monday 31 March 2025

19:00-21:00

Tuesday 01 April 2025

6.b

8.b

08:00-08:45
09:00-09:15

09:15-09:30
09:30-10:15

10:15-10:45

10:45-11:45

11:45-12:30

12:30-13:30

13:30-15:15

15:15-15:45
15:45-16:30

16:30-17:30

18:30-20:00

0,25

0,25
0,75

0,5

0,75

1,75

0,5
0,75

WP orTask Topic

MarineSABRES MARBEFES

Arrival
Workshop Day 1
MS MB
MS MB
MS WP2 MB WP1
MS WP3 MB WP3
MS WP4
MB WP4
MS WP4
MS WP5
MS WP5
MB WP1.2

Dinner

Breakfast
Welcome & Tour de table

Introduction of workshop
Second round Feedback by Stakeholders on the first results concerning Priorities
Feedback - mentimeter
Coffee/Tea break
Causal Loops and BowTies: Tools to connect the most important factors in our environment, ar
understand Coastal Systems
Intermittently Feedback through round table discussions and paper-surveys
Scenarios of Societal and Environmental change under SSP1, SSP3 and SSP5
- The main impacts on the Coastal System
- Stakeholder viewpoints on main changes in activities and pressures under the various SSP scen:
Intermittently Feedback through round table discussions and paper-surveys
Lunch
Acceptance and options for governance: the PESTLE approach
- Introduction to the exercises and instructions
- Individual questionnaire for Options for Coastal Management
- Group exercise for the acceptance of the diflerent pathways to management
- Presentation of the Group Results and Discussion
(Separate Parallel session for project-scientists: System archetypes and coastal issues)
Intermittently Feedback through round table discussions and paper-surveys
Coffee/Tea break
Estimating the effects of management and policy measures and interventions by means of SE
- Short overview of the approach
- Testing the effects of measures and interventions on outcomes calculated by means of simple
- How to interpret the analyses
Intermittently Feedback through round table discussions, paper-surveys, and mentimeter
Governance: Rules and Regulations:
- Results on the stakeholder consultations about challenges, visions and solutions in governance
- Stakeholders to prioritize challenges and visions in governance
- Stakeholders' insights how to improve and operationalise pathways to solutions to overcom
Intermittently Feedback through round table discussions and paper-surveys
Dinner
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Wednesday 2 April 2025

08:00-08:45
9 09:00-10:15 1,25 MB WP3
MB WP4
9.b
10:15-10:45 0,5
10 10:45-11:30 0,75 MS WP2 MB WP1
MB WP5
MB WP6
10.b
11 11:30-13:00 1,5 MS WP5
11.b
13:00-14:00 1
12 14:00-15:00 1 MB WP4
12.b
15:00-15:30 0,5
13 15:30-16:00 0,5 MB WP1.2
13.b
14 16:00-16:45 0,75 MB WP7
14.b
15 16:45-17:15 0,5 MS MB
15.b
16 17:15-17:30 0,25 MS MB

18:30-20:00

Thursday 3 April 2025
08:00-09:00

Breakfast
The MARBEFES Toolbox
- a) Introduction on the concept of the Toolbox (SC - 5 min.)
- b) Design and functionalities (FC - 10 min.)
- ¢) Short show of two intended tools in the Toolbox (SC - 2 x 10 min.)
- Group discussion (10 min.)
- d) Two detailed examples of tools (MN, CG - 2 x 15 min.)
Intermittently Feedback through round table discussions
Coffee/Tea break
Tools & Stakeholders
- a) Appreciation of Tools - observations from the stakeholder workshops of winter 2024/25 (HH -
- b) Enablers and limiters/barriers for stakeholders to using scientific tools (JP - 30 min.)
Intermittently Feedback through plenary group discussions and mentimeter
Decision Support Systems (DSS):
- Introduction to DSSs, their features and problems
- Connections to GIS apps
- The SES "Shiny-App"
Intermittently Feedback breaks (mentimeter)
Lunch
Valuation of Coastal Systems
Updated overviews of the valuation methods, and how it may contribute to decision-making
a) Ecological, economic, and socio-cultural valuation systems by stakeholders (HH: 10 min.)
- Integration of valuation systems in decision-making
- Appreciation of the valuation systems by stakeholders
b) Social and cultural ecosystem benefits - non-financial valuation of ecosystems (AC: 50 min.)
- Introducing the concept.
- How are the concepts applied in case studies and what types of insight they provide
Intermittently Feedback through round table discussions and paper-surveys
Coffee/Tea break
Marine Protected Areas (MPAs):
- The main challenges experienced to implement MPAs in Europe.
- Viewpoints on pathways to solutions
- How to proceed?
Intermittently Feedback through round table discussions and paper-surveys
Ocean Literacy
Intermittently Feedback through round table discussions and paper-surveys
Synthesis, Conclusions, Next steps

Feedback break (mentimeter)
Meeting closure
Dinner

Breakfast
Departure
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Appendix 2. Participants to the Overarching Stakeholder workshop in Zandvoort, NL

Project

Territory / WP

Overarching Stakeholders

. SABRES
SABRES
. SABRES
. SABRES
. SABRES
. SABRES
SABRES
MARBEFES
MARBEFES
MARBEFES
MARBEFES
MARBEFES
MARBEFES

2222222

Project
researchers

M. SABRES
M. SABRES
M. SABRES
M. SABRES
MARBEFES
MARBEFES
MARBEFES
MARBEFES
MARBEFES
MARBEFES
MARBEFES
MARBEFES
MARBEFES
MARBEFES
MARBEFES
Both projects
Both projects
Both projects
Both projects
Both projects
Both projects
Both projects
Both projects
Both projects

Iceland

Faroer

Azores

Madeira

Porto Santo - Madeira
Fuerteventura

Gran Canaria

Porsanger fjord

Curonian Lagoon - Lithuania
Curonian Lagoon - Lithuania
Belgian coast - Dogger Bank
Irish Sea

Bay of Biscay

MS all WPs

MS all WPs

MS WP4

MS WP5

MB WP1,6

MB WP1,6

MB WP1,6

MB WP3

MB WP3

MB WP4

MB WP4

MB WP7

MB WP7

MB WP7

MB WP7

MS WP2, MB WP1
MS WP2, MB WP1
MS WP2, MB WP1
MS WP3, MB WP3
MS WP3, MB WP4
MS WP3, MB WP4
MS WP5, MB WP5
MS WP6, MB WP2
MS WP6, MB WP2

Full name

Lisa Anne Libungan
Eivind Jacobsen

Bruno Sérgio

Pedro Miguel Correia Sepulveda Monteiro
Rubina Brito

Antonio Gallardo Campos
Javier Duran

Joakim Rokstad Pedersen
Dalia Juskeviciené

Aisteé Jurkiené

Sven van Haelst

Eimear Manning

Gustavo Gutiérrez

Emma Verling
Zacharoula Kyriazi
Bruno Meirelles de Oliveira
Berthe Vastenhoud
Sabine Cochrane

Lea Ricard

Frida Cnossen
Tasman Crowe
Ashley Cahillane
Marie Nordstrom
Clement Garcia
Joanna Piwowarczyk
Jan Sliwinski

Joanna Potrykus

Jan Marcin Weslawski
Herman Hummel
Hanie Mataji

Shadi Sanatgar

Julie Bremner
Gemma Smith

Mike Elliott

Cristina Huertas
Evelina.Griniene
Arturas Razinkovas-Baziukas

Stakeholder category

Industry and Private sector
Public audience & NGOs

Industry and Private sector
Public Authorities

Public Authorities

Public audience & NGOs
Public Authorities

Industry and Private sector
Public Authorities

Public audience & NGOs
Research and Academia
Public audience & NGOs
MPA management
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Appendix 3. Powerpoint slides of all presentations

Appendix 3a. Feedback on the Second round of Stakeholder consultations - first results

“® MARINE MARBEFES 4 B
7 SABRES -*

Second Overaching Stakeholders Workshop
01-02 April 2025, Zandvoort, the Netherlands

Welcome & Introduction

Herman Hummel, Bram Sturm, Rob Segeren, Shadi Sanatgar, Hanie Matajinimvar
HuFoSS, Roosendaal, the Netherlands

MARBEFES has received funding from the European

Marine SABRES is funded by the European <
Union’s Horizon Europe programme under T ianQa bgf£§_5 Union’s Horizon Europe research and innovation
grant agreement No.101058956 = programme under Grant Agreement no 101060937

Sessions 1 & 2. Zandvoort workshop

Stakeholder Consultations
2" round
November 2024 - April 2025

Content:

* Aims

* Methods used
* Results
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= MARINE
~ 7 SABRES

First year:
Stakeholder engagement through interviews, asking the stakeholders:

What are the most important elements in the balance between the ecology (nature), economy,
and society in your coastal area, and what are the influences and pressures on this balance

Together in the sister -projects MARBEFES and Marine SABRES
in total 231 stakeholders were consulted

Second year:
Stakeholder engagement through group consultations,

asking the stakeholders feedback on results
In total (until now) 175 stakeholders were consulted

Pl T MARINE
L] . 2 SABRES
nd . & y
2" round of consultations:
. Stakeholder representation per sector
o
2
g 20
o
=
2
g 15
°
=
£
B
"g 10
>
&
3
5
o
Lithuania Crete Irish Sea Ostend di Py lbard Gulf of Azores Canary Madeira Madeira Pisa
Gdansk Islands Porto Santo
m Academia/ Research W Private sector/ SME M Industry W Maritime Transport Sector
| Tourism W Fisheries M Authorities (governance / policy) m NGO / Non-profit
®m MPA (management / ranger) W Museum m General public m Other
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2" round of consultations:
Stakeholder representation per sector
- 175 stakeholders

m Academia / Research

m Industry

= Tourism

m Authorities (governance / policy)
= MPA (management / ranger)

m General public

15t round of consultations: Very important variables at BBT / DA — stations all-over Europe

N

MARINE
SABRES

= Private sector / SME

m Maritime Transport Sector
m Fisheries

m NGO / Non-profit

= Museum

m Other

SABRES

Most important 1
all-over Europe 80
are: 60
- Nature

- Large-scale tourism

~N
o

Other important
variables are :
- Biodiversity

1GCa 2Mad 3Az0 4Cre 5Sar 6Tus 7Mal 8San

Nature

1633
105,7 1017
40 ‘

9Bel 10Dub 11Gda 12Cur 13Fin 14Por 15Sva

- Economy 100
- Pollution

B % Occurrence in Interviews
® nr. Connections

1GCa 2Mad 3Az0 4Cre 5Sar 6Tus 7Mal 8San

60
1055 107,2
40
m Strength of vectors 0 I I I

Large.scale.tourism

9Bel 10Dub 11Gda 12Cur 13Fin 14Por 15Sva




Marine SABRES Milestone 2.17 — MARBEFES Second Annex to Deliverable 1.2

= MARINE

MARBEFES

oN) - 7 SABRES
& y

2" round consultations:
Are your viewpoints reflected
in the results of the 1% stakeholder engagement?

.l.iulnd“n

Lithuania Crete IrishSea Ostend Santander  Sardinia Porsanger  Svalbard Gulf of Azores Canary Madeira Madeira
Gdansk Islands Porto Santo

Number of stakeholders who voted
& o o s

)

W Some viewpoints are there m Mostly recognisable m Yes, very much m No, hardly any recognition

i . = MARINE
2"d round consultations: W

Are your viewpoints reflected
in the results of the 1%t stakeholder engagement?
All 175 stakeholders

m Some viewpoints are there m Mostly recognisable = Yes, very much = No, hardly any recognition
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e T = e -
- z = . 5 g%. National identity
Most important additions/suggestions s Meaning of “local” in Svalbard terms
Cultural heritage

H H nd b Infrastructure =
given by Stakeholders in the 2" round National fishing policy = -]
5 = — SN
= o :
> = -
Urban development
£ o

¥

Offshore wind farms

Small-scale (inshore) fisheries
Climate change \,vg

57
Invasive species *‘* Urbanisation
Climate ch = ' i i
% Edieston mate change ’ Invasive species
lllegal fishing "&“’ ' "‘“ 3 ) ,
; s Ty

Climate change 0 ’ 54 b 535 Awareness and MPAs
Pollution = O - 2
Emerging industries -
- /7
Sense of place ér

Diversification of fisheries

S

Cultural heritage

Climate management 2
Food sovereignty < “,9&’ A\
QE— AL
Blue governance / j_%\ =
| A
MARBEFES has received funding from the European Union’s Funded by the European Union’s Horizon MAN N E
gg-iuru Horizon Europe research and innovation programme under 220 6 HuFoSS Europe programme under grant agreement.
& y Grant Agreement no 101060937 0 ForeRatanae e N0.101058956 SABRES

MARINE
~ SABRES

Engagement with Governance in How much to deal with each type of governance

Coastal Communities %

a5 Islands
Stakeholders were asked to share their
experiences in engaging with different
levels of governance, i.e.
Local, National, and International

15
: I I I II
A 5
Questions were: O =ull W I

° HOW much vour SectOI’ haS to deal ° 0:Notatall  1:Very little 2: Alittle 3:Somewhat  4: Quite a lot 5:Alot
with each type of governance

* How important to your sector is each
type of governance

* How supportive to your sector is
each type of governance

The difference in perceptions between
“Mainland” and “Island” communities 5 I II II I
| [ -

was emphasised 0
0: Not at all 1: Very little 2: A little 3:Somewhat  4:Quite alot 5:Alot

- wlocal m National = International

Number of voters
~
&

W Llocal W National # International

w
A

Mainland

w
o

N
a

~
o

Number of voters
-
&

-
15
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= MARINE

How important is each type of governance How supportive is each type of governance JEAERES
60 40
Islands Islands
50 35
g £ 30
£ 40 %
S 525
£ -
230 ° 20
2 @
Q15
- :
210
. i m - || ([ 1
coanll mall . :
O:Notatall 1:Verylittle  2:Alittle  3:Somewhat 4:Quitealot  5:Alot -2: Very -1: Somewhat  0:Neutral ~ 1:Somewhat  2:Strongly
. . restrictive restrictive supportive supportive
Wlocal mNational minternational mLlocal m National m International
35 30
30 Mainland 5 Mainland
»
§% 22
220 3
2 015
215 3
g £10
2 10 3
. Al N NN '
0:Notatall 1:Verylittle 2:Alittle 3: Somewhat4: Quitealot 5:A lot -2: Very restrictive  -1: Somewhat 0: Neutral 1: Somewhat 2: Strongly
restrictive supportive supportive
= Local ® National ® International mlocal mNational ® International

222 MARINE MARBEFES 4 B
.~ SABRES Qi

Marine SABRES is funded by the European
Union'’s Horizon Europe programme under
grant agreement No.101058956

MARBEFES has received funding from the European
6 HuFoSS Union’s Horizon Europe research and innovation
Fora sustanablefuture programme under Grant Agreement no 101060937

(9T

i




Marine SABRES Milestone 2.17 — MARBEFES Second Annex to Deliverable 1.2

Appendix 3b. Causal Loops and BowTies

STAKEHOLDER CONSULTATIONS

MAN N E MARBEFES
SABRES L]
£

Funded by
the European Union

OVERARCHING STAKEHOLDER WORKSHOP

—(}} Objectives of the Session

Provide an overview of the Simple SES and Bow-Tie tools.

2. Explain how these may aid users in understanding a problem

3. Gain feedback and input from you as Stakeholder!
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Management Questions:

* Where are the problems & What changes do they cause?
* What is the impact of these on ecosystem structure and functioning?
» What are the repercussions for ecosystem valuation based on

economy-ecology interactions?

* What are the future environmental changes and economic futures?
« What governance framework is there, what do stakeholders need?

» What can we do about the problems?

* Where are the risks and how to address them now and in the future?
* What are the governance successes, failures and implications?

* How ‘good’ is the decision-making?

» What are the bottlenecks, showstoppers and train-wrecks?

Hazard & Risk

A) Surface hydrological hazards

Typology:

B) Surface physiographic removal by natural processes - chronic/long-term

C) Surface physiographic removal by human actions - chronic/long-term

D) Surface physiographic removal - acute/short-term
E) Climatological hazards - acute/short term

F) Climatological hazards - chronic/long term

G) Tectonic hazards - acute/short term

H) Tectonic hazards - chronic/ long term

I) Anthropogenic microbial biohazards

J) Anthropogenic macrobial biohazards

K) Anthropogenic introduced technological hazards
L) Anthropogenic extractive technological hazards
M) Anthropogenic acute chemical hazards

N) Anthropogenic chronic chemical hazards

O) Anthropogenic acute geopolitical hazards

P) Anthropogenic chronic geopolitical hazards

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

A typology of marine and estuarine hazards and risks as vectors
of change: A review for vulnerable coasts and their management

Michael Elliott **, Nicholas D. Cutts*, Anna Trono

Chapter 1

A Synthesis: What Is the Future for Coasts,
Estuaries, Deltas and Other Transitional
Habitats in 2050 and Beyond?

Michael Elliott’, John W. Day', Ramesh Ramachandran’, Eric Wolanski

(NB. All hazards and risks
exacerbated by climate change)
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Challenges for management (RA&RM; OA&OM):

Risk Assessment:

* Where are the problems and what changes do they cause? (ExUP & EnMP)

* What is their impact on ecosystem structure and functioning?

* What are the repercussions for ecosystem valuation based on economy -
ecology interactions?

* What are the future environmental changes and economic futures?

Risk Management:

* What governance framework is there, what do stakeholders need & what
are successes & failures?

* What can we do about the problems, hazards & risks and how to address
them now and in the future?

* How ‘good’ is the decision-making?

And the corollary: Opportunity Assessment and Management

(Elliott, 2014 Mar. Poll. Bull.; Cormier
et al 2019 OCMA, and others)

OVERARCHING STAKEHOLDER WORKSHOP

What is a Marine Social-Ecological System?

oA marine area where human and
natural elements exist together

and impact each other .

i MARINE

iy & hones
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OVERARCHING STAKEHOLDER WORKSHOP

The Simple SES Approach

Helps managing a complex
marine system by
understanding how it
behaves as a whole.

Part A - Understand the Priorities in the
area and what we are intending to improve.

Itis as ‘simple” as A, B, C... Part B - Gather information on the

system to inform upon how it works .

Part C - Use the information to design management
interventions to improve the situation.

MARI!NE
SABRES

OVERARCHING STAKEHOLDER WORKSHOP

B @ q
ﬂ\ 7 Project Management

Risk Assessment

Part A - Understand the
Priorities in the area and
what we are intending to
improve.

Stakeholder engagement and communication

0o
© O

The rules are in place (Policy) and who is
responsible for management (Administration)

Define challenges, Priorities, and Scope of the
approach with stakeholders

Q

&5 MARINE
SABRES
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OVERARCHING STAKEHOLDER WORKSHOP

ﬁV\ Identify indicators for Social and
M1 I Ecological elements in the
\ / system.

Part B - Gather o /° Using data, expert opinion, and
|nf0rmat|on on the §\0\ O stakeholder knowledge assess the
SyStem tO Inform o o’ O connections between indicators.

upon how it works.

