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Summary
This deliverable report summarises the progress made in tasks 3.2 to 3.6 towards identifying
economic and social aspects of importance in the implementation of MSY based management
measures. The work combines results of fisheries modelling with results from various
participatory settings. To ensure this, the work was carried out in several inter and
transdisciplinary MYFISH work tasks each using individual research approaches which combined
natural and social science methods and results.

The report identifies the implications for governance of MSY management (Task 3.5) in a
synthesis of three major studies. The studies conclude that regionalization under the new CFP
can succeed if Member States voluntarily come together and prepare a joint recommendation,
which in turn is accepted by the European Commission and becomes a delegated act.
Regionalization can thus contribute to more openness, participation, accountability,
effectiveness, coherence, but this works only if appropriate institutional structures are created.
So far, the collaboration of Member States in regional groups is a suggestion and the
implementation of it depends on Member States’ willingness to be transparent and co operative
and initiate action. Because of this dependence on Member State’s willingness, many
stakeholders consider that the new current CFP governance structures are lacking in
transparency and insufficient to reach good fisheries governance. Further, while
decentralisation and regionalisation can improve some elements of the European fisheries
governance, evaluating the success of the policy requires clear aims and priorities, something
which the policy is currently lacking. Striving for both economic growth and social equity is
unlikely to be a coherent strategy and as strategies and policies focus on economic growth, it is
difficult to see how these same policies can balance economic, social and ecosystem
considerations.

Social and socio economic aspects of importance to the implementation of management
measures are identified by taking into account experiences and ideas from the fisheries sectors
(tasks 3.2 and 3.4). The likely reaction of fisheries to limiting constraints and measures and the
social impact assessments of MSY scenarios are documented. Legitimacy and compliance issues
can be expected as a consequence of more restrictive measures. A slight majority of the
interviewed fishers indicated a willingness to change as a consequence of more or new
restrictive management measures to reach MSY. However, they commented that their
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“willingness to change” mainly refers to the lack of alternatives. Apart from already being in
debt to their banks, the interviewed fishers consider fisheries have “top down management”
and consequently they do not feel included in management decisions.

Implementation issues relevant to the selected case studies are identified and suggestions on
how to address the challenges in the transition periods to full MSY management under the new
CFP to reach long term sustainability targets without sacrificing the economic and/or social
aspects of the fishery on the short term are provided. Myfish contributed to the innovative
development of fisheries management plans in all case studies, by including the social aspects of
fisheries management, addressed through active stakeholder involvement. Such inter and
transdisciplinary approaches to management advice can result in higher legitimacy and
ultimately lead to more effective and efficient management. The work carried out to support
the development and implementation of multiannual fisheries management plans is gathered in
a synthesis covering the issues identified in governance analyses, social/behavioural studies,
and bio economic modelling.
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1. Introduction
The MYFISH project extends the concept of Maximum Sustainable Yield (MSY) to integrate
economic and social components other than single species yield and address the issue of
variability and change in underlying processes. In previous reports, the MYFISH project has
defined general and regionally relevant MSY variants and constraints in cooperation with
fisheries stakeholders (fishing industry, NGOs and managers)(WP1, Deliverable 1.2). The effects
and trade offs of implementing these variants on the state of the ecosystem (including target
stocks), on economic performance of the fisheries and downstream services, and on the
wellbeing of regional society have been analysed (Deliverables 1.3, 2.2 and 2.3). Stakeholders
were interviewed about the attractiveness of different MSY variants using the Decision Support
Tables produced in MYFISH (Deliverable 3.1). In the MYFISH participatory process, stakeholders
highlighted important issues and management constraints/variants to consider. MYFISH
scientists subsequently modified and re run/iterated the updated models, leading to re defined
management scenarios. Based on the results obtained, MYFISH provided model based input for
the development of Multiannual Plans (replacing Long Term Management Plans under the new
CFP) focusing specifically on long term considerations (Deliverable 2.4).

The overall aim of this report is to identify not only ecological but also economic and social
aspects of short and long term importance in the implementation of management measures,
thereby supporting the development of future EU fisheries management. Plausible, practical
management solutions for the transition from the current state to the targeted MSY at case
level are proposed by combining MYFISH model estimates with transparent stakeholder
engagements. Central to this work are two different forms of impact assessments: one reflecting
the impacts of the different MSY measures at the regional level, and one reflecting the impacts
at the fishery level. An important component in both is feedback from stakeholders.

The analyses and syntheses are based on six interdisciplinary tasks:

Task 3.1: Identify stakeholder priorities of MSY variants and acceptable management
measures (reported in Deliverable 3.1)

Task 3.2: Identify the response of fishers to limiting constraints
Task 3.3: Find the economically most appropriate paths towards MSYs
Task 3.4: Predict the likely response of fishers to Long Term Management Plans
Task 3.5: Identify the implications for governance of implementing MSY management
Task 3.6: Support the construction of operational, integrated regional implementation plans
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Case and sub case studies
The MYFISH work is applied in regional studies in the five Advisory Council (AC) areas, each
presenting one or more case studies:

Baltic Sea (one case study)
Mediterranean Sea: eastern (Greek: Aegean sea demersal fishery), and western
(Balearic Islands) case studies
North Sea: southern flatfish and shrimp, and mixed roundfish case studies
Western Waters: Iberian Sea, Bay of Biscay, Celtic Sea, Irish Sea and Celtic Sea case
studies
Wide Ranging stocks: Small pelagic fish and Indian Ocean Tunas case studies

Stakeholders are actively involved in all cases, through the Advisory Councils as well as through
subregional stakeholder settings.
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Interdisciplinary methods
The work tasks 3.2 – 3.6 are heterogeneous in nature, requiring quantitative as well as
qualitative, multi , inter and transdisciplinary research and engagement methods. Therefore,
the approaches of the various tasks differ (e.g. Economic impacts studied mainly for task 3.3,
social impacts on MSY scenarios for tasks 3.2, 3.4, and 3.5). Some cases participated in only one
work task, not in all. This approach proved very effective (see Deliverable 3.1) and presented
opportunities to learn, adapt and develop methods further. Descriptions of the relevant applied
methods are provided in the individual chapters of this report. Table 1 presents involvement per
case study in the main work tasks of this report, i.e. the economic (3.3) and social impact (3.2,
3.4) assessments. The four case studies printed in bold were involved in all of tasks 3.2, 3.3 and
3.4.