View the system in focus as a

whole.
55 MARINE
SABRES
OVERARCHING STAKEHOLDER WORKSHOP
PRESSURES ACTIVITIES DRIVERS
Indicators
STATE 'MP(?:;TS
CHANGES WELFARE)
Ecological Mixture Social
55 MARINE

SABRES
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OVERARCHING STAKEHOLDER WORKSHOP

REDUCTION
OF SEA ;“;:F"::: TOURISM
GRASS
Indicators
REDUCED REDUCED
COASTAL DESIRED
PROTECTION SPECIES
Ecological Mixture Social
55 MARINE
§ SABRES
OVERARCHING STAKEHOLDER WORKSHOP
Assessment Number of
Tourists
+ Type of Relationship

* Assess the related
indicators

Amount
of Marine
Traffic

Strong Positive

Strength of Relationship

Confidence in Relationship
1 (low) - 5 (high)

i3, MARINE
§ SABRES
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OVERARCHING STAKEHOLDER WORKSHOP

Single loop model

» Use Decision Support tool to
generate the model

» Reflect on the model and refine
with stakeholders

55 MARINE
SABRES
OVERARCHING STAKEHOLDER WORKSHOP
“’,.;’,“i oA
Full Model
(Do not panic!) S
,--.-,-‘,.““-“ /
z e & T
#5 MARINE

SABRES
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OVERARCHING STAKEHOLDER WORKSHOP

. Identify influential points for
£ intervention

Part C - Use the
information to design
management
interventions to
improve the situation.

Explore unintended consequences

Design Management Response
Measures

& MARINE
SABRES

OVERARCHING STAKEHOLDER WORKSHOP

A series of Standard Operating esourcs Mans
: ] gement
Procedures (SOPs)  Risk Management

§ Data Management
Stakeholder Strategy

' The Process and Information y )
Management System # Evaluation Strategy
Governance
THE SIMPLE SES P ;
GUIDANCE DOCUMENT Prgllmlnary Exploration of the SES
Indicator Development

Causal Theory Building
Causal Loop Diagram
Refinement

Loop Analysis
Response Measures
Evaluation

@484

| | ‘ The Integrated Systems
Analysis

STTER Y

PR

THE OVERALL GUIDANCE OVER-ARCHING SOPS STEP-SPECIFIC SOPS

MARINE
SABRES
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OVERARCHING STAKEHOLDER WORKSHOP

What is a

Opportunity . .
Opportunity l

Bow -Tie?

------

Proprietary Bow-tie
. — e W analysis has been used
Ation by many industries (ISO

‘ accredited 1ISO 2018;

IEC/ISO 2019) -
Defense

And:
Commercial Businesses
Consulting
Educational
Finance
Food & Agriculture
ey Fire & Rescue Services
; S e Government
Oil & Gas Rail & Transport Tank Storage & Pipelines
https://www.cgerisk.com/industries/ Water

Maritime
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Bow-tie Analysis — modelling risk
assessment & risk management

Prevention control
Consequence 1
= eq
Mitigation, recovery

Ecosystem and compensation
= event control
Escalation Factor

Escalation control

I
Prevention control

Mitigation, recovery
and compensation
control

D,A P R(M) S, I(W) R(M) S, (W)
(Cormier et al., 2019, Stakeholder consultation — to determine causes and consequences
Sci. Tot. Env.) and to agree the responses throughout the sequence

OVERARCHING STAKEHOLDER WORKSHOP

BowTies to connect important factors

What is an/some issue(s) of concern in managing your area?

Do you need arigorous, ISO-standard method to tackle the issue(s)?
What are the causes of the concern(s)?

Can you rigorously determine prevention controls to remove the
concern and mitigation controls to lessen the consequences?

Can you determine the consequences (positive and negative) from the
concern?

If the consequences are not prevented or mitigated then do they lead to
further chains of management?
Do you need to carry out scenario analysis using a Bow -tie structure?

MARINE
SABRES
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OVERARCHING STAKEHOLDER WORKSHOP

Step 1: The central event

» Also known as the knot, the problem or the issue, this is key to
forming the Bow-Tie or what is the problem |am worrying about?

ssssssss

TEH The central event of Bow-tie in MARBEFES
& In MARBEFES

Preventative controls

Reactive controls

Common control

BIODIVERSITY
CHANGE

inthe BBT 4

Barrier to escalation “ lk Barrier to escalation

Escalation factor Consequence mechanisms Escalation factor

— 1 1 ]
Management activities
=) { ]  which support barriers

IEC

Figure B.2 - Example of Bowtie

Source: ECS/ISO (2019) 7
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Fulfilling this requires you to know:

To do all of that requires clear guidance for effective an efficient

MARBEFES — ‘the big idea’ — the ‘central knot of the BT’

“What natural conditions and human activities (both local and global) are now
reducing the value (in ecological and socio-economic terms) of biodiversity at your
BBT or will reduce that in the future and what can/will marine management and

governance do about it?”

the type and value the biodiversity in its various forms, —

the endogenic and exogenic causes of changes to it,

the consequences of those changes in ecological, socio -
economic and socio-cultural terms,

the types of solutions possible including governance and

management, and

the desires of stakeholders and their advisors.

use

OVERARCHING STAKEHOLDER WORKSHOP

How to .

form a
bowtie

Step 2: Causes

What are the causes of the central event/problem?

What mechanisms can be used to prevent these causes from leading
to the central event?

What management measures that can be applied to reduce the
magnitude of or likelihood of the central event happening due to the
causes? (e.g. to adapt, control, mitigate or compen -sate?)

What factors can enhance the management measures and what
factors can cause them to fail?

o
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Standardised lists for Bow-tie elements in MARBEFES

MaRBEFES
"]
g
CAUSES of change: 1. y for ACTIVITIES
Ca uses Hierarchy  '-¥ New ID#  ~ [Olusas_l.ActMt!es_mma -
Level 1 Al PHYSICAL RESTRUCTURING OF RIVERS, COASTLINE OR SEABED (WATER MANAGEMENT)
(Activiti es & P ressu reS) Level 1 A2 EXTRACTION OF NON-LIVING RESOURCES
ALLIVIYY Level 1 A3 PRODUCTION OF ENERGY
Level 1 A4 EXTRACTION LIVING RESOURCES
4 | o Level 1 AS CULTIVATION OF LIVING RESOURCES
1 CAUSES of Biodiversity change: 1. Standardised vocabulary for ACTIVITIES
2 Wierarchy - New ID# - [Causes_1Activities_name Level 1 A6 TRANSPORT
3 Levell Al PHYSICAL RESTRUCTURING OF RIVERS, COASTLINE OR SEABED (W/ Level 1 A7 URBAN AND INDUSTRIAL USES
oz A oeddae Level 1 A8 TOURISM AND LEISURE )
Blliwiz  ALs |coualcefancsand lood protecton Level 1 A9 SECURITY/DEFENCE From MSFD lists (Levels
7 Level3 A131 Flood defence - hard engineering methods (e.g., seawalls) Higher level scenarios (Land2Sea) << MSFDa3 1&2)
8 Level3 A132 Flood defence - soft engineering methods (e.g., beach nourishment, managed realignment] << MSFDa3
9 Level2 AL4 Offshore structures (other than for oil/gas/renewables) MSFD list (amended EU 2017/845) MSFDa4 (<< MSFDat1) included in MSFDat1
10 Level 2 ALS Restructuring of seabed morphology, including dredging and depositing of materials MSFD list (amended EU 2017/845) MSFDa5 (<< MSFDat1) included in MSFDat1
11 Level1 A2 EXTRACTION OF NON-LIVING RESOURCES MSFD list (amended EU 2017/845) MSFDat2
12 Level 2 A21 Extraction of minerals (rock, metal ores, gravel, sand, shell) MSFD list (amended EU 2017/845) MSFDa6 (<< MSFDat2) Included in MSFDat2
13 [Level 3 A211 Coastal mining Higher level scenarios (Land2Sea) << MSFDa6 subset because specified for coastal
14 Level 2 A22 Extraction of oll and gas, including infrastructure MSFD list (amended EU 2017/845) MSFDa7 (<< MSFDat2) included in MSFDat2
15 Level 2 A23 Extraction of salt MSFD list (amended EU 2017/845) MSFDa8 (<< MSFDat2) included in MSFDat2
16 Level 2 A4 Extraction of water MSFD list (amended EU 2017/845) MSFDa9 (<< MSFDat2) Included in MSFDat2
17 Level1 A3 'PRODUCTION OF ENERGY MSFD list (amended EU 2017/845) MSFDat3
18 Level 2 A3l Renewable energy generation (wind, wave and tidal power), including Infrastructure MSFD list (amended EU 2017/845) + Highe MSFDa10 (<< in MSFDat3; has
19 Level 2 A32 Non-renewable energy generation MSFD list (amended EU 2017/845) MSFDa11 (<< MSFDat3)included in MSFDat3
20 Level 2 A33 of electricity and {cables) MSFD list (amended EU 2017/845) MSFDa12 (<< MSFDat3)included in MSFDat3
21 Levell AL EXTRACTION LIVING RESOURCES MSFD list {amended EU 2017/845) MSFDatd
22 Level 2 AL Fish and shelifish harvesting (professional, recreational) MSFD list (amended EU 2017/845) MSFDa13 (<< MSFDatd)Included in MSFDatd
23 Level2 A2 Fish and shellfish processing MSFD list (amended EU 2017/845) MSFDa14 (<< MSFDatd)included in MSFDatd
24 Level 2 A3 Marine plant harvesting MSFO list (amended EU 2017/845) MSFDa15 (<< MSFDatd)included in MSFDatd
25 Level 2 Ada Hunting and collecting for other purposes MSFD list (amended EU 2017/845) MSFDa16 (<< MSFDatd)included in MSFDat4.
26 Level 1 AS CULTIVATION OF LIVING RESOURCES MSFD list (amended EU 2017/845) MSFDats
27 Level 2 AS1 — marine, including MSFD list (amended EU 2017/845) MSFDal17 (<< MSFDat5)included in MSFDatS
28 Level 2 A5.2 Aquaculture — freshwater MSFD list (amended EU 2017/845) MSFDa18 (<< MSFDat5)included in MSFDats
29 Level 2 AS3 Agriculture MSFD list (amended EU 2017/845) MSFDa19 (<< MSFDat5)included in MSFDatS
30 Level 3 A5.3.1 Use of biocides scenarios (Land25ea) << MSFDa19
31 Level 3 A53.2 Use of N- fertilizer: enarios (Land2Sea) << MSFDa19
32 Level 3 A533 Use of P- fertiliz (tand2sea) << MsFDa19 25
metadata  CAUSES_Vocabulary1-Activities v
wyeg Bow-tie analysis in MARBEFES - Standardised vocabularies
A @
c CAUSES of Biodi ity change: 2. dardised vocabulary for PRESSURES
auses Hierarchy Y New ID# v fCauses_Z.Pressurcs_name v
A o ere & P Level 1 P1 BIOLOGICAL PRESSURES
(Activities & Pressures) .. Z PHYSICAL PRESSURES
Level 1 P3 SUBSTANCES, LITTER AND ENERGY
A, A 8 < .
1 ﬂl\msltv change: 2. Standardised vocabulary for PRESSURES Level 1 P4 CLIMATE CHANGE From MSFD lists ( Levels
2 Hierarchy” - New ID¥ - Causes_2.Pressures_name - Source - ID# and relations T Remarks
3 Levell P1 BIOLOGICAL PRESSURES MSFD list (amended EU 2017/845) MSFDpt1 1 & 2)
4 Level2 P11 Input or spread of non-indigenous species MSFD list (amended EU 2017/845) + Higher ley MSFDp1 (<< MAFDpt1) included in MSFOpt1;
5 level2 P12 Input of microbial pathogens MSFD list (amended EU 2017/845) MSFDp2 (<< MAFDpt1) included in MSFDpt1
6 Level2 P13 Input of genetically modified species and translocation of native species MSFD list (amended EU 2017/845) MSFDp3 (<< MAFDpt1) included in MSFDpt1
7 level2 P14 Loss of, or change to, natural biological communities due to cultivation of animal or MSFD list (amended EU 2017/845) MSFDp4 (<< MAFDpt1) included in MSFDpt1
8 Level2 P15 Disturbance of species (e.g. where they breed, rest and feed) due to human presenc MSFD list (amended EU 2017/845) MSFDpS (<< MAFDpt1) included in MSFDpt1
9 level2 PLE Extraction of, or mortality/Injury to, wild species (by commercial and recreational fi:MSFD list (amended EU 2017/845) + Higher levMSFDp6 (<< MAFDpt1) included in MSFDpt1;
10 Level 1 P2 PHYSICAL PRESSURES MSFD list (amended EU 2017/845) MSFDpt2
11 Level 2 P21 Physical disturbance to seabed (temporary or reversible) MSFD list (amended EU 2017/845) MSFDp7 (<< MAFDpt2) included in MSFDpt2
12 Level 2 P22 Physical loss (due to permanent change of seabed substrate or morphology and to e MSFD list (amended EU 2017/845) + Higher leyMSFDp8 (<< MAFDpt2} included in MSFOpt2;
13 Level2 P23 Changes to hydrological conditions MSFD list (amended EU 2017/845) MSFDp9 (<< MAFDpt2) included in MSFDpt2
14 Level 2 P24 New habitat creation - << MAFDpt2 not included in MSFD
15 Level 1 P3 SUBSTANCES, LITTER AND ENERGY MSFD list (amended EU 2017/845) MSFDpt3
16 Level 2 P31 Input of nutrients — diffuse sources, point sources, atmospheric deposition MSFD list (amended EU 2017/845) MSFDp10 (<< MAFDpt3) Included in MSFDpt3
17 Level 2 (indica P3.1(indicator) TN load (from agricultural land into rivers and coast) Higher level scenarios (Land2Sea) <<MSFDp10 Indicator of pressure
18 Level 2 (indicz P3.1(indicator) TP load (from agricultural land into rivers and coast) Higher level scenarios {Land2Sea) <<MSFDp10 Indicator of pressure
19 Level 2 (indicz P3.1(indicator) TN concentration in effluents from water treatment plants Higher level scenarios (Land2Sea) <<MSFDp10 Indicator of pressure
20 Level 2 (indicz P3.1(indicator) TP concentration in effluents from water treatment plants Higher level scenarios (Land2Sea) «<<MSFDp10 Indicator of pressure
21 Level2 Input of organic matter — diffuse sources and point sources MSFD list (amended EU 2017/845) MSFDp11 (<< MAFDpt3) included in MSFDpt3
22 |Level 3 P32.1 Sediments in water due to erosion Higher level scenarios (Land25ea) <<MSFDp11 Pressure is input of se|
23 Level 2 (indict P3.2 (+3.1&3.3 Quantity of wastewater (reaching treatment plants) Higher level scenarios (Land2Sea) >>MSFDp10 & MSFDp11 & MSFOp12 Indicator of pressure (
24 Level 2 (indicz P3.2 (+#3.1&3.3 Inflow of untreated waste water (from scattered dwellings into rivers) Higher level scenarios (Land2Sea) >>MSFDp10 & MSFDp11 & MSFDp12 Indicator of pri re
25 Level 2 P33 Input of other substances (e.g. synthetic substances, non-synthetic substances, radic MSFD list (amended EU 2017/845) MSFDp12 (<< MAFDpt3) included in MSFDpt3
26 Level 2 P34 Input of litter (solid waste matter, including micro-sized litter) MSFD list (amended EU 2017/845) MSFDp13 (<< MAFDpt3) included in MSFDpt3
27 Level 2 P3.44P32 Human impacts (litter, sewage, emissions) Higher level scenarios (Land25ea) >>MSFDp12 & MSFDp13
28 Level 2 P35 Input of anthropogenic sound (impulsive, continuous) MSFD list (amended EU 2017/845) MSFDp14 (<< MAFDpt3) included in MSFDpt3
29 Level 2 P36 Input of other forms of energy (including electromagnetic fields, light and heat) MSFD list (amended EU 2017/845) MSFDp15 (<< MAFDpt3) included in MSFDpt3
30 Level 2 P37 Input of water — point sources (e.g. brine) MSFD list (amended EU 2017/845) MSFDp16 (<< MAFDpt3) included in MSFDpt3
31 Level 1 P4 CLIMATE CHANGE - - not included in MSFD
32 Level 2 (indicz P4.1(indicator) Mean annual air temperature Higher level scenarios (Land2Sea) - Indicator of pressure ( 26
metadata  CAUSES Vocabularyl-Activities _CAUSES Vocabulary2-Pressures [IEAUSESHSRESIEGISSSN «~ (] D
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OVERARCHING

STAKEHOLDER WORKSHOP

Step 3: Consequences and opportunities

« What are the consequences (negative) arising from the central
event/problem if no actions were to be taken?

« Are there any opportunities (positive consequences) that arise from the
central event/problem happening?

* What management measures can be applied to reduce the magni-tude of
or likelihood of the consequences?

* What enhancement measures can be applied to reduce increase the
benefits from any opportunities (positive consequences)?

What factors can enhance the management measures and what factors
can cause them to fail?

Consequences

A B C

1ic €5 of change: i v
2 Hierard - New IC - |Consequences_name
3 levell C1 Impacts on NATURE

~ Source
Harmonisation of BTs from BBTs

E

Bow-tie analysis in MARBEFES - Standardised vocabularies

maRBEFES

14

- ID# and relation - Remarks

Higher level consequence (theme); includes specific consequences of the biodivers

4 level2 CL1  [Change in ecosytem /marine processes Harmonisation of BT from B8Ts <«<C1 This may include change in marine process that is behind the ability to deliver an €
5 level2 Cl2  |Decrease* in provisioning ES Harmonisation of BTs from BBTs <«<c1 *impact assumed to be decrease, but it may also be increase in case of arising opp
6 level3 Cl2.1 Decrease® in provision of fish & shellfish Harmonisation of BTs from BBTs <«<C12 *impact assumed to be decrease, but it may also be increase in case of arising opp
7 level3 (€122 |Decrease* in provision of algae & seaweed Harmonisation of BTs from BBTs <«<C12 *impact assumed to be decrease, but it may also be increase in case of arising opp
8 level3 C123 |Decrease® in provision of genetic resources Harmonisation of BTs from BBTs <12 *impact assumed to be decrease, but it may also be increase in case of arising opp
9 Llevel3 €124 Decrease* in provision of water supply Harmonisation of BTs from BBTs <<C12 *impact assumed to be decrease, but it may also be increase in case of arising opp
10 level2 €13 |Decrease* in regulating ES Harmonisation of BTs from BBTs <<l *impact assumed to be decrease, but it may also be increase in case of arising opp
11 level3 €131 |Decrease® in Climate regulation Harmonisation of BTs from BBTs <«<C13 *impact assumed to be decrease, but it may also be increase in case of arising opp
12 level3 €132 |Decrease® in Natural Hazard of BTs from BBTs + Higher |.<< C1.3 *impact assumed to be decrease, but it may also be increase in case of arising opp
13 level3 €133 Decrease® in Waste and of BTs from BBTs <«<cl *impact assumed to be decrease, but it may also be increase In case of arising opp
14|level2 €14  [Change in landscape/seascape |Harmonisation of BTs from B8Ts <<Cl

15 level2 €15  |Impacts on nature GOVERNANCE Harmonisation of BTs from BBTs <1 changes in nature that are related to requierements of nature conservation policie
16 Levell C2 Impacts on ECONOMY Harmonisation of BT from BBTs Higher level consequence (theme); includes specific consequences of the biodivers
17 level2 €21 |increased costs Harmonisation of BTs from BBTs <«Q economic impact where specified as increased costs to undertake/increase additio
18 level2 C22 Decreased income Harmonisation of BTs from BBTs << Q2 eeconomic impact where specified as decreased income (e.g., from reduction of bus
19 level2 €23  Decreased economic value Harmonisation of BTs from B8Ts <2 economic impact where specified as decreaed economic value of assets

20 Level2 €24  Negative impact on labor market Harmonisation of BTs from BBTs «Q economic impact where specified as affectig labor market