Table 1. Case study involvement in MYFISH work tasks 3.2 3.4, relevant for this report. Case
studies involved in all three tasks are printed in bold.

Case study Economic task 3.3 Social impact tasks 3.2, 3.4
Baltic Sea Eastern Baltic sea Cod fishery, and multi species

Mediterranean West: Balearic Islands Demersal fisheries
East: Aegean sea demersal fishery

North Sea Mixed demersal fisheries (flatfish and shrimp, NL)
Mixed roundfish fisheries (3.2/4: DK)

Western waters Iberian Sea fisheries

Western waters Irish & Celtic Seas Ray & Skate fishery

Widely ranging stocks Small pelagics: Irish Killybegs
Fishermen’s Organisation Ltd

Widely ranging stocks Small pelagic herring fishery in the
North Sea, areas IV and IIIa

Widely ranging stocks Indian Tuna fisheries

Outline of this report
This report is structured as follows:
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Chapter 2 identifies the implications for governance of implementing MSY management (Task
3.5). Three major topics are synthesized, covering the potential contribution of the new CFP to
the principles of good governance and regionalisation.

In chapter 3, social and socioeconomic aspects of importance to the implementation of
management measures are identified, in order to support the development of future EU
fisheries management by taking into account experiences and ideas from the fisheries sectors.
For this, a semi structured survey was developed and results from different regions have been
compared and analysed. The likely reaction of fisheries to limiting constraints and measures
(Task 3.2) and the social impact assessments of MSY scenarios (Task 3.4) are documented.

Chapter 4 addresses relevant implementation issues to the selected case studies, providing
suggestions on how to address challenges in the transition periods to full MSY management
under the new CFP such as reaching the identified long term sustainability targets without
sacrificing short term economic and/or social priorities of the fishery (Task 3.3).

Chapter 5 synthesises the results obtained in tasks 3.1 to 3.5 in the form of concrete advice for
the development and implementation of management plans per case study. The case study
synthesis and advice sections cover the conclusions of the governance analyses,
social/behavioural studies, and bio economic modelling. Accounting for social, economic and
governance aspects in management can lead to greater support for fisheries management by
those affected, i.e., the fishers themselves, and can thus ultimately lead to more legitimate,
effective and efficient management. Effects of changes in environment, economy and society on
MSY variants are considered, aiming at procedures rendering the MSY approach robust to such
changes. The studies summarized are based on detailed descriptions, reports and/or
manuscripts. This documentation is added to the report as annexes.
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2. Implications for governance of implementing MSY
management (Task 3.5)

This chapter synthesises results of the governance analyses of the reformed CFP in light of the
potential implications of regionalization on social and distributional aspects relevant to the
different regions. The work is divided into three detailed studies:

1. The potential contribution of the reformed CFP to the principles of good governance
2. The approach to regionalisation in the reformed CFP
3. The Baltic Sea as an example for regionalisation of the CFP

The work conducted used three methods: (1) Policy analysis; (2) Discourse analysis of key
stakeholder interviews; (3) Literature review. The CFP Basic regulation was explored in order to
understand the legal framework under which regionalization for long term management plans
(multiannual plans in the reformed CFP) and MSY management will be implemented. In
interviews with stakeholders, relevant governance issues and formal and informal institutional
aspects that can affect the practical implementation of operational management plans were
addressed. The contacted stakeholders included Member State fisheries officials, international
organization advisory scientists, and European Commission staff.

The potential contribution of the reformed CFP to the principles of good
governance
Improving governance in European fisheries has been a focus since the 2002 reform of the
Common Fisheries Policy (CFP). Prior to this, the 2001 White Paper on European Governance
acknowledged the citizens’ increasing distrust in institutions and politics and/or their disinterest
in them. The White Paper proposed opening up the policy making process to get more people
and organisations involved in shaping and delivering EU policy by promoting greater openness,
accountability and responsibility for all those involved. Not only did the reform process itself
open up, but it also led to more substantial and lasting changes of the CFP governance structure.
One of these changes was the creation of the Regional Advisory Councils, which have been
renamed Advisory Councils (hereafter: ACs) during the 2013 CFP reform. However, 30 years of
CFP have not yet resulted in reaching good governance. The newest CFP reform claims to be an
important step towards ending micromanagement in EU fisheries and thereby improving
governance. According to the EC, regionalisation is considered one crucial element in the
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reform, along with key changes to ACs, such as giving them a stronger voice and more balanced
representation in fisheries policy.

Based on governance studies carried out within MYFISH, the potential of the new elements of
the CFP, particularly regionalisation, are discussed in relation to how these may or may not
improve fisheries governance (Annex 1). EU’s five principles on good governance (openness,
participation, accountability, effectiveness and coherence) are employed to help focus the
study. According to the EC, each principle is “important for establishing more democratic
governance and they underpin democracy and the rule of law in the Member States, at all levels
of government — global, European, national, regional and local”.

The study concludes that decentralisation and regionalisation can improve some elements of
the European fisheries governance. However, evaluating the success of the policy requires clear
aims and priorities, something which the policy is currently lacking. Striving for both economic
growth and social equity is unlikely to be a coherent strategy and as strategies and policies focus
on economic growth, it is difficult to see how these same policies can balance economic, social
and ecosystem considerations.