21 level2 C25 Negative impact on the Blue Economy development Harmonisation of BTs from BBTs << C2 economic impact where specified as affectig Blue economy development

22 Llevel2 (26  Other economic impact Harmonisation of BTs from BBTs <«<C2 economic impact specified otherwise

23 levell @3 Impacts on SOCIETY Harmonisation of BT from BBTs Higher level consequence (theme); includes specific consequences of the biodivers
24 Llevel2 €31  Decrease of aesthetic value/benefits Harmonisation of BTs from BBTs <3

25 level2 €32 |Decrease in human health (and benefits for it) Harmonisation of BTs from BBTs <«a also expressed as increased human health risk (may be physical and/or mental hea
26 level2 €33 |Impact on sense of place Harmonisation of BTs from BBTs <3

27 Llevel2 €34  |Decrease in other cultural benefits Harmonisation of BTs from BBTs <« including decrease in activitoes leading to spiritual and cultural wellbeing (relaxati
28 level2 €35  Changed perception/behaviour Harmonisation of BTs from BBTs <«<C3 change may have positive or negative connotation (to specify)

29

30

31

32

metadata  CONSEQUENCES Vocabulary EEONSEQUENCESISTEBSTBSWEN
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eTE Bow-tie analysis in MARBEFES - Standardised vocabularies E-

A
CONTROLS of Biodiversity change: Standardised y From CERES project + 10-
Co ntro Is Hierarchy ¥ New ID# ~ |ID qualifier - Controls name tenets hd
levell  ctrll NATURE PROTECTION
Levell  ctri2 INNOVATION: TECHNOLOGY/ PRACTICES TOWARDS HIGHER SUSTAINABILITY
A 8 € e levell  ctrl3 KNOWLEDGE BUILDING (MONITORING & RESEARCH)
1 CONTROLS of Biodiversity change: Standardised vocabulary
2 Hierarchy - New IDN - |ID qualifier - |Controls_name Level 1 Ctrla GOVERNANCE (LEGAL & ADMINISTRATIVE MEASURES)
3 i1 NATURE PROTECTION Level 1 ctris ECONOMIC CONTROLS
Qe ouitl. fosegy Mt comsnmtion/mansgennt Level1  ctr6 CULTURAL & SOCIAL MEASURES (BEHAVIOUR / EDUCATION / MARKETING)
5 Level2 cri1.2 strategy Nature restoration/enhancement peo
6 level3 Ctrl1.2.1  tool J = <<Cri1.2
7 level3 122 tool Species populations restocking (incl. of threatened and declining species) CERES bow-ties <<Cri1.2
8 level3 Ctri123  tool Habitat creation or offsetting (compensation) CERES bow-ties <<Crl1 2
9 Level2 Cril3 strategy Activities regulation (spatial, temporal and/or intensity) CERES bow-ties <<Crri1 Pressure reduction via activities regulation
10 Level 3 Ctril13.1  tool Setting limits and restrictions (e.g. fishing quotas, number of visitors per season) t CERES bow-ties <<Ctril3 including limiting carrying capacity for acti
11 Level 3 Ctri13.2  strategy Spatial (and temporal) management/planning <<Ctrl13
12 Level 3 Q133 ool Relocate activities CERES bow-tles <<Crril.3 may overlap/be part of spatial/temporal p
13 Level 3 Ctri134  tool Promote co-development of activities <<Ctrl13 may overlap/be part of spatial/temporal p
14 Level 3 135  tool Enforce/improve/establish MPAs or other protection measures (e.g. corridors) - <<Crril.3 may overlap/be part of spatial/temporal p
15 Level 3 tool Flexible spatial limits for to improve habitats and i inclu CERES bow-ties <<Ctril 3 may overlap/be part of spatial/temporal p
16 Level 3 tool Protect essential habitats, including temporal closure/dynamic MPAs CERES bow-ties <<Ctri1 3 may overlap/be part of spatial/temporal p
17 Level 3 Crl1.3.8  tool Adapt seasonality of activity based on species/habitat ecology (eg. reproduction m CERES bow-ties <<Ctril.3 may overlap/be part of spatial/temporal p
18 Level 3 Ctri139  |tool Implement mitigation measures to reduce pressures - <<Ctril3 ©.g. measures to mitigate pressures arising
19 Level1 crl2 INNOVATION: TECHNOLOGY/ PRACTICES TOWARDS HIGHER SUSTAINABILITY - Use/application of technological improven
20 Level 2 Curi2.1 strategy Reduce fossil fuel consumption (and CO2 emissions) or increase alternative energy CERES bow-ties <<Crl2 included in CTRLTS
21 Level 2 cri2.2 strategy Technology improvements or adoption of alternative practices towards reduction CERES bow-ties <<Ctri2 {e.g., more selective fishing and gears)
22 level3 Ctri2.21  tool Bullding with nature-based solutions Higher level scenarios (Land2Sea)  <<Crl2.2
23 Level 3 Ctri2.2.2  [tool Organic farming Higher level scenarios (Land2Sea)  <<Cirl2.2 applied to catchment
24 Level 3 Q223 [tool Sustainable meat production Higher level scenarios (Land2Sea)  <<Ctrl2.2 applied to catchment
25 Level 3 ri2.24  tool Arable land for crops Higher level scenarios (Land2Sea)  <<Ctrl2.2 applied to catchment
26 Level 3 Ctri225 ool Crop rotation Higher level scenarios (Land2Sea)  <<Ctrl2.2 applied to catchment
27 level 3 Ctri2.26  |tool Reglonalised agriculture Higher level scenarios (Land2Sea)  <<Ctri2.2 applied to catchment
28 Level 3 Q227 tool Growth of non-native plantations Higher level scenarios (Land2Sea)  <<Ciri2.2 not that relevant for marine systems?
29 Level3 Cri2.28  [tool Controlled drainage Higher level scenarios (Land2Sea)  <<Ctri2.2 applied to catchment
30 Level 3 Cri2.29  |tool Erosion control on fields Higher level scenarios (Land25ea)  <<Ctrl2.2 applied to catchment
31 Level 3 Ctri2.2.10 tool Environmentally friendly energy generation Higher level scenarios (Land2Sea)  <<Cri2.2
32 Level3 Ctri2.2.11 |tool Technical improvements of waste water treatment plants related to aspects other Higher level scenarlos (Land2Sea)  <<Ctrl2.2

metadsta_CONTROLS Vocabuary [ONROISTOMBSBSHEEN i i o 29

wrgg Bow-tie template used by BBTs in MARBEFES

A Example of final Bow-tie diagram for a BBT (mock-up) (in red are suagested changes for fi ion - see ion in the text below)

CENTRAL EVENT
CAUSES (of biodiversity change) PREVENTION ity ehan
-

F) Indicate known/perceived strength of
influence of elements and links (bolder lines) Pressures

BIODIVERSITY CHANGE
\ (main effects or
Activities :
A8.2.1: e.g., marine
traffic

Activity A8
e.g., Tourism anchoring

(from one droft

Bow-tie forthe | AB23[Ad.L:eg,
887) angling/ recreational
fishe
Degradation
7] condition of
A) Merging
bow-ties
Consequence
e.g., inability to
/ comply with EU
Activity AS.3 A5.3.1: e.g., use legislation
e.g., Agriculture
(from the same or TS
anotherdroft Bow- | agricultural land
tiet for the BBT) 5)
Ryt B) Specifying central event Consequence v eg,changesin
™ 7 > e.g., reduction of aesthetic sense of place
V. value of the landscape "
) Standardising causal logic chains (activities - pressures) leading to central event £} Hormonising control measures across B8Ts d

30
(activities and p: g is from lists) and specifying where they apply D) Harmonising consequences of main event across BBTs
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. . oo . .
S
wree  High-level scenarios Additional novel application of |-,
g .
.
= .
the Bow-tie
w
[y * SSP5 * SSP3
= ation challenges dominate) {High challanges)
O Fossil-fueled Regional rivalry D I . h . h I I .
zc development ARockyRoad ownscaling nign-ievel socCio-
-s g Taking the Highway SP 2
2 . .
28 et viergs economic scenarios or change
g = Middle of the road
st into the case-specific (BBT)
g5 * SSP4
@ [Adaptation challenges dominate) .
=] Inequality B tl
G ) ow-tie
1 Taking the GreenRoad ARoad Divided
w
Socio-economic challenges IPCC 6th assessment 2023
for adaptation Sh d Socio-E ic Path
Table 3. MARBEFES 3 high-level scenarios. /I-I-akl-ng the green and”
Shared Socioeconomic = Name
o” 7
Pathways ‘A rocky road
SSP1 Sustainability //'
SSP3 Regional rivalry —
. I k . h . h ”
SSP5 Fossil-fuelled development Ta ing the ng way
) ) 4 -
Representative Concentration Pathway® (RCP) scenarios will be chosen at a later stage for
modelling purposes.
wreg  High-level scenarios - Storyline overviews
he
A B ¢ D E F
|Shared
. — Taking S5P3: y road |SSPS: Fossil Fueled Development — Taking the Highway [|Comment
IMitigati High L L Mitigation is the reduction of the sources or
7 'E o i of the sinks of gases.
is the adjustment in natural or human
rtion e - e 1 e il e liurane
|stimuli or their effects, which moderates harm or
3 exploits benefitial
The world shifts gradually, but A resurgent nationalism, concerns about This world places increasing faith in competitive
toward a more and security, and regional markets, innovation and participatory societies to
path, emphasizing more inclusive conflicts push countries to increasingly focus on | produce rapid technological progress and
[development that respects perceived domestic or, at most, regional issues. Policies 'development of human capital as the path to
boundaries. oover time to become oriented Global markets are
of the global commons slowly improves, |toward national and regional security issues. increasingly integrated. There are also strong.
e iearionsl s healthirvsstmants |t fori o achiving anereyant Yoo, inestinenss bkt dueation; el insinrions
accelerate the demographic transition,  |security goals within their own regions at the to enhance human and social capital. At the same
i he nphinsi o el ol | exberas of by aiet esed A IopmitE i, s s o o ot Skt
Ishort descripti shifts toward a broader emphasis on in education and is coupled with the of
cription 'human well-being. Driven by an development decline. Economic development is abundant fossil fuel resources and the adoption of
increasing commitment to achieving slow, consumption is material-intensive, and resource and energy intensive lifestyles around the
development goals, inequality is inequalities persist or worsen over time. 'world. All these factors lead to rapid growth of the
reduced both across and within Population growth is low in industrialized and  |global economy, while global population peaks
countries. Consumption is oriented high in developing countries. A low international |and declines in the twenty-first century. Local
toward low material growth and lower |priority for addressing environmental concerns  |environmental problems like air pollution are
resource and energy intensity. leads to strong. in managed. There is faith in the ability
some regions. to effectively manage social and ecological
systems, including by geo-engineering if necessary.
a
& IMain objective Global sustainability Regional security Economic growth
Increasing evidence of social, cultural, Nationalism; competitiveness; security; regional |Economic success of industrialized and emerging
economic costs of environmental conflicts leconomies
. s daicns st ineaiatin
6
Reduced inequality, connected markets; |High inequality across countries; restricted Reduced inequality, high international trade with
. regional production markets; regional security strong specialization of production
iy

Explanatory notes | Storyline Overviews

Template for downscaling

Example from Dublin - Land2Sea e
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High-level scenarios - Downscaling 21 “

manneres
"]
g . . .
Fossil-fuelled
o Sustainability | Regionalrivalry | govelopment
2 New ID# SSP1 SSP3 SSP5
Mitigation measures High Low Low |
. i Hij Loy High
© RCTVITIES e i - < BBTs scored the expected
5 A1 PHYSICAL! OF RIVERS, [\ . .
T aad Land csim = = 1 change in each variable
8 A1S Restructuring of seabed morphology. indluding dredging and depositing of materials -1 +1 0 . L.
s a4 EXTRACTION LIVING RESOURCES (causes, i.e. activities and
0 A4l Fish and shellfish harvesting (professional, recreational) -2 +3 +1 .
A6 TRANSPORT pressures used in the
12 A6 Transport infrastructure ] +1 +2
3 » ransport — shipping -1 +1 +2 1
C T Tanport — higoing____ Bow-tie) on a scale from -
e ATt e oty P 5 T 5 3 (strong negative
Care N AR = - 2 change) to +3 (strong
8.1 [ +1 +2 oy
A82 = e +2 positive change) under
AB2+A41 +2 +1 2 .
2 8 zfindcator = 2 5 the three scenarios
2 PRESSURES
= p1 BIOLOGICAL PRESSURES
% p11 Input or spread of non-indigenous spedies +1 +1 +2
Z P15 Disturbance of species (e.g. where they breed, rest and feed) due to human presence -3 +2 0 DOW”SCG//”Q Completed
z p2 PHYSICAL PRESSURES
5 p21 Physical disturbance to seabed (temporary or reversible) 2 +3 +1 by almost all BBTs (BBT1
::g:;::\tl?ss (due to permanent change of seabed substrate or morphology and to extraction of seabed 3 2 “ and BBT7 mISSIng)
Changes to hydrological conditions o +1 +1
'SUBSTANCES, LITTER AND ENERGY
Input of nutrients — diffuse sources, point sources, atmospheric deposition -3 +1 0
Input of organic matter — diffuse sources and point sources -3 +1 0
Sedi =3 +2 +1
pupss Downscallng scenarios into Bow-ties ‘-‘;‘:
he , D/S
Downscaling scores
| score
e Scenario scoring transferred into Bow-tie graphically +3strong | it 5
. +2 | Medium +2 ﬁ
using colour scale i | change l![
8 +1 Weak ¢ = msl-:mlm
0 |No change | o
Llweak: | negative =
-2 Medium | chgan . -2
-3 |Strong 8
n/a
o For causes (activities & pressures), colour reflects the score given by the BBT
o For other elements of the Bow-tie, colour reflects the average of the scores allocated to

the previous connected elements

Score +1

Calculated as average of +1, -1 and -3
(at the moment simple average is used, but weights may be
added to account for variable strength of the links as

Score -1

Score +2

An example of the resulting Bow-tie is shown in the next slides for BT9 (see slide #12
for the baseline Bow-tie which was the starting point for the downscaling)

represented by variable thickness of the arrows in the bow-tie)
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T BBTO - Bow-tie, Scenario SSP1 Sustainability

WS
i

change) ‘

measures

P CENTRAL EVENT
CAUSES (of biodiversity change) ‘ (o) | ¢ =(]
PREVENTIO! MITIGATION
| measures

o BIODIVERSITY CHANGE
] (main effects on Consequence
species/habityts in the BBT) 2.1
AB.2: Intensive of shellfish
use of natural
areas for ¢ -
tourism, [
recreational =
and leisure N
Large Scale activities \
Tourism i (E) (E)
A7 Coastal €2.5: Negative impacts on the €2.6: Imposition of fees by
urbanization Blue Economy development the EU
A8.1: Tourism L]
and leisure ) (s)
infrastructures C1: Decrease inthe —+| CL5: Nat compliance of EU
N
) .- s - @
€3.5: Increase of tourism- €1.5: Dilemma between
(negative P
s ALS: Dredging I fNd perception of tourism)
score AB.2: Transport P 1s) (s)
(shipping) €3.1: Decrease of aesthetic €3.2: Negative impact of
Hu value of the landscape human health
+2 i
e b Consequence (N)
+1 P2.3:Change of E" €1.3.2: Reduction in natural coastal protection
0 estuarine hydro- /
A7.2:Port morphodynamic uence (N)
4 activities conditions LA spread of non- €1.3.1: Reduction in Carbon storage and CC mitigation ability
o native invasive
v
2 : ] {a] {r] Consequence (E)
i 1 C2.1: Increased cost (control of invasive species)
e 35
S8

Re-cap: Recipe for tackling the problem and identifying
opportunities:

e Define the central problem and the framework for opportunities

e Create risk- and opportunity-based generic Bow-ties with
Drivers and Activities

¢ Analyse previous experience, projects and literature

¢ Incorporate the 10-tenets for management responses

e Produce a ‘strawman’ for discussion with stakeholders

¢ Refine and produce the site- and topic-specific Bow-ties

¢ Interrogate Bow-Ties to show the gaps and opportunities for
nature and society

¢ Interrogate Bow-Ties to show the gaps and opportunities for
science and management

e Downscale the high-level IPCC scenarios to be relevant to
local issues

(Photo. Lauren McWhinnie,
UVIC workshop, 2018)
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OVERARCHING STAKEHOLDER WORKSHOP

Benefits of engaging with these tools...

* Reduce the complexity of a holistic, multi -sector approach to
marine environmental management challenges

» Contribute local knowledge to inform the model, enhancing
its practical applicability

» Allows the practitioner to identify points in the system where
management measures will be effective

Contribute to the development of these tools to ensure they
are fit for purpose and suits your needs as a stakeholder .

svprs G MARINE
'\é@ SABRES

And now you have carried out all the
management, assessment and reporting:

Ocean and Coastal Management 265 (2025) 107623

Contents lists available at ScienceDirect

s 'L? Ocean and Coastal Management

ELSEVIER journal homepage: www.elsevier.com/locate/ocecoaman

Review

Managing marine resources sustainably — But how do we know when
marine management has been successful?

Michael Elliott " @, Angel Borja“, Roland Cormier
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OVERARCHING STAKEHOLDER WORKSHOP

Funded by
the European Union

% MARI!NE Sanperes
SABRES 3] @
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Appendix 3c. Scenarios of Societal and Environmental change under SSP1, SSP3 and SSP5

Scenarios of societal
and environmental change

Ashley Cahillane, Dorota Kotbuk, Tasman Crowe
University College Dublin, Ireland

Overarching Stakeholder Workshops,
1st April 2025, Zandvoort

MARBEFES Project has received funding from the European Union’s Horizon Europe research and
innovation programme under grant agreement no 101060937 and UKRI under Grant Agreements #l.l‘ll]!!l'!l

10040216, 10048815 and 10041354 T

Session 5. Zandvoort workshop

Scenarios enable us to explore possible futures

Plausible

I Probable

0 blodivirs: BELM#=NT

,,,,,,,,,

— " ——————————

Past Present Future
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What are scenarios?

Scenarios are internally consistent socioeconomic, emissions, and climate projections

FUTURE CO2 EMISSIONS ACCORDING TO THE FIVE IPCC SCENARIOS

Common in large-scale management Source: IPCC, 15t working group, 2021
strategies, e.g.: IPCC assessments, where
th ey SUppOI’t Carbon dioxide, in Gt per year

= . 140 4
- Climate modelling: how different levels of

greenhouse gas emissions may influence global 120 1
temperatures, sea-levelrise, etc.

SSP5-8.5

100 4

- Policy development: potential outcomes of =l SSP3-7.0
various emission pathways help policymakers in
crafting strategies to reduce emissions and prepare for 60 1

anticipated impacts.
40 1

20
SSP2-4.5
9 SSP1-2.6
SSP1-19

-20 T T T T T T T 1
2015 2020 2030 2040 2050 2060 2070 2080 2090 2100

In MARBEFES, scenarios can be used to describe
possible futures of coastal and marine ecosystems.

__SsP - Three scenarios selected for the project are:
SHARED SOCIOECONOMIC PATHWAYS

1. TAKING THE GREEN ROAD 2 2 Sustainability (SSP1):
e ]

In which the *world shifts gradually, but.
pervasively, towards a more sustainable path.*

Y * Global shift toward a morg sustainable path_,
Sers in v s pe \ respect for perceived environmental boundaries.
* Management of the global commons slowly
S RGCRTRGAD = improves; educational and health investments.
In which countries “focus on domestic or..regional ’ d .
s A e of i % . Emphas.ls on human well-being rather than
economic growth.
* Inequality is reduced both across and within
countries.
» Consumption is oriented toward low material
growth and lower resource and energy intensity.
» High level of international cooperation.

patterns..”

4. A ROAD DIVIDED

In which the world increasing
inequalities and stratification both across.
and within countries”

5. TAKING THE HIGHWAY
In which we "put our faith in competitive markets™

MARBEFES
L 3]

b
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Which scenarios are being used in MARBEFES?

In MARBEFES, scenarios can be used to describe
possible futures of coastal and marine ecosystems.

sspP Three scenarios selected for the project are:
SHARED SOCIOECONOMIC PATHWAYS

1. TAKING THE GREEN ROAD

In which the “world shifts gradually, but
pervasively, towards a more sustainable path.*

Regional rivalry (SSP3):

» Politically-driven focus on domestic or, at most,
regional issues.
Investments in education and technological
R A s development decline.
ISt AT oML of ﬂéﬁ « Economic development is slow, consumption is
material-intensive, and inequalities persist or
worsen over time.
» Population growth is low in industrialized and high
in developing countries.
* Alow international priority for addressing
environmental concerns leads to strong
environmental degradation in some regions.

2. MIDDLE OF THE ROAD

4. A ROAD DIVIDED

In which the world experiences ‘increasing
inequalities and stratification both across
and within countries”

5. TAKING THE HIGHWAY 7
In which we "put our faith in competitive markets™ &
and we luck into “rapid technological progress” that

advances sustainable development) {

Figure by Nico Tutoni for PRI'sEarth@Home project

MARBEFES

r-] @

Which scenarios are being used in MARBEFES?

In MARBEFES, scenarios can be used to describe
possible futures of coastal and marine ecosystems.

sspP Three scenarios selected for the project are:
SHARED SOCIOECONOMIC PATHWAYS
1. TAKING THE GREEN ROAD 2 2 Fossil-fuelled development (SSP5):
In which the “world shifts gradually, but
pervasively, towards a more sustainable path_*

» Competitive markets, technological innovation

@E';:hizufxﬂm /A\ and participatory societies. Rapid growth of the
patterns. global economy.

3. ROCKY ROAD e F » Strong investments in health, education, and
s wnarenrgwect ol g institutions to enhance human and social capital.
——— 2 + But: exploitation of abundant fossil fuel

it ek wowieas Yoty ‘k{; resources and the adoption of resource and
and witin countries” y \ energy intensive lifestyles around the world.

5. TAKING THE HIGHWAY 7
In which we "put our faith in competitive markets™ (£

* Local environmental problems like air pollution
are successfully managed, but: delayed global
climate action

Figure by Nico Tutoni for PRI'sEarth@Home project
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Downscaling — making broad scenarios relevant to specific places

Each BBT developed a bow-tie with a central problem (biodiversity loss -related)

2. BBTs selected relevant activities and pressures driving central problems (e.g. renewable energy
generation, tourism and leisure, transport by shipping, etc. — terms are standardized across BBTs) and
assess if they will increase or decrease under each of the three scenarios

3. Changes estimated from -3 (big decrease of activity/pressure) to +3 (big increase of activity/pressure)

Regional Fossil-
E g. Menorca Activity/Pressure Sustainab riva fuelled
SsP1 SSP3 SSPS
Jitigation zh 0 0
=h ACTIVITIES
A4 EXTRACTION OF LIVING RESOURCES
A4 |Fishand ish h ing (p i 2 3 1
A6 TRANSPORT
A6.1 Transportinfrastructure 0 1 2
Code from a A62 | p ippi 1 1 oY
standardized PRESSURES
vocabulary P1__ |BIOLOGICAL
P1.1 Input or spread of non-indigenous species 1 1 2
P1.5 |Disturbance of species (e.g. where they breed, rest, feed) due to human presence -3 2 0
P2 PHYSICAL PRESSURES
P2.1 _ |Physicaldisturb to seabed (temp yorreversible) 2 3 1
P2.2 |Physicalloss (dueto change of seabed P gy or of seabed 3 2 q
MARBEFES Project has received funding from the European Union’s Horizon Europe research and
innovation programme under grant agreement no 101060937 and UKRI under Grant Agreements MARBEFES

10040216, 10048815 and 10041354

IncrviEs

Useful feedback from stakeholders, e.g.

« “activity [X] needs to be more specific’,

« “fish and shellfish extraction should be
separated”,

* industrial and small-scale fishing need to
be separated”,

* ‘“timescales of the scenarios are likely to
change the answers”

* ‘“Is regional rivalry an intermediate
scenario?”

MARBEFES Project has received funding from the European Union’s Horizon Europe research and

innovation programme under grant agreement no 101060937 and UKRI under Grant Agreements

10040216, 10048815 and 10041354

MARBEFES

B 4
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What's next?

* Analysis of results from stakeholders from 6
BBTs in progress (report around May)

+ Developing the scenario tool

» Tool will be made available in a dedicated
Virtual Research Environment (by LW ERIC),

+ Please share your thoughts on the proposed
tool:

Scan this QR code or go
to menti.comand use
code 61415165

MARBEFES Project has received funding from the European Union’s Horizon Europe research and
innovation programme under grant agreement no 101060937 and UKRI under Grant Agreements gﬂ‘“"!!i
10040216, 10048815 and 10041354 \‘ y

What's next?

Land2Sea Mome  KostechavetNatonslPak -+ DubinBay - TdsiElbe+  Stiswence - Flead mors

Relevant tool was developed in the Land2Sea
project (4 locationsin Sweden, Ireland, Germany |sea water factors
and Canada)

https:llesdecide_sh i nyapps_idLandZSea DST/ Decision Changes relative to the current baseline
e Support Tool for
Dublin Bay [ N

This example shows how certain parameters (e.g.

invertebrate species richness) will change under:

RCPA4.5 intermediate scenario + low sediment organic
carbon (SOC) + low DIN/PO 4 + low PO ,/SiO,

invertebrate Species Richness

ironmental Status of Phytoplanktan Abundance ]

Soloct the “Table® tab 10 508 the
underying rumenca resuts.

wironmental Status of Phytoplankton Blomass.

Invertabrate Assemblage Structure

If you have any questions, please contact:

tasman.crowe@ucd.ieor dorota.kolbuk@ucd.ie

MARBEFES Project has received funding from the European Union’s Horizon Europe research and
innovation programme under grant agreement no 101060937 and UKRI under Grant Agreements gﬂ‘n]l!!l'!s
10040216, 10048815 and 10041354 g @
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Appendix 3d. Acceptance and options for governance: the PESTLE approach

;‘S, MARINE AR
~ SABRES

Acceptance and options for governance:

The PESTLE approach

Marine SABRES WP5+WP4 and MARBEFES

Bruno Oliveira, Julie Bremner & Berthe Vastenhoud

Zandvoort, 01/04/2025

N =7 'l' H
Funded by 1-\ L | o
the European Union R e Yy @ IN @MarineSABRES

R
& TECHNOLOGY ALLIANCE

Session 6. Zandvoort workshon

Program

¢ 13:30-13:45 Introduction to the exercises and instructions

¢ 13:45-14:10 Individual questionnaire for Options for Coastal
Management

* 14:10-15:00 Group exercise for the acceptance of the different
pathways to management

* 15:00-15:15 Presentation of the Group Results and Discussion

* 15:15 Endof session
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o | |

POLITICAL

Political stability,
Government
policy, Local and
National
elections,
Taxation, War,
Pressure Groups,
Local/Global
influences

Economic growth,
Unemployment
rate, Exchange
Rates,
Consumgption,
National dabt,
Consumer
confidence

SOCIAL

Lifestyla attitud

Cultural barriers,

Population
growseh,
Population age,
Health issues,
Customer
attitudes, Media

Technological
development,
Research
Funding, Internet
connectivity, Level
of innovation,
Automation,
Artificial
Intelligencs,

Cyberaacurity

Environmantal
Legislation,
Regulatory

Bodies, Industry
Regulations,
Employment

Laws,
Discrimination

Laws, Consumer

Safety laws,
Immigration Laws

Biodiversity,
Climata change,
Agriculture/Fisheri
es production,
Pollution,
Renevable
energy,
Sustainability,
Green deal
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Appendix 3e. Estimating effects of management and policy measures by means of SES models

Appendix 3e.1. Models measures and representation in DSS

T5.3: Models, measures and representation in

the DSS

This session:

C‘UG(»U’\)HZ

T5.2: Scoping a marine corridor for Macaronesia

Mentimeter questions

“2 MARINE

w77 SABRES

“® MARINE

S

w7~ SABRES

DTU Aqua
National Institute of Aquatic Resources

Environmental Impact Assess Fisheries Management {
Earth and Planetary Sciences Earth and Planetary Sciences 1
Fishing Ground \ Fishing Gear
Earth and Planetary Sciences Earth and Planetary Sciences
Mesopelagic Zone ’ Atlantic Ocean
Earth and Planetary Sciences Earth and Planetary Sciences

§\ North Sea %\ Baltic Sea

Earth and Planetary Sciences Earth and Planetary Sciences
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B> MARINE
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Socio-ecological systems:
Models and measures

Berthe M. J. Vastenhoud & David Lusseau

Postdoctoral researcher, DTU Aqua
bmjv@aqua.dtu.dk

Funded by
the European Union

Authors (alphabetical)

Name Organisation
§ MAR!NE Funded by David Lusseau oTU
the European Union
SABRES Berthe M. J. Vastenhoud DTU
Bruno Oliveira AZTI
. " Angel Borja AZTI
Marine SABRES Deliverable 5.3 =3 !
" > GerJan Piet WUR
Societal behavioural changes and
Lobke H. Jurrius WUR
incentive for transformation
Gemma Smith IECS
Authors: David L ecthe M. 1. V d, Bruno Oliveira, Angel Bor ik Elliott Ecs
GerJan Piet, Lobke H. Jurrius, Gemma Smith, Mike Elliott, Zacharoula Kyri
Emma Verling, Furgan As sefine A. Jacobsen Zacharoula Kyriazi M
Furgan Asif AAU
Josefine A. Jacobsen AAU
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Caterina Mintrone University of Pisa
Chiara Ravaglioli University of Pisa
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Pamela J. Woods Marine and Freshwater Research Institute, Iceland
‘Ana Dinis Marine and Environmental Sciences Centre (MARE-ARDITI, Madeira)
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T5.3: Societal behavioural change ’A’ 2’1‘2&'2‘5
on sustainability issues

1 T5.3.1 Identify conflicts and trade -offs emerging from future scenarios

Use behavioural subsystems of simpleSES to identify incentives to
promote individual and collective actions

Model changes to DA's simpleSES links & weights to achieve sustainability and

resilience goals

= MARINE

N

. .. SABRES

Post déliverable

ll,‘ Feed code to T6.3 for DSS

Work with DAs for tailored solutions

Validate assumptions
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"%-.- Our (new) approach

o . Humanities

Scientific method
. Qualitative

Interpretative methods

Quantitative

P ——

Semi-quantitative methods

t’%-.- What can we do?

Sustainability of the system

System behaviour

Are the desired outcomes (elements) sustained or
improving in time? i«

Importance of network components

Identify the most important components in the
fate of the network

Interesting targets for application of
management measures Test different management measures

\
%)
>
@
o
m
7]

SN ™

ANRIVI
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"%z- The Tuscany sSES

Positive
links

Weight =
effect size

SHUHNE ' ™

ANRIVN

Negative
links

- The system is generally unsustainable

- Activities (Boat moorings) and Goods and

- Sensitive to Marine Process and Function

- N

£

{
wn
>
o)
e
m
(%]

ANRIVN

benefits (P. oceanica extension) are
cycling out of phase

(P. oceanica extension) and Ecosystem
services (Seawater clarity)
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% Introducing a management measure

\
(%]
>
o9}
o)
m
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e
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>
[
z
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SIS ' ™

ANRIVA -

Policy objectives:
- P.oceanica extension
- Estension of natural habitats

- The system is generally sustainable

- Strong negative effect of the intervention
on ‘Anchoring’ will lead to achievement
of all policy objectives and sustaining of
all Goods and Benefits
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Appendix 3e.2. Scoping a marine corridor for Macaronesia

“2 MARINE
=7 SABRES

Scoping a marine corridor

for Macaronesia

| T5.2 Economic Opportunities and Costs

Ecologic Institute: Gregory Fuchs, Manuel Lago, Fenja Kroos

Funded by
the European Union

Setting the scene

Contributions (Macaronesia DA):

Ana Cristina Matos Ricardo Costa
Andrea Zita Costa Botelho
Gustavo Oliviera de Meneses Martins
Manuela I. Parente

Anunciacdao Ventura

Nuno V. Alvaro

Daniela Casimiro

Ana Dinis

Jodao Canning-Clode

Paola Parretti

Ricardo ). Haroun Tabraue
Candelaria Cecilia Ruano

Inma Herrera

Jesus Padron Garcia

¥ © IN @MarineSABRES

MARINE
SABRES

* Macaronesia is a biodiversity hotspot with overlapping ecological and

geopolitical frontiers

* A marine corridor could be a high-impact intervention to connect,
protect, and manage marine biodiversity across boundaries

+ With BBNJ, 30x30, and EU Biodiversity Strategy, policy momentum
exists — but what would this potential corridor actually entail?
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Task 5.2 Economic Opportunities and Costs

== MARINE
Objectives: @ SABRES

* Assess the the scale of potential impacts from
management scenarios in the DAs

* Provide evidence-based advice to policymakers on
the consequences (costs, risks and benefits) of
different interventions to reach stated scenarios

* Use a stepwise economic impact assessment
framework to analyse responses, using evaluation
criteria

& MARNE
What is an ecological corridor? SABRES

* CBD Legal Definition (Kunming-Montreal Global Biodiversity Framework, 2022):
“A clearly defined geographical space that is governed and managed over the long term to conserve
or restore connectivity between protected and other effective area -based conservation measures
(OECMs), ecosystems, and important habitats.”

* Scientific Perspective:
Corridors are tools to counter habitat fragmentation, support migratory species, and increase
ecosystem resilience to climate and anthropogenic pressures. In the marine context, they can link
MPAs, support gene flow, and ensure spatial continuity of ecological functions (Hilty et al., 2020;
Dudley et al., 2009).

* Key Characteristics
* Facilitates species movement, life -cycle completion, flow of ecological processes
* Reduce isolation of and enhance connectivity between habitats
* May include seasonal, multi -use, or no-take zones
* Require adaptive governance and cross -jurisdictional cooperation
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."g-.- A pragmatic, hypothetical scenario focused on:

SIAEVSH" -~

ANRIVN 5

* Scoping a corridor vision that is adaptive, politically and economically
acceptable, and grounded in scientific evidence - but open to creative
thinking and incremental steps

» Taking into account political and institutional groundwork (OSPAR,
RFMO, IMOQ, EU, national levels)

+ ldentifying and gathering available data and knowledge gaps,
stakeholder positions, barriers (e.g. legal uncertainties, enforcement
concerns, etc.)

* Exploring feasibility and trade-offs - what would a corridor need to
look like to be plausible, meaningful, and effective?

"%-_. Aims and objectives of the marine corridor

S ™

Overall aim: Safeguard the ecological connectivity among European
archipelagos of Macaronesia

8
)
K4
>
s
y 4
m

Ecological objectives: contribute to a good conservation status of migratory
species and the resilience of marine ecosystems

Socio-political objectives: Promote regional and transboundary cooperation,
explore new governance approaches, support blue economy transitions

Multi-options approach:
+ Soft corridors? (e.g. shipping measures: zoning, blue -label incentives)

* (Partial) strict protection? (e.g. no -take zones)

* ABNJ focus? EEZ-adjacent? Stepwise expansion?
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"'i-.- Scoping exercise
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* Geographic scope: Northeast Atlantic Ocean. Macaronesia EEZs: Azores (North
limit), Madeira and Canaries (South limit) and their vicinity (including ABNJ)

» Target species and habitats: (e.g. cetaceans, seabirds) with known movement
patterns, sea-bottom features like seamounts

Ecological criteria: migratory routes, connectivity between existing MPAs, key
biodiversity areas, etc.

Protection levels: could vary across zones based on ecological value and current use
* Measures could include:
 Lighting regulations (e.g. dimmed ship lighting zones)

* Speed restrictions

"'i-.- Pathways for implementation

SIS~

ANRIVN

Existing protection frameworks:

* Natura 2000 (within EU waters): Includes Special Areas of
Conservation (SACs) using zoning (conservation, restoration,

transition zones) and assigning priorities for key habitats and
species

* OSPAR MPAs in the North-East Atlantic, including some areas
beyond national jurisdiction (ABNJ)

* EBSAs (Ecologically or Biologically Significant Marine Areas)
identified under the CBD framework
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Ecologically or Biologically Significant Marine Areas (EBSAs)

= North Azores Plateau
Graciosa

Madeira - Tore West Iberian
Canyons and
Banks

Ridge South of

L ]
the Azores Desertas

Y Oceanic Islands and
- Seamounts of the

Atlantis-Meteor Seamount Complex & Canary Region

Tropic Seamount O

71 RAMPA
I Natura 2000 Areas
Il Nationally Designated Areas

n
>
w
o
m
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Other areas of
relevance for
marine
ecosystems and
biodiversity:
Seamounts.
Sea-bottom
topography.
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Graphicrepresentationof various megafaunatracks obtainedvia satellitetagging programsimplementedin the Azores archipelago. Dots represent
estimated positions from individual baleenwhales (green), seabirds (red), andlarge pelagic teleost (yellow) and cartilaginous (blue) fishes. Redrawn from
data inpublished(see text) and unpublishedreconstructed geolocations, GPS-logged or ARGOS positions.

FROM: Afonso et al. 2020, https://doi.org/10.3389/fmars.2019.00826
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Interactions with
human activities such

\ 4 B
as maritime traffic. o ¢
. o P>
Vessel density 14
M -
2y 4
m
Data from EMODnet.

."5'.- Expected Benefits & Trade-Offs:

Ecological benefits:

* Improved connectivity between archipelagos and MPAs

STHENVESE"

ANRIVH

* Recovery of migratory species (e.g. tuna, sharks, cetaceans, turtles)

* Enhanced resilience of marine and coastal ecosystems
Socio-economic benefits:

* Boost for sustainable tourism (e.g. whale watching, diving)

* Long-term support for fisheries via spillover and stock recovery

* Research opportunities on connectivity and ecosystem function

* Potential financial incentives for compliant sectors (e.g. tax breaks)
Potential trade-offs:

* Adaptation of maritime transport

* PRestrictions of future coastal/offshore wind siting

* Displacement of marine activities (e.g. fishing, marine traffic), with associated costs
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"'i-.- Challenges & barriers

Legal complexity in ABNJ, requiring multi -level coordination between states
and international bodies (e.g. OSPAR, IMO, RFMOs)

Enforcement and compliance challenges, particularly across jurisdictional
boundaries

Political instability or institutional turnover may delay agreements or disrupt
continuity

Sectoral conflicts

Data gaps on habitat use, and ecological thresholds — especially under
climate change

Shifting migratory patterns may render existing data obsolete without
adaptive management

“2 MARINE

~

=~ SABRES

Thank you!