The approach to regionalisation in the reformed CFP
Myfish explored how regionalisation in fisheries is currently being implemented in the EU, and
whether the current practices are contributing to good fisheries governance (Annex 2). Focus
was on three principles of good governance: openness, participation and accountability. The
observations were based on empirical studies, in particular interviews with stakeholders from
Member States, Member State groups, advisory councils, NGOs and other actors.

The analysis led to the conclusion that the current structures do not automatically lead to good
governance. Clear rules on how to implement regionalisation successfully have not been
established by the European Commission. It is thus up to the Member States and their political
will to create appropriate structures to facilitate regional processes and the realisation of good
governance in fisheries management. The new CFP encourages the regional approach (Principle
b in Article 3), but provides no legal embedding, and no clear institutional structure.
Stakeholders from the different regions have doubts whether the existing institutional
structures are sufficient and concerns over regionalisation have been raised by both NGOs and
sector specific groups. The new regional platforms are in danger of simply becoming ‘mini
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regional councils' where transparency, participation and accountability are not necessarily
improved. Failure to acknowledge these important caveats may undermine the regionalisation
efforts and more importantly, undermine the shift to a more democratic decision making
process in European fisheries. In addition to having the correct governance structures, it is
important that governance structures are context dependent and take regional, national and
sub national policy dynamics into account. Good fisheries governance should be the objective
rather than regionalisation itself.

The Baltic Sea as an example of regionalisation for the CFP
The provision and uptake of scientific advice concerning the CFP represents a cornerstone of
scientific support for policy and evidence based decision making. Hence, a study of the extent to
which the scientific advisory system is appropriately ‘geared up’ for supporting the new (2013)
regionalized CFP is of fundamental importance. Myfish therefore focused on the Baltic Sea, as a
case study, examining the foundation and future options for providing scientific advice in
support of regionalized ecosystem based fisheries management, by cooperating EU member
states groups (i.e. BALTFISH Forum) exercising ‘delegated empowerment’ by the EU, as
authorized in the 2013 Basic Regulation (Annex 3; Hopkins, 2015). Myfish examined how the
actors relate to each other formally and informally regarding CFP regionalization and places
regionalization of scientific advice and decision making in a wider EU fisheries governance
perspective. The approach, operations, structure and performance of the main actors – both the
providers and requesters/receivers of scientific advice were identified.

The Baltic Sea region has had decades of regional collaboration in providing scientific
information and advice for formalized regional decision making concerning fisheries and
ecosystem interactions. It has the essential foundations for providing a model of good
governance which can lead the way for the regionalization of the EU’s CFP. It should be
enhanced by taking on board proven models used elsewhere, such as in the U.S.’s NPFMC. The
Baltic Sea collaboration should build on lessons learned from the activities of the IBSFC,
HELCOM, BONUS, BALTFISH, BSAC, ICES, STECF and the European Commission. A new,
holistically integrated ‘Baltic Sea Regional Fisheries Management Council’ can emerge as a hub
of this collaboration. In this collaboration, key actors should take on agreed and non
competitive roles and responsibilities in a culture of cooperation, outstanding research and
scientific advice, and data collection and sharing.
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In conclusion, the Baltic Sea has an exemplary foundation for providing the scientific advice for
supporting regionalized fisheries management in the context of the evolving CFP. However, ICES
and STECF, supported by the European Commission, should collaborate closer to match advice
requests to available resources, avoid duplication, and achieve greater complementarity and
rationalization. BALTFISH aims to act as the regional decision making fisheries forum but as an
informal body, it is lacking a legal status and cannot fill the vacuum left by the 2007 disbanding
of the IBSFC. Thus, HELCOM and ICES lack a high level formally constituted regional fisheries
management partner. This is a major weakness of the current organizational system. A more
cohesive, legally recognized ‘umbrella’ organization is needed to facilitate effective fisheries
collaboration. The organizational approach of the U.S. North Pacific Fisheries Management
Council (NPFMC) may provide, with some modification, a useful model for this purpose. 11 key
optimization challenges for advice providers & recipients, were identified based on this Baltic
Sea case study research:

1. EU Member States Groups: Empowerment & legitimacy
2. Science: Balancing bio ecological, economic & social sustainability
3. Capability challenges: Matching RTD & advice requests to available resources
4. Improving cohesion of NFIs & NEIs for tackling ‘fuzzy’ ecosystem issues
5. Databases: Importance & regional stewardship of DCF/DC MAP
6. ICES & STECF: Rationalization of roles
7. Balancing regional & trans regional approaches in delivering advice
8. Coordination & filtering of advice requests: Interactions between actors
9. Evolving advice perspectives: From limited choice to balancing multiple strategic

options
10. Changing rules of engagement for scientists, managers & stakeholders
11. Advice & decision making: Prospects for a holistically integrated system

Task 3.5 conclusions
The three governance analyses conducted emphasize that regionalisation is one tool to reach
the goal of good governance of EU fisheries. Regionalisation must be implemented according to
the subsidiarity principle, i.e., regions are empowered if Member States collaborate and succeed
in putting together a joint recommendation. Article 18 (regionalisation) of the CFP Basic
Regulation allows and suggests Member States to come together in a regionalised setting and
put together a joint recommendation on multiannual plans, environmental legislation, and/or
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discard plans. If a joint recommendation is approved, it becomes a delegated act, i.e. law. This
means, that Member States are empowered to ‘make law’ within a regional setting. ACs still
have a consultative role by law. If joint recommendations by Member States do not follow the
AC’s advice, an explanation is required by the relevant Member States.