Berthe Vastenhoud
bmjv@aqua.dtu.dk
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Appendix 3f. Governance: of marine ecosystems: Stakeholders’ perspectives

Governance of marine ecosystems:
Stakeholders’ perspectives

MARBEFES

a8

From challenges to solutions

Task 1.2 Regulatory framework for policy and management
Léa Ricard, Sabine Cochrane, Charlotte Weber
Akvaplan-niva, Norway

April 2025

ﬁ MARBEFES Project has received fun nclng‘rnm the European Union's Horizon Eurape research and innovation programime
Am&niuﬂ under grant agreement no 101060937 and UKRI under Grant Agreements 10040216, 1004BB15 and 10041354

Objective:

¢ Collecting the stakeholders’ perspectives
on marine biodiversity governance

e One day workshop in all the case studies

¢ As a photography of the coastal territorial
identity

MARBEFES Project has received funding from the European Union’s Horizon Europe research and innovation programme
Akvaphniva under grant agreement no 101060937 and UKRI under Grant Agreements 10040216, 10048815and 10041354

=



Methodology:

® 2 sessions:
© Marine biodiversity governance
o Marine Protected Areas (MPASs)

Marine SABRES Milestone 2.17 — MARBEFES Second Annex to Deliverable 1.2
Challenges and Obstacles ‘ l Visions

‘ Pathways and Solutions ‘

MARBEFES Project has received funding from the European Union’s Horizon Europe research and innovation programime
Akvaﬂan- under grant agreement no 101060337 and UKRI under Grant Agreements 100402 16, 1004BE15and 10041354
= hiva o grant agree greements 3 L kL

Methodology:

* 2 sessions:
o Marine biodiversity governance
o Marine Protected Areas (MPAs)

Challenges and Obstacles | l Visions

| |

| Pathways and Solutions |

MARBEFES Project has received funding from the European Unicn’s Horlzon Europe research and innowvation programme
Wnim under grant agreament na 100060937 and LKRI under Grant Agreements 10040216, 10048815 and 10041354

s
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Examples of workshops days

Svalbard, Norway

Ireland, Dublin

MARBEFES Project has recelved funding from the European Unlon’s Horizon Europe research and Innovation programme
under grant agreement no 101060937 and UKRI under Grant Agreements 10040216, 10048815and 10041354

Belgium: Dogger bank
Workshop in Ostend, 09/12/24

MAP: 50metning is mowng o Sea: A marine spatial plan for the Belgian part of the North
Ses, Fadusal Putlic Servicn Huslth, Focd Chan Sutety and Emisonment, March 2020
Mantime Spatial Alanning information, Saighm, 2021

- MARBEFES Project has recelved funding from the European Union’s Horizon Europe research and innovation programme
o under grant agreement no 101060937 and UKRI under Grant Agreements 10040216, 10048815and 10041354
A"“th‘wa grantag A
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Belgium: Dogger bank
Workshop in Ostend, 09/12/24

Challenges highlighted by stakeholders:
¢ Marine Spatial Planning challenges
¢ Pollution of the marine waters and the coasts

* Policy fragmentation
e Erosion of territorial identity in Ostend

Visions and Pathways:
¢ Communication on collective awareness

¢ Citizen science projects with schools l
o Fisheries: centralised group !
¢ Pollution: more power to local police

MAP: Sometning Is mowing a% Sea: A manne spoial plan for the Belgan part of the North
Sun, Fedieal Puslic Sendes Heslth, Feod Chim Setety and Enviranment, March 2020
Maatime Spatiat Planning infvmation, Bagm, 2021

MARBEFES Project has recelved funding from the European Union’s Horizon Europe research and innovation programme
Akvaph“iva under grant agreement no 101060937 and UKRI under Grant Agreements 10040216, 10048815and 10041354

=

Spain: Southern Gulf of Biscay
Workshop in Santander, 17/12/24

MARBEFES Project has recelved funding from the European Union’s Horlzon Europe research and innovation programme
under grant agreement no 101060937 and UKRI under Grant Agreements 10040216, 10048815and 10041354
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Spain: Southern Gulf of Biscay
Workshop in Santander, 17/12/24

Challenges highlighted by stakeholders:
* Impacts of climate change on marine
ecosystems, fauna and flora

¢ Pollution of the marine waters
* Morphological modification / sediments

| Visions and Pathways

¥ o Conservation and restoration of habitats

e Stronger management and control on alien
species

¢ Increased of research fundings

MARBEFES Project has recelved funding from the European Union’s Horlzon Europe research and innovation programme
under grant agreement no 101060937 and UKRI under Grant Agreements 10040216, 10048815and 10041354

Crete, Greece: Gulf of Heraklion
Workshop in Heraklion, 06/02/25

Map: Heraklion Gulf BBT - HCMR
NextCloud

- MARBEFES Project has received funding from the European Union’s Horlzon Europe research and innovation programme
Akmn~ under grant agreement no 101060937 and UKRI under Grant Agreements 10040216, 10048815and 10041354
= niva e 0
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Crete, Greece: Gulf of Heraklion
Workshop in Heraklion, 06/02/25

Challenges highlighted by stakeholders:
¢ Exponential urban development and human pressure with tourism
¢ Climate change and invasive species

* Fish prices
* Lack of efficient institutionnal frame

* Visions and pathways

* Share best practices, and more spatial planning
* Quantification and monitoring of invasive species
* Find a way to use the invasive species

Map: Heraklion Gulf BBT - HCMR
NextCloud

- MARBEFES Project has recelved funding from the European Union’s Horizon Europe research and innovation programme
Akvaphﬂ- under grant agreement no 101060937 and UKRI under Grant Agreements 10040216, 10048815and 10041354
= niva sl e

Norway: Porsanger fjord-Barents Sea
Workshop in Lakselv, 17/02/25

- MARBEFES Project has received funding from the European Union’s Horizon Europe research and innovation programme
e under grant agreement no 101060937 and UKRI under Grant Agreements 10040216, 10048815and 10041354
Akvagxhﬂwa grant ag A
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Norway: Porsanger fjord-Barents Sea
Workshop in Lakselv, 17/02/25
Challenges highlighted by stakeholders:

* Top-down approach
e Tourism fishing

¢ Industrial fisheries - depropriation feeling

¢ Invasive species
¢ Fish farming - local controverse

Visions and pathways

¢ Local knowledge taken into account

¢ Regulations regarding catch and release practices
¢ Place specific regulations for fisheries

* Keep working on ecosystems restorations projects

- MARBEFES Project has received funding from the European Union’s Horizon Europe research and innovation programme
Akvaplan. under grant agreement no 101060937 and UKRI under Grant Agreements 10040216, 10048815 and 10041354
=~ niva nitle -

What to take away from this?
Main questions raised in all the areas:

¢ Fragmentation of policy and articulation of geographical scales
¢ Invasive and alien species with impacts on ecosystems and fisheries
* Tourism regulation

BUT: the study first aims to take into account the singularity of each
location, with its own characteristics, dynamics and concerns

And now? Complete analysis on process

THANK YOU!

n - MARBEFES Project has recelved funding from the European Unlon’s Horizon Europe research and innovation programme
Akvam s under grant agreement no 101060937 and UKRI under Grant Agreements 10040216, 10048815 and 10041354
= niva nsdite i
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Appendix 3g. The MARBEFES Toolbox

Appendix 3g.1. Introduction to the Toolbox

MARBEFES tools

30 + tools developed and being tested
12 study areas — 2 external areas MARBEFES

Tools for: \Q E\?}f

* Expanding knowledge

* Assessing environmental issues

* Identifying social and economic issues
* Innovation in data collecting/ analysis
* Making decisions

©Kajeton Deja & OPiotr Batazy

2@ HuFoss "
il For a sustainable future * Tk
— : .'
aplan * * MARBEFES Project has received funding from the European Union’s Horizon Europe research and innovation programme
i e o nder grant agreement no 101060937 and UKRI under Grant Agreements 10040216, 10048815 and 10041354
= nNiva under grant ag under 2

Toolboxes:
- how does yours look?
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What is a tool? [
* A physical thing/ measuring device
* A guidebook/ instruction manual

* Species identification technology @

* Data analysis method GE

* Citizen science
» Eg data collection, observations "|'|

Who needs tools?

sl

e

JT ALLocATE -
APPROPRIATE ¢

SERV!CES

WL PR

A?PRECNE

<P

aehs

Fedele et al., 2017
Ecosystem Services 28(A)
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Who are the stakeholders? £

* Research and education
* Universities, schools etc.

* Society oo

* Public groups, spiritual/religion, m
cultural heritage etc.

* Industry/commerce
* Industry, retail, hotels, tourism etc. Vo A )

* Governance I'i’}’ Marine

* Local/regional regulatory authorities Ecosystems
MARBEFES
| 2]
\Q |
#QR]BEFES
For Education Welcome to the & gj
researchers, educators, students MARBEFES Toolbox
For Society Here you find a selection of

communities, interest organisations methOdS, approaches and

guidelines for assessing the
For Business relationships between

entrepreneurs, industry, commerce

* Nature
* Society
For Governance * Economy

regulators, managers, policy-makers
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Resources and questions

Datasets
BBTs

Filter

Knowledge

For specific problems

Experiences
Sharing between areas

Governance
Common and diverging policies

MARBEFES
S

&

ecosystem
component

* Flexible approach
* Multiple pathways to information
* Driven by

Questions

Needs

User groups
Resources
Constraints (costs etc)

Challenge: how to assess the issues?

THREATS

Conceptual visualisation of risks & consequences

CONTROL
(preventative)

HAZARD

—and appropriate management actions

CONTROL

(recovery)

IMPACTS

"Bow tie" analysis
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Example: Large-scale tourism

Drivers affecting biodiversity

Control (reduce occurrence

of driver) =2

Mitigation (reduce impact)

Consequences of affected habitat &

Risk to biodiversity:

» habitat & species
affected

Human activity in

Large scale
tourism
Noise
) Light
—>» Pollution
Litter

vulnerable
habitats

Coastal
—>» development:

Dikes, beach | Landscape
expansion  |Fragmentation

(hotels etc)

urbanisation | (4e99"9) | Roads, paths Spatial
Harbor, public planning
Infrastructure |
> bt ansport Restrict area for
P! (trawtrarvn) touristical
Redisential

development

| Awareness &
knowledge

Enforce rules &
penalize
violations
Ethics and
personal

involvement

Challenge: how to value ecosystems?

3 of MARBEFES themes:

Ecological Valuation
Assessment (EVA) *

Socio-cultural values *

species
Nature
reduction
I
Habitat
degradation Nature
I
Coastal [ Natural coastal
protection barrier
reduction diminished
REANGET Reduced A
large scale | Economic
tourism | o™

Nature

Decision-making
Management

Society

Financial and non-
financial valuation

Economy
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Example: Ecosystem Valuation Assessment

Aim - give a value to individual components — and then overall

Who for? — Researchers, marine planners, industry, fisheries management, public...

How?

: Phase & Defme the study system : ;
Spatlal system- Cenens } .- Ecosystem .components- (EC) Data available (incli - -0}

B R

Phase 2. Assess EV ;ﬁhase 3. Assess Confidence\:\
[Rar]

Apply
algorthm
SAU

E 3

Sc<;r91 Scofe2 Scoret Scorel Score2

EC1 Confidence Scoré  EC2 Confidence Score *

: L : ¢ N L
. " g R 3 T

....... T //
. ; . : Map 4
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BBT # 7 - North Sea
,°
o
o o
olfe
o%’og
Example: Fish °
o o
e-c %%
O%O 2
&
° 8
%o
o0
o op 8
0,0
I
2 (
"08
o & & Fis| EVScore/\
%°BQ§> ] o0-1
5 G O 1-
N P o D | 2-3 M
om o4 B 3-4
& I 4-5
© 8
£ T
% 3 0 25 50km
o / A _

BBT # 7 - North Sea

Final valuation

o
3
.

A

A WN RO
ranped

BIRE00

0 25 50km
A |

Example: Ecological Value Assessment (EVA) North Norway

Seabirds

Macrofauna

EVA levels

0
1
2
3
5

&

7
EVAlevels  Phytoplankton
0

1
2
3
5

2

Benthic habitats

afiet | Thes © Esil — Esri, DeLome, NAVTEQ

EVA levels

D BwNaO

EVA levels

Delome NAVTEQ)

\

Total EV

EVA levels

OHWON=O
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Appendix 3g.2. Toolbox design

MARBEFES =
TOOLBOX

What should the Toolbox website be like?

“lear
% Ls\\““b
A lemg resource
(]SQF ﬁ'l \ntuitive
cn

Find the rlght tool

I 11,:1_(1 (lclaléul lnl‘()méali()n
n asy to update
cour, ges»;e Accgsmble

lng'

Go to Toolbox prototype

Structured

Session 9b. Zandvoort workshop
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Appendix 3g.3. Broadscale biological traits

Marine biodiversity and ecosystem
functioning leading to ecosystem services

MARBEFES

Marie C. Nordstrom
University of Helsinki, FIN

Clement Garcia
Cefas, UK

Zandvoort 02.04.2025

The MARBEFES Project has received funding from the European Union’s Horizon Europe research and i programme under grant no 7 -
and UKRI under Grant Agreements 10040216, 10048815 and 10041354’

INDIRECT DRIVERS

SOCIETY

DIRECT DRIVERS

>, ECONOMY
e Livestock ANTHROPOGENIC DRIVERS
Innovation, Tourism Land-use Waste
Organizational mg‘g}:":'lf‘o"s Agriculture Pollution Conservation
Forestry
— Services
services income | 'ndustries | < mm m—"—"— ABIOTIC DRIVERS
Abiotic feedback Temperature  Turbidity
Salinity  Oxygen levels

* Biotic feedback

NATURE’S
CONTRIBUTIONS
TO PEOPLE (NCP)

Ecosystem goods and services
Food, health, coastal protection,
culture, natural resources,
regulating services...

ECOSYSTEM
FUNCTIONS

Sediment bioturbation,
production, nutrient
cycling, fluxes of energy,
decomposition...

Taxonomic Functional
diversity diversity

Abundance  Biomass Traits FDis
Species composition  Functional groups
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The WP3 Tools - 15

Operational

PlanWise4Blue (PW4B)

Large model

TOOL: Broadscale biological traits

4

R&D

V' 4
y »/

A

* Aim: to describe (functional) diversity

* Species characteristics that describe fj{e
ecological role of the organism |

H
|
Y\w”‘. X

N
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MULTIPLE TRAITS AND RELATED FUNCTIONS IN BENTHIC ECOSYSTEMS

Response traits
Effect traits combination | combinations

potential

DISTURBANCE

- JENNEENE
> IHINEEEE
> INEENENE

Broadscale biological traits —
Finnish Archipelago Sea
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Broadscale biological traits — g
Finnish Archipelago Sea ’

af’t
/o‘t/{ C ¢ "t; :;C‘:

.
LT TR
\./ .10

National Land Survey af Finland, st TomTom, Garmin, FAO, NOAA.
USGs

Broadscale biological traits — g
Finnish Archipelago Sea

//’)
4 L i
e SR
£
A op il
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INDIRECT DRIVERS

SOCIETY DIRECT DRIVERS

ECONOMY
Livestock ANTHROPOGENIC DRIVERS
Innovation, Tourism Land-use Waste

Organizational, a0y Agricult
8 regulations griculture Pollution Conservation
Forestry

Goods, ]Servlc?s
services, income ndustries - - ABIOTIC DRIVERS
Abiotic feedback Temperature Turbidity

Salinity  Oxygen levels

Interpersonal

* Biotic feedback

NATURE’S
CONTRIBUTIONS
TO PEOPLE (NCP)

Ecosystem goods and services

Food, health, coastal protection,
culture, natural resources,
regulating services...

Y,
ECOSYSTEM BIOTIC CHANGE
FUNCTIONS

Sediment bioturbation, Tz,i(\‘l)enrgi’?ylc F;ic:trls‘??yal
production, nutrient

cycling, fluxes of energy, Abundance Biomass Traits FDis
decomposition... Species composition  Functional groups
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Appendix 3g.4. Metric of habitat function

TOOL: Metric of habitat function

» Aim: to quantify and map functioning
across habitats in an area

* Ecosystem functions are the biological,
geochemical and physical processes that
take place within an ecosystem - feeding
into ecosystem services

Workflow for developing the Metric of habitat function

Marine habitat information Habitat distribution
* Habitat maps (EUNIS 2022) Habitat 1
* Oceanographic cruises Habitat 2

Habitat 3
¢ Underwater services

Spatialization
GIS layer creation N S Habitat percentages
* Habitat presence/absence Z 30%
* Hexagonal grid S=/ fg%
* 1 km resolution I

Grid cells with habitat
types proportion
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\ Habitat percentages
4 30%
=oal ré 20%
Grid cells with habitat
types proportion
Functional scores l Equation model < w-
* Assign ecosystem functions for 9\\-&‘,
each habitat —_—
S

Functional score databases

Spatial score for function 3
Spatial score for function 2

Spatial score for function 1

Weighting by environmental Intersection S
status
* Adjust scores accounting for

e nVi ronme nta l Stat us || Environmental status layer

]
[ |
o k
[ | | il | Weighted func.score 2

Weighted func. score 1

Metric of habitat function —
the Menorca channel
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‘Some bactoria make oxygen available to other
organisms through photosynthesis.

Legend

[ Broad Band Transect (BBT) IMEDEA UIB-CSIC
[ Balearic Islands emerged lands

—— Isobaths (From 10 to 100,each 10 m)

HexBin Grid HR - Function 1: Primary Production
[Jo-1

1-2

E2-3

Bl 3-4

Ml 4-5

{ 7
The Menorca channel 0 10

=B =8 =

Legend

[] Broad Band Transect (BBT) IMEDEA UIB-CSIC
[_] Balearic Islands emerged lands

—— Isobaths (From 10 to 100,each 10 m)

HexBin Grid HR - Function 6: Bioturbation
o-1

J1-2

l2-3

3-4

M 4-5

The Menorca channel 0 10
= o =7
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Some bacteria make oxygen available o other
organisms through photosynthesis.

Legend

[_] Broad Band Transect (BBT) IMEDEA UIB-CSIC
[] Balearic Islands emerged lands

—— Isobaths (From 10 to 100,each 10 m)

HexBin Grid HR - Habitat Function Metric
-1

En-2

B 2-3]

Il (3-4]

Il [(4-5]

J

0 10 20km

INDIRECT DRIVERS

SOCIETY DIRECT DRIVERS

ECONOMY
Interpersonal Livestock ANTHROPOGENIC DRIVERS
I""lm{;mio"' Tourism Land-use Waste
labor,
regulations Agriculture Pollution Conservation
Forestry
Services
Goods, i
services, income ustries - - ABIOTIC DRIVERS
Abiotic feedback Temperature  Turbidity
Salinity  Oxygen levels

* Biotic feedback

NATURE’S
CONTRIBUTIONS
TO PEOPLE (NCP)

Ecosystem goods and services

Food, health, coastal protection,
culture, natural resources,
regulating services...

ECOSYSTEM
FUNCTIONS

Sediment bioturbation,
production, nutrient

= E 3
diversity diversity
cycling, fluxes of energy, Abundance  Biomass Traits FDis

decomposition... Species composition  Functional groups
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The tools provide knowledge for
decision support

* Combines layers of nature values and
human pressures

* Uses evidence of how human pressures
affect nature values

* Helps us understand trade-offs

Thank you on behalf of all tool developers in WP3!

MARBEFES

w N

The MARBEFES Project has received funding from the European Union’s Horizon Europe r

and UKRI under Grant Agreements 1004021
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Appendix 3h. Tools & Stakeholders

Appendix 3h.1. Appreciation of some tools

2> MARINE MARBEFES 4

Second Overarching Stakeholders Workshop

01-02 April 2025, Zandvoort, the Netherlands

Herman Hummel, Bram Sturm, Rob Segeren, Shadi Sanatgar, Hanie Matajinimvar
HuFoSS, Roosendaal, the Netherlands

Marine SABRES is funded by the European
Union’s Horizon Europe programme under
grant agreement No.101058956

:é'.g/o‘ HuFoSs

Session 10. Zandvoort workshop

Opportunity . I
Opportunity I

MARBEFES has received funding from the European
Union’s Horizon Europe research and innovation
programme under Grant Agreement no 101060937

W ERETE Manage
Consequences
causes consequences

Michael Elliott, Anita Franco, IECS Ltd, Hull, UK Marta Pascual, BC3, Leioa, Spain
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2" round of Stakeholder consultations gt oRES

Did you understand the BowTie concept ?

14

= =
o N

Number Stakeholde's responses
0

1 5 B. a )

Crete Sardinia Santander Ostend Irish Sea Poland Lithuania Average

[JYes, completely [ Yes, most of it but not all A little bit M Not at all

~ 7 SABRES

2" round of Stakeholder consultations

Do you think you can easily use the BowTie for your specific purposes

H
(=]
|
|

0
|
|

Number Stakeholder's response

o I'M M | 1

Crete Sardinia Santander Ostend Irish Sea Poland Lithuania Average

[ Very easy to understand and to use the BowTie [ Not very easy to understand and to use the BowTie

B Not easy at all, dificult to understand and use the Bowtie
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MARINE

2" round of Stakeholder consultations g

Will you use the BowTie for your specific purposes

10 —

Number of Stakeholder's responses

ZFI | IHHI |

Crete Sardinia Santander Ostende Irish sea Poland Lithuania Average

[ Yes, | could use it myself [ Yes, by others, not by me ™ No, not by others nor myself

2" round of Stakeholder consultations pEDRES

What would be your preferred platform / interface to use the BowTie

12

10

gﬂ _iliﬂ m (111 5

Crete Sardinia Santander Ostend Irish Sea Poland Lithuania Average

Number stakeholder's response

OInthe Cloud [ Online web-app [Stand alone program M| don't know
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MARINE
i SABRES
A Causal Loop diagram

includes several elements, based on cause-consequence relationships

Recreati‘activities

Spatial plagning (MPA,
o moorings education
Tourism Infrastructures Local identi‘d Wellbeing actvities)
Quality of natural habitats . P. oceanica e ||ution'Expracti‘ctivities
Coasta.tection
Employment rate (%) " Seawater clarity

Seawluality 8

s / (including

. i _ o ng)
Habitat .lSlomng Biological pressures

e Fish landed for human - :

e e ConsUMption Fish Trophie-

This approach will also be used and shown in the afternoon (the Shiny-App)

. AR . . - SABRES
If needed or wished for, it is possible to zoom in on one element.
Causal Loop concerning Marine tourism

Actvidades recroativas
’

Marine Tourism Friend Blod: nica
and Foo

We will discuss this approach and the results in small groups:
- What do you think about these results?
- Are there other elements to be added
- You can insert your answer also in the Mentimeter that will follow after the discussion
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= MARINE

2" round of Stakeholder consultations """

Are to your viewpoint in the Causal Loop Diagram the essential elements included

Yes
@ Partly

H No

Other tools
In the MARBEFES Tool-Box

Additional tool 1
Hydrodynamic and Biogeochemical modelling tools

John Aldridge, Rob McEwan, Cefas, UK
Burak Kaynaroglu, Klaipeda University, Lithuania
Natalia Stamataki, loannis Tsakalakis, HCMR, Greece

MARBEFES Project has received funding from the European Union’s Horizon Europe research and innovation programme
under grant agreement no 101060937 and UKRI under Grant Agreements 10040216, 10048815 and 10041354
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What are these Hydrodynamic and Biogeochemical (HBGC) modelling tools?

Typically calculated by these models:

- Physical: Water movement, Temperature, Salt
- Chemical: Nutrients, Carbon
- Biological : Phyto- and Zoo-plankton mom—

— Hodel, South compartment
=~ Model, Middle compartment
e Model, North compartment
o @ AFBI/ SMILE 20042006 (South)

@ @ DAERA long term 2007-2016 (Middle)
® ® qus 20162017 (south)

The outputs are (for both water and seabed ): "
- time varying (e.g. daily averages over a year) iy
- space varying (often of a few kilometres) 9

Mean SST (C°)

Dec

Jan  Ffeo Mar Apr May Jun Ju Aug Sep Ot Nov Dec Jan

Annual change in Phytoplankton concentration

WS Mean Sea Surface Temperature in Mediterranean

L

= MARINE
. ~ SABRES
2" round of Stakeholder consultations

Do you think you can easily use the HBGM tool for your specific purposes

» 6 K
|
]

Number stakeholder's response
o

: ---HI-II-

Sardinia Santander Ostende Irish Sea Poland Lithuania

O Very easy to understand and to use.
[ Not very easy to understand and to use
M Not easy at all, dificult to understand and use.




Marine SABRES Milestone 2.17 — MARBEFES Second Annex to Deliverable 1.2

2" round of Stakeholder consultations -

What spatial scale for the HBGM tool is relevant for your needs

12

1 HHI i nn‘

Crete Sardinia Santander Ostende Irish Sea Poland Lithuania Average

Number stakeholder's response

OVery local (< 1 km) Olocal (1-20km) W Regional (20 - 200km)

= MARINE
. 7 SABRES

2"d round of Stakeholder consultations

What temporal scale for the HBGM tool is relevant for your needs

12

10

Number of Stakeholde's responses
IS

, ol LY L o TR T

Crete Sardinia Santander Ostende Irish sea Poland Lithuania Average

O Short (weeks to months) [ Annual (< 1 year) O Intermediate (1 - 5 years) [ Long term (5 - 100 years)
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- MARINE
SABRES

2" round of Stakeholder consultations

Which key-outputs from the HBGM tool would you like to see

Primary production (magnitude of
marine food chain)

Water nutrient concentrations
Other contaminants (heavy metals,
PAHs, PFAS)

Phytoplankton concentrations

= Carbon accumulation in the seabed

® Nutrient removal and recycling

E. coli contamination

“® MARINE
SABRES

All these elements can be inserted in the Tools of the Toolbox and/or the Shiny-App
On which Joanna will question you in the following subsession

MARBEFES
TOOLBOX

Tools for valuing marine
biodiversity and ecosystem
services

VIEW TOOLS

My name is Marby, how can | help you?

@ Find tools based on topic of interest @ Find decision-support tools
@ Discover tools based on your sector @ Discover methods and approaches
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“®= MARINE
~  SABRES

All these elements can be inserted in the Tools of the Toolbox and/or the Shiny-App
On which Joanna will question you in the following subsession

Joanna Piwowarczyk
Institute of Oceanology PAS
Sopot, Poland

What are the most important challenges for the practical uptake of the toolbox?
Please think about this question from the perspective of your own organization but also consider other entities
that should or would use it

What could be done to enable a wider use of the toolbox?
Please think about the question from the perspective of your own organization but also consider other entities
that should or would use it.

3_\, MARINE
= 7 SABRES

Thank you for your attention

Questions to us?

Herman Hummel, Shadi Sanatgar, Hanie Matajinimvar
HuFoSS, Roosendaal, the Netherlands

Marine SABRES is funded by the European
Union'’s Horizon Europe programme under
grant agreement No.101058956

MARBEFES has received funding from the European
l.z’.l 6 HuFoSS Union’s Horizon Europe research and innovation
- Fora sustanablefuture programme under Grant Agreement no 101060937
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Appendix 3i. Decision Support Systems (DSS)

Appendix 3i.1. Introduction to the decision making and DSTs

- Ryery
Towards the DSS for biodiversity
management

Decision making
Revisiting old stuff What are DSTs
How do DSTs support decision-making processes

Results from stakeholder consultations (Evelina)

General outline and technical specifications for DSS

@

iad

(£}

% Links & demonstrations
3 Some still pictures

=

You pick my brains (discussions), then I will pick yours (mentimeter) i =
&
; ici : ? i MARINE
What is a decision making process ? ﬁ S A BRES
A method thatfguides an individual or group through a series of tasks from
plroblem identification and analysis to design of alternatives and selection of an e
alternative. L

- Minzberg et al.(1976) >

A decision-making process refers to the series of steps or stages that
individuals or groups go through to identify, analyze, evaluate, and choose
among alternative courses of action to address a particular problem or achieve
a specific goal. The decision-making process can vary depending on factors
such as the complexity of the decision, the availability of information, the
preferences of decision-makers, and the context in which the decision is being

made.
- ChatGPT (2024)

A decision-making process is a systematic series of steps individuals or groqu
follow to identify, analyze, and choose between alternatives to solve a problem
or achieve a goal. It involves gathering information, evaluating options, and
selecting the best course of action based on logic, values, and desired
outcomes.

- DeepSeek (2025)
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7 STEPS TO EFFECTIVE

DECISION MAKING

Decision making is the process of making choices ®
by identifying a decision, gathering information,
and assessing alternative resolutions.

REVIEW YOUR
Using a step-by-step decision-making process can @ DECISION

help you make more deliberate, thoughtful

decisions by organizing relevant information and @ TAKE ACTION

defining altematives. This approach increases the
chances that you will choose the most satisfying

alternative possible.
) CHOOSE
AMONG
S WElGHTHE  ALTERNATIVES
EVIDENCE
Gy IoeNTIRY

ALTERNATIVES
® GATHER
INFORMATION

IDENTIFY
THE DECISION
https://www.umassd.edu/fycm/decision-making/process/
Conservation decisions are challenging, - =2 MARINE
especially if resources and capacities are limited RAERES
Common questions in conservation decision making A model for decision-maki
T

* What actions should be implemented to

protect endangered species

and ecosystems within a region? — s

No-brainers

* How can a protected area network be g (2000)

designed to effectively conserve whole T

ecosystems under a changing climate? e Clear thinking

. . (750)

* What actions will protect species and

ecosystems while also considering the Gty the B il -

cultural and livelihood needs of people? e gt ol o

. e s (250) escribe nsequences

* How should an action be chosen when ... B s

uncertainty impedes knowledge of the cbjectives (20} Address uncertainty

. Address risk tolerance (20)

bESt aCtIOI‘l? (5) Address Iin(k;)d decisions
* When should researching a problem stop Ol i

and implementation of a solution start?

Hemming et al., 2022
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. i s MARINE
What is a decision support system(DSS) ? SABRES

A computer-based system composed of a language system, knowledge system, and maRBEFES
problem-processing system whose collective purpose is the support od decision t‘!
making activities

- Holsapple (2003)

A Decision Support System (DSS) is a computer-based tool that helps individuals or
organizations make informed decisions by analyzing large amounts of data,
identifying patterns, and providing recommendations. DSSs are widely used in
business, healthcare, finance, and other industries to improve decision-making
efficiency and accuracy.

- ChatGPT (2024)

A Decision Support System (DSS) is a computer-based tool or software application
designed to assist individuals or organizations in making informed decisions by
analyzing data, modeling outcomes, and providing actionable insights. Unlike fully
automated systems, a DSS enhances human judgment by offering data-driven
recommendations rather than replacing decision-makers.

- DeepSeek (2025)

How decision support tools fit into a decision- & MH*
making process ? w59

Decision Analysis
(also known as Structured Decision-Making)
Steps and common decision-support tools

Decision Problem

Each of steps (5or 7)ina
decision-making process
makes use of different
methods and decision
support tools. Some are quite
common — e.g.
brainstorming

Delphi technique Status assessments
A is Threat nt:

Brainstorming Stakeholder mapping
Conceptual models Spatial data

Problem framing questions

Communication strategy
Sensitivity analysis
Robustness analysis

Brainstorming,
Delphi technique

Means-ends diagrams
Objectives hierarchies

Strategy tables
Spatisl dats

Spatial conservation prioritization

i
Value of information

Risk

Risk analysis

Ainked decisions

Decision trees

Stochastic dynamic programming

Partially Observable Markov Decision Processes

Consequence tables
Conceptual models

Evidence synthesis

Management strategy evaluation
Quantitative models

Spatial data

Structured expert elicitation

adapted from Garrard et al. (2017)
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Results of stakeholder consultations

Full report in: Olsen, M.C,, Grinieng, E., Laksa, U., Morkané, R., Razinkovas-Baziukas, A. 2025. Marine SABRES
Decision Support System Design Specification. Marine SABRES Deliverable 6.1

Yes

Do you use

DST?
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10 o DST use
] 9
8 — 8
6 -
Examples of ]
S 4
decision 4
support tools ,
most likely to ] ﬁ
be used 0 - : ' .
Scenario Regional Exchange MSP Green
Visualisation Information Challenge Model
Tool System North Sea
12 1 Purposes of using DST
0.
9 29
8 -
7
6
“7 3
Purpose of | ﬂ
5 1
using 5 | B B B B
decision e ¢ f & B 3 B
support A N T A
tools i g
.% :
8 S
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Word cloud

of desirable
decision
support tool
features

Sector to

assess
Impacts

30

20

10 —

comparison options biodiversity data

1 data 0"‘.”77“ ition
economic analysis
documents ayer ocean CurreﬂtS PR
map Maps €4
simulations hotspots versatile
s g 8 )

5 spawning groundsi

stimat

d

graphs ease of use eg layers

transport pathways

teractive easy to understar

Sector to assess impacts
28

25

Fishing

Ecosystem

Traffic

Waste

Water management
Energy

Governance (incl. monitoring)

)
o
£
=
©
@©
©
c
S
©
o
S
o
o5
£
@
-t
3
°
hd

Aquacullture impacts
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801 GIS included in the DSS

62
60 -

Do you need
a GIS data ,
supportive 2z

component ' ] —_ 1

40

i n DST Yes Somewhat Don't know No

40 4 & Geographical information

What king of
spatial
information
should be
included?

Other

Traffic
MPAs

Fishing activities
All available data

§
i 4
2
8
LY
I
2
5]
E
o

Waste and pollution

Tourism and recreational activities
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What will be characteristics of
upcoming DST?

Full report in: Olsen, M.C., Griniené, E., Laksa, U., Morkdne, R,
Razinkovas-Baziukas, A. 2025. Marine SABRES Decision Support System
Design Specification. Marine SABRES Deliverable 6.1

. =2 MARINE
DSS outline SABRFS

(maxed version) 2 ﬂ

Initial guidance
assessing specific
user needs

Sandbox SES constructor with guidance
and SES analysis tool (with interventions)

GIS spatial data interrogation tool
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Standard
Operating
Procedures

End user models
What-ifs
scenarios

Interventions
and governance
measures

End-users chosen
Area & System in
Focus

Tourism &

Guidelines to Posidonia

develop
horrendograms &
organograms
Macaronesia:
Tourism and the
ecological

End-user develop corridor

Simple SES
models

Tha Avectbic: Pala~is

Simple SES Constructor
Priority
Clear methods and approaches for handling qualitative data  High

sources are necessary to avoid oversimplification and to
increase trust and transparency in CLDs/models.

Descrpton
Standa d approach to handling
qualitative data sources

Standardised approach to assess Historical data and assessing relationship between
relationships indicators, must follow a justifiable & standardised approach.

Easy navigation of models Users must be able to easily navigate and analyse loops and
types of interactions (e.g. balancing and reinforcing loops).
Adjusting elements on the model The users must be able to change and adjust CLDs/models
and horrendograms and organograms on the system,
without having to go back to the offline workbooks.

R G IO BTN EVG LR There must be measures taken to prevent the misuse and High
LEEELLFEET manipulation of data and results by e.g. match data, audit
logging, etc.

Data gaps In most regions, data availability and high-quality data of High
indicators are limited — understanding these limitations must
be communicated to and understood by users.

Deep find search control The DST must allow users to conduct a deep find search of
Simple SES (e.g. the travers begins with the first node or
element of a graph and repeats until reaching a targeted
node or element).

Drop-down menu
of what-if
scenarios

Comparison
feature / cost-
benefit analysis

Acceptance Criteria

Users understand what methods to apply when dealing
with qualitative data sources.

Users assess relationships between elements following a
standardised approach.

Users can select certain loops, type of relationships, or
other information to stand-out on the model.

Users can change strength, and co nfi

level of elements on the system.

Users can make changes and updates to horrendograms
and organograms.

Measures are incorporated into system to prevent misuse
of manipulation of data, and thereby, results.

Users understand data limitations in the tools.

Users can conduct a deep find search of nodes and
elements in the CLD models.
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Simple SES analysis

End users models and
analytical functions

Loops and leverage points

Models and interventions &
measures

Models and what-ifs

Comparing interventions and
measures

All analytical functions of the Simple SES must be High
responsive to users imported Simple SES models.

The system must be able to support users in the High
conducting loop analysis by identifying and listing
loops and potential leverage points of user models.

The system must provide a selection of interventions High
and measures to simulate the interactions of

elements in the Simple SES under different

conditions.

The system must allow users to conduct what-if High
analysis on their models and provide users with
common what-ifs scenarios to select from.

Users should be able to compare interventions and
measures, as well as what-ifs scenarios.

Medium

Links to the DST prototypes

SES DSS prototype

The DSS analytical functions are responsive to end
user models, developed in the Simple SES
Constructor.

Users get a list of loops and potential leverage
points from the system.

Users successfully identify leverage points in their
SES.

Drop-down menu of all interventions and measures
to select from.

Clear simulation of how each intervention and
measure impacts the SES.

Drop down menu of what-ifs scenarios.

Clear simulation of how different what-ifs scenarios
impact the SES.

Option to compare different interventions with
clear visualisation of the different outcomes.

A summary of key changes in the system based on
selected what-if scenarios or cost-benefit analyses.

MARBEFES GISTool  MarineSABRES GIS prototype
|
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SIMIEEPICTURES

Can’t rely on real time tool presentation because of
the Murphy’s Law

Node Ty
b @ e

|
Weight: 4.51
Strength: -3.48
Confidence: 1

Marine Processe

Societal Goods and St
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7 10 11 13 14 15

Community Structure

Network Visualization Centrality Metrics Community Detection Node Roles Leverage Points Bottlenecks Loop Analysis

Key Drivers and Outcomes Analysis

Node Roles Table Network Role Visualization

Show 5 v entries Search:
e Network Roles Visualization

Node In_Degree Out_Degree PageRank Authority Hub driver_score ® @

0.058 0.593 0.593 -1.230 ()

@
0.074 0.647 0.647 0.558 .. ®
&

0.065 0.597 0.597 0.205
@
0.046 0.286 0.286 -4.022 & o) ®

0.046 0375 0375 -2.221

@

Showing 1to 5 of 15 entries Previous n 2

Red: Key Drvers, Green: Key Outcemes, Blue: Intermediate
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jation Centrality Metrics Community Detection Nos Leverage Points Bottlenecks Loop Analysis
Leverage Points Visualization

bverage points to show:
Network Leverage Points Visualization

Search:

Betweenness  Eigenvector  PageRank  composite_score
10.000 1.000 0.116 7.908
6.000 0.9m 0.099 5.029
12.000 0.454 0.073 2093

17.000 0.346 0.059 1.224

6.000 0.597 0.065 -0.276

Previous . Next

Orange: Leverage Points, Gray: Other Hodes

Network Visualization Centrality Metrics Community Detectio Node Roles Leverage Points Bottlenecks Loop Analysis

Network Bottlenecks

Bridges (Critical Edges):
No bridges found

Articulation Points (Critical Nodes):
No articulation points found

Network Bottlenecks

®®@®
@ o
a® a
oo
o
®

Red: Critical nodes/edges, Orange: High betweenness edges

Average Path Length Network Density Network Diameter

6.94 0.41 14.99256
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Network Graph

Layout Algorithm Network

barnesHut Select by id

Node Types

@ Edit

General Options
Node Spacing

100

Avoid Node Overlap

Marine Processes

Found Loops

Pressures
Loop Length
10—, =11
Ecosystem Services
11-4-2-3-10-7
3-10-7-11-4-2

2-3-10-7-11-4 Societal Goods and Services

3=2=4=11=7=10

Activifies

Show 10 v entries Search: Highlight Loops of Length:

3

Loop_Length

Loops of Length 3

540

1200

Showing 1to 4 of 4 entries Previous n Next

Nodes in Loops

Show 10 v entries Search:

Node Times_in_Loops
880
e Orange: Modes inloops, Red: Edges i loops
1262
1006
280

0
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Appendix 3i.2. GIS to Shiny-app

Z= MARINE
2" round of Stakeholder consultations P
(by HuFoSS)

Would you benefit if Geographic Information (GIS) is added to the final tool?