In summary, regionalization under the new CFP can succeed if Member States voluntarily come
together and prepare a joint recommendation, which in turn is accepted by the European
Commission and becomes a delegated act. Regionalization can thus contribute to more
openness, participation, accountability, effectiveness, coherence, but this works only if
appropriate institutional structures are created. So far, the collaboration of Member States in
regional groups is a suggestion and the implementation of it depends on Member States’
willingness to be transparent and co operative and initiate action. Because of this dependence
on Member State’s willingness, many stakeholders consider that the new current CFP
governance structures are lacking in transparency and insufficient to reach good fisheries
governance.
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3. Response of fishers to limiting constraints and to the social
impact of the scenarios (Tasks 3.2 and 3.4)

Introduction
Under tasks 3.2 and 3.4, social and socio economic aspects of importance regarding the
implementation of management measures were identified considering experiences and ideas
from the fisheries sectors. The likely reaction of fisheries to limiting constraints and measures
(Task 3.2) and the social impact assessments of MSY scenarios (task 3.4) were documented.
Results from different regions were gathered using a semi structured survey and subsequently
compared and analysed. Detailed results of the separate case study surveys can be found in
annexes 4 to 12. Table 2 presents an overview of the case studies and number of interviews.

Table 2. Case study involvement in MYFISH work tasks 3.2 and 3.4 on fishers and
representative level, with number of interviewed or involved persons in brackets. Total
number of persons interviewed: 106.

Case study Social impact fishers level
(83 respondents)

Social impact – representative level
(9 respondents)

Baltic Sea Eastern Baltic sea Cod fishery, and
multi species (14)

Mediterranean Balearic Islands Demersal fishery
(37)

Balearic Islands Demersal fishery (1)

Aegean sea demersal fishery (2)

North Sea Mixed demersal fishery (flatfish and
shrimp, NL (19)
Mixed round fish fisheries
(14)

Western waters Iberian Sea fishery (1)

Irish and Celtic Seas Ray and Skate
fishery (5)

Irish and Celtic Seas Ray and Skate fishery
(2)

Widely ranging
stocks

Small pelagic Irish Fishery (8)

Small pelagic herring fishery in North Sea
are IV and IIIa (3)
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Methods
Input for tasks 3.2 and 3.4. were collected in a combined semi structured questionnaire directed
to fishers in 5 case study areas, to assess reactions to limiting constraints and social effects of
scenarios from the Decision Support Table (DST) at the fishing unit level. Limiting constraints are
considered to be the effects of measures in the fisheries. In addition to the fishing unit level,
task 3.4 is also directed to fishers’ representatives to assess social effects of DST scenario’s at
the industry level. This was assessed using information gathered in a special but overlapping
questionnaire. Although the questionnaire is structured to facilitate cross case comparison,
respondents could add comments in free text fields. The result were not considered
quantatively representative due to the low number of respondent and the selection of
participants. Instead, results were used to qualitatively explore fishers’ opinions on policy
measures and how it will impact on their enterprise and social environment. A total of 106
stakeholders were contacted. 83 of the 97 contacted fishers responded, and 9 fishery
representatives responded to the survey on representative level (see Tables 2 and 3). Fishers
could choose not to answer a question and/or give more than one answer to several questions.
14 fishers of the Danish North Sea case were solicited by interviews in collaboration with
another project and did not following the survey format.

Main research questions on the fishing unit level were:

1. What will be the effect for respondent (fisher) when measure TACs, effort restrictions,
EU landing obligation, gear restrictions, area closures, minimum landing size,
precautionary measures for vulnerable species, and relative stability will be
implemented or become more restrictive (in the case the measure is already
implemented) to reach objective MSY?

2. What will the fisher’s reaction be?
3. What changes in fisher behaviour could help to alleviate the (possible) negative effects

of the measure?
4. What will be the main changes for the fishing enterprise caused by the chosen scenario

in short/medium/long term on social indicators: income; employment; board safety;
crew working conditions; regularity of employment; trip length; market
opportunities; competition for fish.

5. How do respondents estimate the degree of adaptation, support and compliance?
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6. What potential risks can be signaled for imperfect implementation of the scenario?

Main research questions on the representative level were:

1. What will be changes in industry (local or regional or national level depending on case
study area)) as a consequence of the scenario on social indicators on the short, medium
and long run on 16 social, economic and governance aspects? These indicators are:
Income for fishers; employment; on board safety; crew working conditions; regularity of
employment; market opportunities; number of students attending fishing schools;
investments of fishers in own enterprise; cost and quality of control/inspection;
competition for fish between fishers; fleet composition; quality of the services provided
by the fisheries organisation; participation of the organisation in national decision
making; participation of the fisheries organisation in EU decision making/(R)AC, fleet
size and investments by local/provincial government in harbour facilities .

2. How do respondents estimate the degree of adaptation, support and compliance?
3. What potential risks can be signaled for imperfect implementation of the scenario’s?

Case study results
Here, we provide summaries of the survey results per case study, focusing on the potential
effects of different measures and scenarios on the fishing enterprises. On the representative
level, mainly the effects of the scenarios on the fleet are investigated. On both levels, specific
issues and potential risks are described. Each case study starts with a brief introduction to the
case, followed by a summary of the expected effects and reactions to restrictive measures
(fishers’ responses) and/or expected effects to future MSY scenarios (fishers’ and/or
representatives’ responses). Table 3 gives an overview of the participating case study
characteristics and the contacted stakeholders.
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Table 3. Overview of case studies (CS): number of interviewed fishers (F) and/or fishery
representatives (R), average age of interviewees (age), years of fishing experience on average
(yrs), fishing technique, fish species caught, vessel type, and number of organisation’s
members (M)/ number of members’ vessels (V).