R RN
N 0 0 =

Number of voters
o

3
0 = - — .- ==

Azores Madeira Canary Island Pisa

HYes ®Somewhat M Don'tknow HNo

The majority of participants indicated that GIS would be beneficial

= MARINE
=~ © SABRES

2" round of Stakeholder consultations
(by HuFoSS)
What would be the optimal spatial scale for Geographic Information (GIS)

Azores Madeira Canary Island Pisa

20

16

-
N

Number of voters
]

»

0

m5km m1lkm m100m

On the Islands larger scales of 1 to 5 km are preferred,
and on the Mainland a finer scale of 100 m
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Appendix 3j. Valuation of Coastal Systems

Appendix 3j.1. Valuation systems - introduction

MARBEFES &
™y

2> MARINE
. 7 RO BRES

Second Overarching Stakeholders Workshop
01-02 April 2025, Zandvoort, the Netherlands

Feedback by Stakeholders in the Second-Round consultations
on the first-round results concerning Valuation

Herman Hummel, Bram Sturm, Rob Segeren, Shadi Sanatgar, Hanie Matajinimvar
HuFoSS, Roosendaal, the Netherlands

MARBEFES has received funding from the European
Union’s Horizon Europe research and innovation
programme under Grant Agreement no 101060937

fé‘.gﬁ Hufe>>

==

Marine SABRES is funded by the European
Union’s Horizon Europe programme under
grant agreement No.101058956

Session 12a. Zandvoort workshop

The main principle of the linkages between the Valuation tools
and their relation to policy

Policy
question/ fFso___

issue -

Value of marine
biodiversity in
economic terms

Value of marine
biodiversity in
socio-cultural terms

W ) s -, L=
] 7/
I i
L ’
4V y3
Policy/Management
response

= Thick lines denote the MARBEFES holistic method
==p Dotted lines denote alternative methods
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Ecological Value Assessment (EVA)

Value of marine
biodiversity in
accounting terms

Value of marine
biodiversity in
economic terms

Value of marine
biodiversity in
socio-cultural terms

Data on biota

[ Data on habitat ]
[EU (MSFD & WFD), own data

(EUNIS)

divide area in x km? grid boxes
b
[ Several questions on status per grid box ]
e.g. importance as nursery habitat: 0 = none, 1 = very low, ... 5 = very high

.

Final Ecological Value (EV)
[. (sum or average) ]

[r—— =

Economic Value Assessment

Ecological Valuation — Measuring environmental health,

biodiversity, and ecosystem functions

Economic Valuation — Assessing financial benefits, costs, and market-based impacts

| Extent /Size >  Condition | }

€€ : for human

Value of marine Value of marine Value of marine
biodiversity in biodiversity in = biodiversity in =
ecological terms economic terms socio-cultural terms
[
]
= Amount of goods in system: Users
= e fish stocks, medicines, genetic = == (economic sectors,

Physical Natural Capital
Accounting

{.,

.

Ecosytem Service functions
food supply, carbon storage

AN I
= P 22 Y B e

Potential marketable value

Monetary Natural Capital Accountin

management
contributions

-

Demands for use |

/Ecosytem Services‘ N
b le (fishing,
~> and benefits /‘—‘ yp::::;ff) e
" Gross | h (
= economic } foce-- g }
value | @j
== )14 e [V = E

x €€

Economic
unit value

Other man-made
capital inputs

| Market |

Net Economic
value of
Ecosystem Services |
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Socio-cultural Value Assessment

Value of marine Value of marine ‘ Value of marine Value of marine
biodiversity in biodiversity in — biodiversity in N biodiversity in il
ecological terms accounting terms ‘ economic terms socio-cultural terms
|
|
| Data on social-cultural elements | Socio-Cultural Valuation — Understanding community values,
; et traditions, and social benefits

Focuses often on non-monetary values, that are difficult to quantify,
and therefore often are qualitatively assessed, such as :

o Cultural identity (e.g. spiritual connections to marine spaces)

o Recreation and well-being (e.g. enjoyment of beaches)

divide area in x km? grid boxes
b

[ Several questions/descriptions on status per grid box ]

Cultural - historical monuments : 0: none, 1: few, not well preserved, .....
4: key areas with many monuments
Areas described in popular narratives : 0: none, 1: few, known by locals only, ....
4: key areas described in literature and tour guides
. 4
Final Socio-Cultural Value
(sum or average)

" MARINE
SABRES

2" round of Stakeholder consultations

Were you familiar with the various valuation concepts ?

|

I ESR IRl | i | B

Crete Sardinia Santander Ostende Irish Sea Poland Lithuania Average

Number of Responses
L

~

i

: |
| |

|

[Yes, Ecologic Valuation [ Yes, Natural Capital Accounting [ Yes, Economic Valuation [ Yes, Socio-Cultural valuation B Notoall
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= MARINE
~ SABRES

2" round of Stakeholder consultations

How useful would each kind of valuation be for your sector ?

Usefulness of a type of Valuation {O-5)

Usefulness

o i || | |
Crete Sardinia Santander Ostende Irish sea Poland Lithuania Average

M@ Ecological @ Capital Accounting [ Economic Socio-cultural

2" round of Stakeholder consultations

What is the most preferred valuation concept for your sector ?

Number of responses

al RN | |

Crete Sardinia Santander Ostend Irish Sea Poland Lithuania Average
[ Ecologic Valuation 1 Natural Capital A { CE ical Valuati [l Soclo-Cultural Valuation




Marine SABRES Milestone 2.17 — MARBEFES Second Annex to Deliverable 1.2

2> MARINE MARBEFES :l

~ SABRES

Marine SABRES is funded by the European MARBEFES has received funding from the European
Union'’s Horizon Europe programme under P 6 HuFoSS Union’s Horizon Europe research and innovation
grant agreement No.101058956 L) Fora sustanablefuture programme under Grant Agreement no 101060937
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Appendix 3j.2. Socio-Cultural valuation

Session 12b. Zandvoort workshop

Social and Cultural
Ecosystem Benefits

WP4 Task 4.2c¢ non-financial
valuation of ecosystems

Ashley Cahillane, John Brannigan, Tasman Crowe -
-University College Dublin

Johanna Forster --- University of East Anglia

x * MARBEFES project has received funding from the European Union’s Horizon Europe research and innovation gA‘RBEFES
* * programme under grant agreement no. 101060937. y

&

Cultural ecosystem services and benefits

“the contributions ecosystems make to Produced through nonlinear,
human well-being in terms of the relational, place-based
identities they he Ip frame, the interactions between humans and
experiences they help enable and the
capabilities they help equip”

environments.

--Fish, Church, and Winter. "Conceptualising cultural
ecosystem services..." (2016)

MARBEFES project has received funding from the European Union’s Horizon Europe research and innovation

g‘{RBEFES
programme under grant agreement no. 101060937. y
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Approach

» Social perceptions
* Place-based

* Engaging locals, but also visitors,
tourists, conservationists, cultural
heritage officers, fishers, & more

* Builds on The Cultural Value of
Coastlines project (2016-18)

MARBEFES project has received funding from the European Union’s Horizon Europe research and innovation
programme under grant agreement no. 101060937. #A‘RBEFES

&

Socio-cultural valuation tools

* Online questionnaire (for general public)  Ask about specific coastal
;o : places:
* Participatory mapping

« In situ observations --cultural ecosystem services
and benefits

* Interviews
 Focus groups --environmental health
* Arts-based workshops --environmental changes

* Cultural representations analysis —environmental management

7% * MARBEFES project has received funding from the European Union’s Horizon Europe research and
* * innovation programme under grant agreement no. 101060937. #QRBEFES
* * \/
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Public questionnaire in Gulf of Oristano, Sardinia

» Gulf of Oristano—home to
archeological sites

* WP1 interviews: key factors are (i)
sense of place, (ii) awe, (iii) mental &
physical health, (iv) relaxation

* July-Dec 2024
» 200 responses

MARBEFES project has received funding from the European Union’s Horizon Europe research and

’ ’ MARBEFES
innovation programme under grant agreement no. 101060937. | &)
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Gulf of Oristano For what activities do you visit?

questionnaire swimming |
Visiting archaeological sites _
Enjoying the views |G

« Strong gender balance ki

water sports [l
* Age range mainly 26- cycling [l
65 Running I
- Residence: maimy Visitingaplflce.ors.erv.ice _
locals (56%) Wildlife viewing [
. o . Walking the dog
* Mainly visit daily, Phatography
weekly, or monthly Walking
Fishing
wor [
Cultural ecosystem services Relaxing
/ Other .
0 20 40 60 80 100 120 140
Number of replies
Gulf of What do you associate with these places?
OrIStano Contact with nature
questionnaire Leisure time

Awe
Cultural Heritage
Familiarity

Education

Cultural ecosystem Physical exereise
benefits ‘ Scenic value

Mental wellbeing
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Do you think that the health of the sea,
coasts, and lagoons is important for how
you use them?

Irrelevant
3%

Somewhat important
14%

« Linking cultural ecosystem
services and benefits to
environmental health.

Very Important
79% MARBEFES
| &)

&

How healthy are the sea, coasts, and lagoons?

Unhealthy Very healthy
10% 11%

Neither healthy nor unhealthy
23%

» Ecosystems perceived
as fairly healthy

Fairly healthy
56%

MARBEFES
| &)

&
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Gulf of Oristano questionnaire

How can these areas be protected in future?

Enforcing rule compliance

Guidance from scientific experts

Respect the environment

More targeted rules

0 5 10 15 20 25
Number of replies
MARBEFES project has received funding from the European Union’s Horizon Europe research and
innovation programme under grant agreement no. 101060937. gA‘RBEFEs
&
-

Impact of socio-cultural
guestionnaire? E

Place-based impact:

« Highlights key cultural ecosystem practices
(services) & benefits

» Highlights links between cultural practices —
wellbeing benefits —environmental heath —
environmental management

+ Highlights socially-desired measures for
environmental management

MARBEFES project has received funding from the European Union’s Horizon Europe research
and innovation programme under grant agreement no. 101060937. g‘{RBEFEs
&
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Socio-cultural
questionnaire

Completed (purple dots):
Irish Sea

Southern Bay of Biscay
Sardinia

Begian Coast

In preparation (orange dots):
Gulf of Gdansk

Norway

Crete

Baltic Sea coast

8+ BBTs

Map: map chart.net

MARBEFES project has received funding fom the European Union’s Horizon Europe research and innovation

RA‘RBEFES
programme under grant agreement no. 101060937.
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Appendix 3k. Marine Protected Areas (MPAs)

MPA implementation challenges

The Sabineville government has decided to create an MPA

Environment Coastalarea

The biodiversity is good quality but is changing negatively due to climate change and
human activities

Society Tourism for marine activities — whale watching, diving, watersports.

Small-scale fisheries and industrial/large vessels. Small-scale fishers are concerned the
large vessels are pushing them out.

The government wants to build a windfarm, but there is local opposition

Task

How will you manage your MPA?

. MARINE

N

= SABRES Justify your decision
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Appendix 3l. Ocean Literacy

Q1. What are the most important environmental
problems that the [BBT name] is now facing?

Problem Pollution i Overfishing Invas_lve
change species
] 34 25 19 15
appearances

63 answers collected in total. The problems listed above appeared in at least one survey from each BBT.

Other prominent issues listed included mismanagement, overexploitation, overtourism, coastal erosion and
eutrophication.

* X
MARBEFES Projecthas recevedfunding fromthe European Unian's * * MJ;RBEFES
4 b innovstio t * * L) %
-‘ reer 0937 and UKRI u s '*~*' \ ik
10040218, 10048815 an %

Q3. Based on your experience and interactions with the
public, what are the most common false opinions or
beliefs about the [BBT name]?

The Heraklion Gulf is not at any risk
from climate change

There are too many seals that steal fish from fishers' nets
Climate change will not

Cormorants eat all the fish [in the Curonian Lagoon] affect the Irish Sea

Irish seas have very little life in them

suitable for consumption

The Gulf of Gdansk is a desert without [any] life

You can't do anything in the coastal areas (e.g. picking
mushrooms) [in the Curonian Lagoon] The [Heraklion] Gulf doesn't have a lot of
biodiversity
[The] government promotes deforestation
[in the Curonian Lagoon] The Porsangerfjord is "dead"

** ok
jecthasreceivedfunding fromthe European Union's - MARBEFES
bl ias Natural spaces are something R T <) {%,
ree 0537 and UKRI u s . . i X >
orie, 10045815 inexhaustible *ak S & B2
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Appendix 4. Results of all Mentimeter surveys during the sessions

Appendix 4a. Feedback on the 2nd round of stakeholders consultations

Private sector/SME
Fisheries
Tourism
NGO/non-profit
Fisheries
Authorities
Authorities
NGO/non-profit
Authorities
Authorities
Authorities
NGO/non-profit
Authorities

Arctic

Arctic

Macaronesian
Atlantic (west-Europe)
Atlantic (west-Europe)
Atlantic (west-Europe)
Baltic

Atlantic (west-Europe)
Macaronesian
Macaronesian
Macaronesian

Baltic

Atlantic (west-Europe)

OO NOOULL A WNR

N el
W N P O

OCoONOOULL A~ WNBR

N N e
W N P O

1 Harnessing invasive species, better policies
2 Temperature, species move, live and die within a temperature
3 Marine Protected Areas
4 Livelihoods
5
6 Atlantic Cultural Heritage
7 -
8 Coastal urban development
9 Water and energy
10 Geopolitical issues,climate change,governance,
11
12
13 Nothing
SH  Q4Arethereanyother topics/elements to be added?
1 Protection, implementation of MPE
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3

4 Youth. Feeling disconnected from nature.
5

6

7

8

9

10 Make easy the dessicon making no CT
11

12

13

1

2

3

1

5

6 Nope

7 No

8

9

10

11 Not really
12 No remarks

[uny
w
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Appendix 4b. BowTie and Causal Loop Diagram

Private sector/SME
Fisheries

Tourism
NGO/non-profit
Fisheries
Academia/research
Authorities
NGO/non-profit
Authorities

10 Authorities

11 Authorities

OO NOOULLA WNR

13 Authorities

1 Arctic

2 Arctic

3 Macaronesian

4 Atlantic (west-Europe)
5 Atlantic (west-Europe)
6 Atlantic (west-Europe)
7 Baltic

8 Atlantic (west-Europe)
9 Macaronesian

10 Macaronesian

11 Macaronesian

12

13 Atlantic (west-Europe)

1 All the above

2 All the above

3 All the above

4 All the above

5 Ecological

6 Economic aspects
7 All the above

8 Economic aspects
9 Ecological

10 All the above

11 All the above

12 All the above

13 All the above

3 Yes and would love to try it &
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4 Yes, can see the potential for sure

5 Yes

6

7 Yes

8 It is indeed appropriate for certain managements challenges

9 Yes

10 Yes .but it may be digitalized including Al

11 Yes, but might be too complicated to use on a daily basis

12 Yes

13 It could help...

1 Yes

2 Yes, but it is large. And every factor is a potential error

3 Yes

4 Yes, | like the fact that it's a closed loop so can keep circling the issue

5 Yes

6 Yes, | guess so

7 Yes

8 Itis

9 Yes

10 Yes but put in place sensor for the part A and
compiterizind the algorithm

11 Yes

12 Yes

13 It Can Help

‘

12 No

[uny
‘ w

1 No, but relevance is key
2 No
3 If its to complicated to use
Would need more time/knowledge to be able to see if there are case studies
4 where it would be inappropriate to use. Seems comprehensive, but very
open to human error (missing items/misinterpreting)
5 No

6 No
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7 No

8 It can be complex and unnecessarily for certain very simple challenges
9 Sometimes bow ties might get too complex and endless relations

10 Time

11 Might be too complex

12 No

13 Not to the type of work (daily basis)

1 No, but it gets complicated very fast

2 No

3 Nop

4 Same response on needing more time to assess. Interested to see how the
loop could "expand" with more info.

5 No

6 No

7 No

8 No

9 Same (endless interactions)

10 No,but is complex anyway

11 Might need a very complete set of inputs from stakeholders, making it

complex to use for simple issues.

e
‘

No

oo NOOULLPD WN B

I N
‘ BRES

1

2

3 Is there any Al being used here to help on the system?
4 Thank you for presentation :)

5

6 no

7 -

8 No

9 No

=
o



Marine SABRES Milestone 2.17 — MARBEFES Second Annex to Deliverable 1.2

11 No
12
13
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Appendix 4c. Scenarios of Societal and Environmental change under SSP1, SSP3, SSP5

1 Industry / SME

2 Industry / SME

3 Industry / SME

4 NGO

5 Industry / SME

6 Academia / Research

7 Authorities (governance / policy)
8 NGO

9 Authorities (governance / policy)
10 Authorities (governance / policy)
11 Authorities (governance / policy)
12 Authorities (governance / policy)

O oo NOOULL A WNBR
<
[0}
(%]

Both a interactive tool or a mindmap

2

With guidelines showing the best way to reach the choosed scenario
Something on the follow-up. What to DO with the information obtained
from the best/worst-case scenarios.

Both a interactive tool and mindmap is useful

3

Written guidelines

Both interactive tool and mind map are good

1,2

10 2

11 Interactive tool would be usefull, but | wouldn't call it a need

Q3. Based on your experiences/preferences, what kind of scenarios-tool
would you need? :

oo ~NOOUL B~ WN R

Scenarios must be updated underway, not a sett course
No
In the end it will all end up in politicians decisions

u b WwN R

No



Marine SABRES Milestone 2.17 — MARBEFES Second Annex to Deliverable 1.2

6 no

7 No

8 Nope

9 No

10 This will be a factor to consider . Ej take as indicator the insurance prices
11 No

12 Q4. Any comments, uncertainties?:
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Appendix 4d. Management and policy measures in the Marine Corridor

1 Private sector/SME

2 Fisheries

3 Tourism

4 NGO/Non-profit

5 Fisheries

6 Academia/Research

7 Authorities (governance/policy)
8 NGO/Non-profit

9

10 Authorities (governance/policy)
11 Authorities (governance/policy)
12 Authorities (governance/policy)
13 NGO/Non-profit

14 Authorities (governance/policy)

Arctic

Arctic

Macaronesia

Atlantic (West-Europe)
Atlantic (West-Europe)
Atlantic (West-Europe)
Baltic

Atlantic (West-Europe)

O oo NOULL A WNBR

[any
o

Macaronesia
Macaronesia
Macaronesia

Baltic

Atlantic (West-Europe)

S N
2 WN PR

‘

[ S = S
A WN P O
N UTWBRADDWWDRDNOUUULW

=

Yes
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2 Yes
3 Yes
4 Yes
5 Yes
6 Yes
7 Yes
8 Yes
9

10 Yes
11 Yes
12 Yes
13 Yes
14 Yes

Yes_please Coexistence Restricting

Environent

Ocean_Conservation Protected_Corridor Shared_management
Just_Transition Climate_Justice Economy

Biodiversity Protecting_the_ecosystem

No_fishing

Protection_of_biodiversit Pollution Invasive_species
Thriving_biodiversity

Ecosystemic_resilience Coexistence ES_provision_maintenance
10 conflict_of interest

11 Opportunity Balance Proteccion

12 Impossible Protection Conservation

13 Curonian

14 biodiversity conservation legal_issues

O oo NOOULL A WNR

oo NOOULLD, WN B

PR R R RNRRNRON

u b WN PR
A Wb EP b
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6 5
7 4
8 4
9 3
10 3
11

12 4
13 2

=
‘ h

1 3
2 4
3 3
4 4
5 3
6 4
7 3
8 5
9 5
10 4
11

12 3
13 1
14 1

1 5
2 2
3 5
4 5
5 5
6 3
7 5
8 2
9 4
10 2
11

12 5
13 3
14

1

2

3 6
4 6
5

6

7 6
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8 6
9 6
10
11
12 6

=
‘

1 1
2 3
3 2
4 1
5 2
6 2
7 1
8 3
9 2
10 5
11

12 2
13 5
14 2

1 1
2 3
3 2
4 1
5 2
6 2
7 1
8 3
9 2
10 5
11

12 2
13 5
14 2

‘
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[any
‘ -b

O oo NOULL A WNPR

AP,y O PNMDNNNONPO

=
‘ h

1 4
2

3 5
4 4
5 5
6 4
7 3
8 5
9 5
10 5
11

12 5
13 4
14 3

1 2
2

3 1
4 2
5 2
6 3
7 3
8 3
9 2
10 3
11

12 4
13 3
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1 4
2

3 3
4 3
5 4
6 3
7 5
8 4
9 5
10 4
11

12 5
13 4
14 3

1 4
2

3 5
4 5
5 5
6 5
7 3
8 5
9 5
10 4
11

12 5
13 4
14 4

Long time plan, open for adoption and adjustment in the future. Depending

! on findings and social adjustments

2 A specific study on the exact area indicating benifits

3 A viable plan

4 Compared results with other already implemented MPAs

5 Advantages on implementing one for all tye sectors with Ecological base

6 How livelihoods would be supported for those who utilize the area

7 Mapping of the seafloor and pictures of the sea bottom to justify why it
should be an MPA

8 The effects of an MPA

9 Long time plan

10 A good participatory process which assures local community engagement

11 Valuation of benefits from conservation

12 Planning and relocation of the rest of activities developed previously in those

areas
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1 Regulations are for ever, regulations are for ever

2 No opinion

3 Chapions - Ecological Defenders and Scientists Spoilers - Extract activities
Champions: the local community. Local government.

4 Spoilers: large-scale fishing industry, transport industry, sea mining, and

offshore energy.

5 Champions Ecological enthusiastic people

6

7

8 Champions: local small organisations. Spoilers: local governments
9 Implementation, enforcement

10 climate change deniers

11 Ecologist ,and

12 Champion — researchers Spoilers -(sometimes) reality

13

14

‘

10

11

12 Participatory process, which includes the views and the trade-offs for all
interessted parties

13

14

1 Local authorities make the decision, not national

2 Support from those affected

3 Perceptable advantages

4 Ocean Conservation Literacy

5 Agreement between user parts

6 Local buy-in & appropriate monitoring/governance
7 Regional benefits

8 Agreement between the different parties involved (stakeholders)
9

10 Local benefits

11 Implementation, enforcement

12 monitoring and inspections of applicable regulations
13 Social consensus. Good cience

14

15 International cooperation

16 Beneficts for biodiversity
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1

2

3 Beers are getting warm
4

5 No

6 nope

7

8 No

9

10 No
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Appendix 4e. Toolbox Design

1 Private sector/SME
2 Fisheries

3 Tourism

4 Fisheries

5 Academia/research
6 Authorities

7 NGO/non-profit

8 Authorities

9 Authorities

10 Authorities

11 NGO/non-profit

12 Authorities

Arctic

Arctic

Macaronesian
Atlantic (west-Europe)
Atlantic (west-Europe)
Baltic

Atlantic (west-Europe)
Macaronesian
Macaronesian

10 Macaronesian

11 Baltic

12 Atlantic (west-Europe)

O oo NOOULL A WNBR

1 We need this ;)

2 Good, easy to use,

3 Good and practical

4 | thought it was useful and it is a good idea to have the “Marby” linked to
ChatGBT

5 Handy

6 Clear

7 Great first impression

8 Good, clear and simple

9 Frendly

10 Pretty and practical

11 Seems ok

12 Good

It depends — | might use both the filters and the chatbot depending on the

1 situation

) Browse all tools first and use filters to narrow down relevant options before |
ask the chatbot

3 It depends — | might use both the filters and the chatbot depending on the
situation

4 Ask the chatbot to guide me to a suitable tool right away
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10
11

12

It depends — | might use both the filters and the chatbot depending on the
situation

It depends — | might use both the filters and the chatbot depending on the
situation

It depends — | might use both the filters and the chatbot depending on the
situation

It depends — | might use both the filters and the chatbot depending on the
situation

Ask the chatbot to guide me to a suitable tool right away

Ask the chatbot to guide me to a suitable tool right away

It depends — | might use both the filters and the chatbot depending on the
situation

It depends — | might use both the filters and the chatbot depending on the
situation
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1 A mix of both — I like having the option to follow guidance or ask freely
2 Open — I'd rather type my question freely and have a conversation

3 A mix of both — I like having the option to follow guidance or ask freely
4 A mix of both — I like having the option to follow guidance or ask freely
5 A mix of both — I like having the option to follow guidance or ask freely
6 A mix of both — I like having the option to follow guidance or ask freely
7 Open — I'd rather type my question freely and have a conversation

8 A mix of both — I like having the option to follow guidance or ask freely
9 A mix of both — I like having the option to follow guidance or ask freely
10 A mix of both — I like having the option to follow guidance or ask freely
11 Guided — | prefer answering a series of clear, step-by-step questions
12 A mix of both — I like having the option to follow guidance or ask freely

1

2 No

3 Looks clear

4 Can we chose the color of the seastar?

5 Guidance on how data should be that goes into the app

6 don't know for the moment

7 Nope

8 Maybe a map would be useful?

9 No

10 More colored.

11 Not at first sight, but | would have to test it on my own to answer this
properly

12 No

1

2 No opinion.

3 Looks clear but | would lovw to try it to discover more

4 Need more info on the toolbox to be able to answer this question

5 don't know for the moment. Should be able to use and test it

6 Need to try it before say more
A few filtered options to access the filters, although the use of the chatbot

7 would make it useless. But could be interesting for people not used to
chatbots and that kind of interactivity

3 Save projects, connect them to our websites, and allow external users to
interact with the tool within our project.

9 It is intermodal with different interfaces?

10 Need to test it on a practical situation to properly answer

11 I'd like to try

12 | must try

Others may use it

Yes, | will use it

Others may use it

My organization will use it

B WN -
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5 My organization will use it
6 My organization will use it
7 Others may use it
8 My organization will use it
9 Others may use it

10
11 Yes, | will use it
12 My organization will use it

University’s and scientists

Technicians mainly, but also relevant stakeholders, like environmental
organizations, students or seafood gatherer orgs, as some examples

O 00 N oOoOuhsh WN B

S
‘ SRS

1

2 No
3

4

5 No
6

7 No
8 No
9 No
10

11 No
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Appendix 4f. Decision Support System - Shiny App_

OO NOOULLA WNR

Private sector/SME
Fisheries

Tourism

Fisheries
Academia/research
Authorities
NGO/non-profit
Authorities
Authorities
Authorities
NGO/non-profit
Authorities

O oo NOOULL A WNBR

Arctic

Arctic

Macaronesian
Atlantic (west-Europe)
Atlantic (west-Europe)
Baltic

Atlantic (west-Europe)
Macaronesian
Macaronesian
Macaronesian

Baltic

Atlantic (west-Europe)

O oo N O U b WNBR

U, WN -

Creating a layout specifically for needs

Helpful as a map of spatial mapping of activity

More used areas and importance

To define MPAs

To define the impacts and importance of each activity
How to justify to stakeholders why MPAs are important. Enlighten
stakeholders

Monitoring shipwrecks

MPA planning,educational perspective,monitoring
Many... Zonation, protection levels...

Relations between climate change variables

Trade offs

Interaction with industrial activities ,

Both

Both might be needed.

Both. So you can pit something there maybe its not there
Both

both

Both
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Pre-defined seem to be quite direct, but some locally important might be

7 .
missing
8 Both
9 Yes, will be more useful but open to ad local thing
10
11 Both
12 Both possibilities

1

2 No opinion. Too many give an unclear picture

3 You should be able to add or remove loops like the price list on booking

4 20

5 5

6 10

7 Around 10

8 As many as you need, but beeing able to chose what i want to see

9 5to 10

10 | wanna see it all, and to then be able to isolate some of them (by
importance, for example)

11 The more the better

12 10

1 2

2 1

3 3

4 2

5 3

6 3

7 2

8 3

9 2

10 2

11 1

[EnN
‘ N

O oo NOOULLDE WN B
N W NN WNNBRE
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OO NOOULL A WNR

[EEN
o
W R R R RRRRRWW

[N
[N

12
SH  Q9.What other metrics you would like to be presented by the SES tool?:
Not sure
No
Not sure
Don’t remember what metrics SES presented
No idea for the moment
For this moment,looks like no,but you never know
Not now.
Not sure
No
| don't identify any at the moment

O oo NOOULL A WNPR

[any
o
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OOy, WNPR
<
[0}
»
o)
c
[ d

12 Yes, But

1

2 No opinion.

3 KISS - KEEP IT SUPER SIMPLE

4 Need to test the ones you have first

5 have none for the moment

6 Sorry,no recommendations

7 None

8 Not yet

9 Simplifiying

10 | don't have any

11 The future will show

12 Promote testing exercises with the stakeholders
SH QL2Anyotherremarks?:

1 No

2 No

3

4 No

5 nope

6 Nope

7 No

8 No

9

10 No

11 No
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Appendix 4q. First day overview of tools -Appreciation by Overarching Stakeholders

OO NOOULLA WNR

Private sector/SME
Fisheries

Tourism
NGO/non-profit
Fisheries
Academia/Research
Authorities
NGO/non-profit
Authorities
Authorities
NGO/non-profit
Authorities
Authorities

OCoONOOULL A WNBR

Arctic

Arctic

Macaronesia

Atlantic (West-Europe)
Atlantic (West-Europe)
Atlantic (West-Europe)
Baltic

Atlantic (West-Europe)
Macaronesia
Macaronesia

Baltic

Atlantic (West-Europe)
Macaronesia

O o0 NOULL B WN PR

ANAPRPRPUWRAEA®WGUOVS
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8 4
9 3
10 5
11 5
12 4
13 2

1
2
3
4
5
6
7
8
9

W s AN WPAH,OUGWOLIUW

1 Yes, others will use it, but not me
2 Yes, | will use it myself

3 Yes, others will use it, but not me
4 Yes, others will use it, but not me
5 Yes, others will use it, but not me
6 Yes, others will use it, but not me
7 Yes, others will use it, but not me
8 Yes, others will use it, but not me
9 Yes, | will use it myself

10 Yes, others will use it, but not me
11 Yes, | will use it myself

12 Yes, others will use it, but not me
13 No, not by others nor myself

1 Yes, others will use it, but not me
2 Yes, | will use it myself
3 Yes, others will use it, but not me
4 Yes, | will use it myself
5 Yes, others will use it, but not me
6 Yes, others will use it, but not me
7 Yes, | will use it myself
8 Yes, others will use it, but not me
9 Yes, | will use it myself
10 Yes, | will use it myself
11 Yes, | will use it myself
12 Yes, others will use it, but not me

13 No, not by others nor myself
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1 Yes, others will use it, but not me
2 Yes, | will use it myself
3 Yes, others will use it, but not me
4 Yes, others will use it, but not me
5 Yes, | will use it myself
6 Yes, others will use it, but not me
7 Yes, others will use it, but not me
8 Yes, others will use it, but not me
9 Yes, | will use it myself
10 Yes, others will use it, but not me
11 Yes, | will use it myself
12 Yes, others will use it, but not me
13 Yes, | will use it myself

1 4
2 5
3 5
4 3
5 5
6 4
7 3
8 4
9 3
10 4
11 5
12 5
13 5

1

2 5
3 5
4 4
5 5
6 4
7 3
8 4
9 1
10 5
11 4
12 5
13 3
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1 Accessibility and/or hindrance in usage

2 | don't have any

3 | did not notice any

4 They look straight forward. But limited time can make my accessment be
wrong

5 Proper understanding on how they work. Combine the results with decision
makers.

6 Describing how to use them. Capturing all contexts where they can be used.

7 | liked them, | don’t see a problem with them
| think the time obstacle could be a problem. That people don’t have time to

8 study how to use the different measures and methods. But they are very
useful for people that have time to learn them

9

10 Clarity of the tools

11 Incorporating it to a daily basis work

12 A variable learning curve for different tools. Some can be more tricky to
master

13 Digital development needed, adaptacidn for specific functions

14 The complexity

15 A matter of time .must be simplify

16 Thinking of problems should be more rational

17 Be aware of all the inputs

18 On the technical level, and on academic level, they are useful. Difficult to use

on the political/decision-making level

Altough useful, they need a perfect understanding of the principles and the
19 reach, making it difficult to have a wide and repeated use. They also need

participatory processes, not likely to happen...

1

2

3

4

5 | liked them, | don’t see a problem with them
6

7

8 Incorporating it to a daily basis work

9

10 The complexity

11

12

13 On the technical level, and on academic level, they are useful. Difficult to use

on the political/decision-making level

| don't have any

ok, WN
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Appendix 4h. Second day overview of tools: Appreciation by Overarching Stakeholders

OO NOOULLA WNR

Private sector/SME
Fisheries

Tourism
NGO/non-profit
Academia/research
Authorities
Authorities
Authorities
Authorities
NGO/non-profit
Authorities
NGO/non-profit

O oo NOOULL A WNBR

Arctic

Arctic

Macaronesia

Atlantic (West-Europe)
Atlantic (West-Europe)
Baltic

Macaronesia
Macaronesia
Macaronesia

Baltic

Atlantic (West-Europe)
Atlantic (West-Europe)

oo NOOULLE, WN -

v b~ b

U W s Ul Wb U w

U, WN -
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7 4
8 1
9 2
10 5
11 4
12 5

1 4
2 4
3 5
4

5 3
6 3
7 4
8 1
9 1
10 4
11 4
12 5

1 Yes, others will use it, but not me
2 Yes, others will use it, but not me
3 Yes, others will use it, but not me
4

5 Yes, others will use it, but not me
6 Yes, others will use it, but not me
7 Yes, others will use it, but not me
8 Yes, | will use it myself

9 Yes, others will use it, but not me
10 Yes, | will use it myself

11 Yes, others will use it, but not me
12 Yes, others will use it, but not me

1 Yes, others will use it, but not me
2 Yes, others will use it, but not me
3 Yes, others will use it, but not me
4

5 No, not by others nor myself

6 Yes, others will use it, but not me
7 Yes, others will use it, but not me
8 Yes, | will use it myself

9 Yes, others will use it, but not me
10 Yes, others will use it, but not me
11 Yes, others will use it, but not me

12 Yes, others will use it, but not me
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1 Yes, others will use it, but not me
2 Yes, others will use it, but not me
3 Yes, others will use it, but not me
4

5 Yes, others will use it, but not me
6 Yes, | will use it myself

7 Yes, | will use it myself

8 Yes, others will use it, but not me
9 Yes, others will use it, but not me
10 Yes, | will use it myself

11 Yes, others will use it, but not me
12 Yes, | will use it myself

1 Yes, | will use it myself

2 Yes, others will use it, but not me
3 Yes, others will use it, but not me
4

5 No, not by others nor myself

6 Yes, others will use it, but not me
7 Yes, | will use it myself

8 Yes, | will use it myself

9 No, not by others nor myself

10 Yes, | will use it myself

11 Yes, others will use it, but not me
12 Yes, | will use it myself

1 4
2 4
3 5
4

5 3
6 3
7 3
8 4
9 4
10 4
11 5
12 5

IS

u b WN R
(S,
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U o b~ DWW

1 Thank you for yet a mening foul few days

2 No

3

4

5 No

6 No

7 No

8 Congratulation to all the team for the good work
It's good to have theoretical background, but time should be more balanced

9 in order for the stakeholders "working time" is enough for a more widely and
complete discussion and conclusions

10 No

11 Questions often assume you are a MPA manager

12 No

13 No

14 No
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Appendix 4i. Evaluation Questionnaire

Tourism

Fisheries

Tourism
NGO/non-profit
Academia/Research
Authorities
Authorities
Authorities
Authorities
NGO/non-profit
Authorities
NGO/non-profit
Private sector/SME

OO NOOULLA WNR

N el
W N P O

Arctic

Arctic

Macaronesia

Atlantic (West-Europe)
Atlantic (West-Europe)
Baltic

Macaronesia
Macaronesia
Macaronesia

10 Baltic

11 Atlantic (West-Europe)
12 Atlantic (West-Europe)

OCoONOOULL A WNBR

1 4
2 5
3 5
4 5
5 4
6 4
7 4
8 4
9 5
10 5
11 5
12 5

U, WN -
A W b U0 b
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O oo NOOULLD WN -
v w v u o b bdoo o b

O oo NOOULL A WNR
[Sa T~ O R O O, R ) R~ S O B O B O B, |

Participate in meaningful work

The feedback from the researchers

Herman is very good moderator and keeps time scheduled. Wonderful
friendly people

Discussions

3 Individual participation

Contents

Great to see the progress on the tools from last year. Lovely group of people.
the discussions

the networking

Exchange of different experiences.

good atmosphere, sharing knowledge and experiences, learning new tools
The good clima of cooperation between participants

8 The Haig level of the presentations

The participative approach

Atmosphere and location

No o b

9 Contents presented

The opportunity to contribute
It was useful in many ways: introduced tools, making contacts with
participants, finding out something new, etc
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Group Spirit
11 Organization
Aware of diferent realitys/knowledge
Networking with smart, kind people has been really enriching and pleasant.
12 Getting to understand somewhat complex issues by being clearly explained
by the team in such a short time was very valuable.

1 Some were detailed explanations

2

3 Maybe more stakeholders from the Azores could participate

4 Days very long. Would be better to do shorter days over 3 days in my
opinion, or remove some tools to make the day shorter.

5 The maybe a bit too busy program

6 The head wasn't working properly on the second day evening,too much
information.

7

8 A bit of more time to interact
Extensive theoretical contents

9
Lack of time for stakeholders to develop more elaborated contents

10 It was a greta workshop

11 Terms used by cientists (abreviations) sometimes dificulted comunication

12 It takes a bit of time to putting the dynamics tho work, so sometimes | feel

the timing is too tight

1 Tight schedule

This is not about the workshop, but the hot food options for
4 vegetarians/vegans we're not many. They also told people dishes were
vegetarian but there was fish in them, or vegan but there was cheese.

Going overtime on a lot of topics

O oo NOOULLDA WN B

[any
o
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11
12 Q43.What did you like the least about the workshop?: 3

1

2

3

4 Thank you so much for another wonderful 2 days. | look forward to seeing
the progress again next year too.

5 no

6 -

7

8

9 You're heading in the right direction. Keep up the good work!!

10

11

12 None