Case study F / R age yrs Techniques Species caught Type M/V
Eastern Baltic cod
fishery, multi
species

14 / 0 52 35 Bottom + mid
water trawl,
gill net, fish
traps, long
line

Cod, herring, plaice,
sprat, eel, flounder,
salmon

Small/
medium

Balearic Islands
Demersal fishery

37 / 1 48 29 Bottom trawl,
gill net,
trammel net,
long line

Striped red mullet,
hake, red shrimp, spiny
lobster, groupers, large
sparids, cuttlefish,
dolphinfish...

Small 700/400

Aegean sea
demersal fishery

0 / 2 Trawl,
artisanal

Red mullet, hake,
shrimp

Small/
medium

175/175

Mixed demersal
fishery, NL: flatfish,
shrimp

19 / 0 48 29 Pulse trawl,
bottom trawl

Plaice, sole, shrimp,
turbot, cod, ray, skate,
red mullet

Medium/
large

Mixed round fish
fishery DK

14 / 0 ? ? ? Round fish Large

Iberian Sea fishery 0 / 1 Hake, horse mackerel,
megrims, anglerfish,
blue whiting and
mackerel

Medium 600/232

Irish and Celtic
Seas Ray and Skate
fishery

5 / 2 52 31 Otter trawl ,
beam trawl,
gill net

Ray, skate, white fish,
flat fish

Medium 7?

Small pelagic
fishery: Irish
Killybegs
Organisation

8 / 0 44 25 Midwater
trawl

Herring, Boarfish, Blue
whiting, Albacore tuna,
Horse mackerel

Medium

Small pelagic
herring fishery:
North Sea IV + IIIa

0 / 3 Midwater
trawl

Herring, sprat ,
mackerel, sandeel

Large

Baltic Sea
The Baltic Fehmarn fisheries fleet consists of small/medium sized vessels that are owner
operated. The number of full time fishers in the Baltic has decreased considerably over the last
decade and is expected to further decrease. The fishery seems to be under considerable
economic pressure (e.g. there is no investment in ships and infrastructure). Direct marketing is
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practiced on a small scale basis, but fishers largely depend on world market prices, which have
been low in recent years.

The economically most important stocks in the Baltic are the cod, herring and sprat stocks of
which cod is most important for most fishers. In recent years, the cod stocks have bben low and
TACs reduced; in the case of the eastern Baltic cod stock (the larger stock), assessment failed
and resulted in management according to the ‘data limited’ approach with strong reductions in
TACs. This challenged the relationship between fishers and science.

Expected effects and reactions to restrictive measures

Nearly all considered restrictions are expected to lead to a substantial loss of income and
consequently a reduction of number of enterprises/vessels and related employment. Further
TAC, effort and gear restrictions and area closures are expected to impact fleet size and
employment. The landing obligation is not expected by most respondents to be a major
problem. Many respondent are willing to change their behaviour (e.g. adapt fishing gear, fish in
other areas). Compliance with regulations, however, is not seen as a choice but as a must.
Hence, it should be interpreted as a willingness to comply with legal requirements rather than a
willingness to change in the absence of legal requirements. “Regulations will be followed, but
the room for further regulation is very restricted” commented a respondent. Investments, e.g.
in quota or vessels, are considered difficult. Most fishers consider it important to continue the
fishing business/enterprise. However, there is substantial disappointment about what is seen as
too many regulations, little stock improvement, little collaboration with science and little
participation in decision making.

Expected effects of future MSY scenarios

Most interviewees concentrated on a cod rebuilding scenario safeguarding (or not) the sprat
stock. The respondents prefer the scenarios where income will increase in the short (2yrs),
medium (5yrs) and especially in the long term (10 yrs). They expect other criteria (employment,
on board safety, regularity of employment, crew working conditions, trip length, market
opportunities and competition for fish) to remain more or less the same. Most respondents
consider the fleet able to adapt to the scenario by making the profession attractive to young
people. They expect to be able to comply with their preferred scenario since profits are
expected to increase. The potential risks for the enterprises of imperfect implementation of the
scenario (e.g. if cod does not recover), would be a decline of the fleet.
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Mediterranean Sea

Western Mediterranean Sea: Balearic Islands
A total of 37 fishers were interviewed of which 24 belonged to the small scale fishery (SSF) and
13 to the bottom trawl fishery (BTF). This composition reflects the importance of both fisheries
in the area. The number of boats in the SSF has more than halved during the last 25 years in the
Balearic Archipelago, from about 600 units in 1990 to 265 boats in 2014 with a total of 340
fishers. Most boats conducted four or five months of effective fishing in 2014. Regarding the
BTF, overall fishing effort in this segment has gradually decreased to the current 48 vessels in
the Archipelago, 31 of them settled in Mallorca.

Expected effects and reactions to restrictive measures

The Balearic fishers expect income loss, possible to the level where they will have to seize
fishing if TACs and minimum landing size for target species, precautionary measures for
vulnerable species and more restrictive effort and gear restrictions were implemented. Small
scale fisheries are already limited in the number of potential fishing days by weather conditions.
The majority foresee less difficulty in the implementation of a discard ban or area closure.
However, around one third of the respondents commented that although discards are
negligible, this would entail additional, unnecessary difficulties for fishing, without
compensation. Six of the respondents commented that stocks will improve due to an area
closure, but this would have no direct effects on earnings because marketing is also important
and the effects would depend on the area chosen. Seven respondents did not expect major
consequences of area closures. The majority of the respondents did not want to change their
behaviour in order to alleviate the (possible) negative effects of implementation of the
discussed measures as it was not clear to them whether such a change in behaviour could
improve their situation.

Expected effects of future MSY scenarios

One specific scenario, i.e., the reduction of fishing effort (days at sea reduction; see Deliverable
2.3) was discussed. This scenario had already been agreed on in consultation with fishers
representatives. The benefits of fishing effort reductions are predicted to be twofold: an
improvement of the exploitation status of the different target stocks and of the demersal
ecosystems, exploited by the bottom trawl fishery in combination with substantially lower fuel
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consumption. As fuel price is the main constraint, less fuel consumption leads to a reduction of
fishing costs, leading to an improvement of the viability of the fishing industry. According to
stakeholders, the viability of the fishery depends on marketing aspects (increasing fish/fuel price
ratio) rather than on the exploitation status of the main stocks. Consequently, marketing
improvements in the fishing industry should be done in order to increase the economic value of
the main species.

Fishers’ perceptions

The majority of respondents expect the effort reduction scenario to lead to increased income in
the long term and improved market opportunities in the short, medium and long run. For
employment, on board safety, crew working conditions, regularity of employment, trip length,
and competition for fish, most of the respondents (89 95%) expect the situation to remain the
same as the current.

Fishers have diverse views about their ability to comply with or adapt to the effort restriction
scenario: 21 consider themselves able to comply; 15 do not. The former expect no or hardly any
consequences of effort restrictions for the Mediterranean small scale fisheries. Concerning the
future of the fishing profession, 21 agree with the need to make the profession attractive to
young people, while 17 disagree. Concerning potential risks of imperfect implementation of
effort restrictions, most respondents point at the risk that fuel consumption might not decrease,
and fish prices might not increase.

Representatives’ perceptions

Similar to the fishers’ expectations, the fishery representatives expect the situation with effort
restrictions to remain the same in the short, medium and long term. Market opportunities are
expected to improve, as well as governance aspects like cost and quality of inspection, quality of
the services provided by the organisation, and participation of the organisation in national and
EU decision making. Adaptation to effort reductions should be possible by increasing the
attractiveness of fish products to consumers (e.g. marketing) and of the fishing profession to
young people. Good processing of fish products improves the value of fish. Inspection problems
are the potential risk foreseen if the scenario is not well implemented.
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Eastern Mediterranean Sea: Aegean Sea
The trawler and artisanal Greek fleets show decreasing trends with the current number of
vessels estimated to be around 280 and 13,600, respectively. Artisanal vessels are mostly small
family business operated by 2 3 persons, while in the case of trawlers the captain is in most
cases the owner and the crew is composed of 5 8 persons. A significant part of the crew is
composed of foreigners (Egyptians). Two scenarios were discussed with two representatives:

1. Status quo: A continuation of the currently implemented management plan was
foreseen up to 2015 until the final year of the simulations in the scenarios. The current
management plan, implemented in the beginning of 2014, assumes that trawl fishing is
allowed for 7.5 months per year and that coastal fishers operate for 11 months per year.

2. 20% capacity decrease: The fleets’ capacity, in number of vessels, is assumed to
decrease by 20% from 2015 onwards. No change in the selection pattern was assumed,
while fishing effort was assumed to decrease proportionally to fleet size.

This case study was conducted on representative level only.

Expected effects of future MSY scenarios

The two representatives are not content with the current situation (status quo scenario), which
they consider leading to the degradation of the fisheries. Under the current conditions, they
would discourage young people from entering the fishing sector. In contrast, a reduction of the
number of vessels, and consequently less employment, would reduce competition among
fishers, improve profit levels, market opportunities, investments in the fishing enterprise and
the service provided by their organisation. They expect fleet reduction to result in much less
pressure to the biological resources. Fishers should be able to comply with this scenario by
reducing the time spent at sea and/or by catching more target species. The representatives
emphasize that subsidies are needed. Adaptation to this scenario would also make the
profession attractive to young people.

North Sea

Dutch mixed demersal fishery in the North Sea (flatfish, shrimp)
The Dutch cutter fisheries fleet that target flatfish (sole and plaice) and/or shrimp has decreased
by 28% in number in the past decade to 275 ships in 2014. As a consequence, the number of
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crew members in the cutter fleet has decreased. For the 19 interviewed fishers, it is important
to continue their (family) fishing enterprise, since they love their profession, they have
successor(s) and/or they have still debts to pay.

Expected effects and reactions to restrictive measures

Most respondents expect their income to be affected by extra restrictions (TAC, gear, area
closure, minimum landing size). It is plausible that also the landing obligation will lead to a
decrease in income, as 26% of all respondents foresee having to hire an extra hand and 20%
foresees investments to upgrade their vessel. Respondents view further effort restrictions and
precautionary measures for vulnerable species as having least impact on their enterprise.
Further restrictions in effort are expected to lead to more efficient fishing, unless accompagnied
by quota restrictions. Some anticipate that fewer days at sea will lead to higher fish prices,
referring to examples in the past. Only a small minority thinks that landing obligation, gear
restriction, area closures or minimum landing size restriction will cause them to seize fishing.
Most fishers do not expect that more restrictive measures are required to reach MSY, as long as
TAC restrictions are implemented.

Expected effects of future MSY scenarios

Two Maximum Sustainable Yield (MSY) and 2 Maximum Economic Yield (MEY) scenarios were
presented:

1. Reaching MSY by maximizing volume of landings in kilos
2. Reaching MSY by maximizing turn over in euros
3. Reaching MEY
4. Reaching MEY by restricting days at sea, for the protection of ray species.

The main difference between the two MSY scenarios 1 and 2 and the two MEY scenarios 3 and 4
is the number of full time employment and calculated profit. The MSY scenarios are
characterized by a stable employment at 11.000 full time jobs, whereas the MEY scenarios by
considerably higher profits due to the loss of employment. Spawning stock biomass would be
almost 1.5 times higher for the two MEY scenarios 3 and 4, than for the two MSY scenarios 1
and 2.
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10 of the 19 fishers interviewed choose the MSY scenario 2, mainly motivated by the wish to
maintain employment (crew as well as a thriving local community), a minimum size of the Dutch
fleet, and a “healthy market”. They consider the current size of the fleet as a minimum, and a
certain volume of fish landed as necessary for economic viability, both of the fleet and the
processing industry. A smaller fleet does not automatically improve the situation for the
surviving ships. Overall, most respondents (>70%) expect no income changes in the short run,
but income increase in the medium (5 yrs) and long (10 yrs) run. Respondents favouring the MSY
scenarios over the MEY scenarios are even more positive about income developments,
preferring high employment and high volume caught over profit. Almost 80% of all respondents
expect that employment will remain the same or increase in the medium and the long run.
There are very high expectations for market opportunities to improve in the short, medium and
long run.

All fishers interpreted the ‘ability to comply’ with the chosen scenario as ‘able to survive as an
enterprise’. Most respondents agreed that the profession needs to be made more attractive to
young people, e.g. by offering more earnings (with pulse fishing technique), more frequently a
week off, or/and new ships with innovative catch processing equipment.

There is a well known risk that scenarios differ from what actually happens. Next to this, public
policy in general is seen as a risk; the amount of rules and regulations causes contradictions and
backfiring effects. Because of this, inefficient measures should be abandoned.

Danish mixed roundfish fishery in the North Sea
The results presented here are the results of individual one on one interviews with fishers
participating in a gear selectivity trial in Denmark. Only a restricted number of measures and
questions are overlapping with the questionnaire used for the other case studies. The main
focus is on the landing obligation.

In addition to that, a specific analysis was performed in collaboration between DTU Aqua
(Partner 1) and Karbak (Partner 31), a demersal trawler fishing in the North Sea, to supply an in
depth investigation on the possible constraints and mitigation measures of the fishers in the
North Sea, in the landing obligation.

Fishers views on measures and constraints
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The MYFISH scenario discussed is MSY under a landing obligation. It simulates the effect of a
landing obligation on income as well as catches under the assumption that fishers cannot
change the selectivity towards different species and sizes within a fishery. The questions
centered on how fishers would react to a landing obligation and whether they believed that
they would be able to alter selectivity to produce a more optimal solution. If this was the case, a
higher yield can potentially be released than in the current predictions. Generally, fishers in felt
that TACs do not correspond to the fishing opportunities and that discards are primarily an
effect of a mismatch between TACs and fish population sizes. For some fishers, the gear
restrictions are inhibiting their ability to adjust the selectivity of the gears to match their own
fishing opportunities. Minimum landings size is not considered a discard issue, but a gear
selectivity issue.

The interviews revealed that saithe and cod would be the main choke species in the Danish
North Sea demersal fisheries. A detailed analysis of haul by haul catch data was therefore
conducted to investigate possible options to avoid these two species through changes in fishing
grounds. Trials to change fishing grounds did not result in significant reduction of the catches for
these species. In 2015, Karbak then switched trawl from a 90mm Norwegian lobster trawl to a
120 mm Plaice trawl for a period of 3 months, and moved into a different fishery in shallower
waters. This led to a reduction in saithe catches.

Expected effects of future MSY scenarios

By the time of the interviews, none of the interviewed Danish fishers had taken any action to
counteract the landing obligation, however most have already optimized their fisheries over the
last couple of years in order to increase the quality of the landings or by renting additional quota
to improve the match of quota and catches. Renting quota was considered a good tool to adjust
landing rights to match catches. However, most interviewees fear that the rental price can
become too high when operating under the landing obligation. Additionally, some fishers also
mentioned free gear selection as a possible tool to overcome TAC restrictions and landing
obligation, as it would help fishers to adapt the individual fishery. All 14 interviewees were
concerned about the landings obligation if it was not matched by a corresponding TAC increase,
to compensate for the discard taken ashore. This missing quota could lead to a cessation of
fisheries due to the occurrence of choke species.
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In summary, the general restriction perceived is the mismatch between quota and occurrence of
fish. With the introduction of the landing obligation, this mismatch is expected to further
increase. Apart from the buying of additional quota, little effort has been conducted to
anticipate the effects of the landing obligation.

WesternWaters

Irish and Celtic Seas Ray and Skate fishery
The ray and skate fishery in the Irish and Celtic Seas is mainly a bycatch fishery with only 2 Irish
and approximately 5 or 6 vessels in the UK fleet targeting rays and a small number of other
vessels opportunistically catching ray at certain times of the year or getting it as bycatch. The
French trawler and Belgian beam trawl fleet catch rays as bycatch when targeting whitefish and
flatfish species. The fleet targeting rays has decreased greatly since the 1970s with a lesser
decrease in the fleets taking ray as bycatch. Largely due to the fact that the ray and skate stocks
in this area are classified by ICES as data limited, the TAC has decreased significantly since it was
first applied in 2009. Stock trends appear to be mixed.

Expected effects and reactions to restrictive measures

The most prevalent effect of more restricted TACs (also in the context of a landing obligation) is
expected to be a decrease in earnings and less time spent at sea. The impact of TACs on
achieving MSY was considered uncertain. A further restriction of days at sea would force fishers
to fish in different areas. One respondent would feel forced to fish 24 hours a day, which is not
necessarily a conservation benefit.

There was a large disparity in responses to a discard ban ranging from it not having a major
impact to it possibly resulting in having to stop fishing. The reason some fishers felt it would not
have a major effect was because their discard levels of skate and rays were very low and also
because they felt that there may be an exemption for rays due to their high survivability. Others
who had a more mixed target fishery felt that the discard ban would create major difficulties
with regard to choke species. None of the respondents felt that a discard ban would promote
the achievement of MSY. A number of respondents also felt that relative stability should be re
examined in the context of a discard ban as it creates greater problems for fleets with a lower
share of TAC. There was a mixed response to precautionary measures for vulnerable species due
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largely to the fact that a number of both legislative and voluntary protective measures already
exist for ray and skate fisheries in the area and there is a fear that widespread bans or closures
could have a strongly negative impact on fisheries. However, in the response to how fishing
behaviour could be changed, additional and well designed spatial and gear based measures to
protect the stocks would be supported. The mixed response to whether additional measures
would help to achieve MSY reflect the complexity of attitudes towards this measure.

There was generally a more positive response to gear restrictions and area closures than most of
the other measures in the survey. Most respondents felt that increases in mesh size could
promote sustainability and contribute to achievement of MSY. Area closures also received a
more positive response than other measures, although there is a concern about increased
crowding in areas open to fishing, at least in the short term. There are also concerns that the
area closure must be well designed in order not to have a disproportionate effect on less mobile
inshore vessels and that they should be seasonal rather than permanent. There is a strong
perception that closures can help in reaching MSY.

There was very little response to the measure minimum landing sizes which appears to be due
to the fact that ray and skate catches tend to be larger fish caught in deeper water and that a
discard ban and minimum landing sizes are incompatible.

Expected effects of future MSY scenarios

Two scenarios were studied:

a. Harvest Ratio (HR) scenario that sets a HRMSY: Total Stock Biomass of each ray species
is calculated. Basis are numbers at length (corrected for catchability) and calculated haul
density by ICES rectangle, based on the 2012 Irish Groundfish Survey.

b. Nursery area closure: a closure of significant areas of ICES rectangles 34E4 and 35E4 in
the second quarter, as proposed by the NWW AC in 2013.

All but one of the respondents selected the Nursery Area closure. One reason was a pragmatic
one in that the area closure would most likely have less of a negative impact on their fishing
activity than the Harvest Ratio scenario. Another factor in determining preference was the fact
that the nursery area closure is a spatial solution which coincides very strongly with the fishers'
perception that skate and ray species distributions are spatially discrete. The respondent
selecting the species specific Harvest Ratio scenario expects biological advantages, but the HR
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could create an issue in relation to choke species in the context of a discard ban, and scientific
knowledge might not be sufficient to manage this scenario well.

Independent of scenario choice, respondents generally did not foresee major impacts on
employment levels, on board safety, crew working conditions and regularity of employment.
Income and market opportunities might marginally decrease on the short term, but overall a
longer term improvement is likely. The nursery closure scenario is expected to lead to increases
in trip length in the short term, but in the long term, this would even out. There was a strong
view that short term competition for fish would increase, linked to the issue of greater
concentration of fishing effort in the case of area closures, but that this would be equal to the
current situation in the long term.

A number of respondents supporting the spatial scenario commented on the political barrier to
the selection of closed areas due to different fleets targeting different grounds. There is also a
perceived risk of non compliance with closures which may be linked to competition and lack of
trust between different fleets.

Iberian sea
The main source of revenue in the Iberian Sea fishery is derived from catches of horse mackerel
and mackerel. Two scenarios were discussed with a fishery representative: (1) “Uni stock with
landing obligation”, (2) “Multi stock”. Both scenarios imply economic improvements. The Multi
stock scenario offers higher stability and maximizes revenues. This case study was conducted on
representative level only.

Expected effects of future MSY scenarios

(1) The Uni stock scenario is quite unpredictable and is expected to lead to many negative
effects in the short, medium and long term: on fishers’ income, employment, crew working
conditions and safety, regularity of employment, market opportunities, number of students
attending fishing schools. Hence, fishers will not be able to comply with this scenario and will
have to seize fishing, since profit will be low. The potential risks of implementation (imperfect as
well as perfect) of such a scenario for the industry will be noncompliance. Improvements might
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be foreseen for those fishers able to remain in the sector, being able to invest in their own
enterprise and improve cost and quality of control/inspection.

(2) The Multi stock scenario is expected to have positive effects in the long run on the main
economic (income, employment, investments, markets) and international governance criteria
(participation in decision making at EU level). It is expected not to change from the current
situation in terms of socio economic and national governance criteria (on board safety, crew
working conditions, number of students attending fishing schools, fleet size, fleet composition,
cost and quality of control/inspection, participation of the organisation in national decision
making). Regularity of employment is expected to improve in all stages. Hardly any negative
effects are signaled, only competition for fish between fishers will increase in the short/medium
run, but it will level off in the long run. In the long run, employment is expected to increase,
hence, the multi stock scenario contributes to making the fishing profession attractive to young
people. The sector will be able to comply with this positive scenario by decreasing time at sea,
finding extra fishing possibilities (e.g. buy/exchange quota), investing in bigger vessels or an
extra vessel, and/or by investing in an extra hand. Imperfect implementation of the multi stock
scenario might lead to uncertainty, resulting in declining fleet size and consequently a decline in
direct and indirect employment.

The representative emphasizes that fisheries management needs to take into account the socio
economic aspects, such as the maintenance of direct and indirect employment, in particular in
regions highly dependent on fishing. Socio economic aspects are dependent on the biological
resources.

Widely Ranging Fish stocks

Killibeg Fishery
This case study focused on the discussion of measures, as no scenarios were available. Fishing in
the Killibeg fishery is a popular occupation, as earnings are good. The fleet size has been stable
for many years now and most enterprises consist of one vessel. Stocks are all in good shape with
some small localised exceptions, but are on average well managed and in a good state.
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Expected effects and reactions to restrictive measures

Killibeg fishers expect to earn less if TACs become more restrictive. More limiting effort
restrictions are expected to lead to less income, although a minority does not expect to be
affected. The negative effect could be alleviated by going to other fishing areas, fishing (extra)
on non TAC species and more profitable fish species, staying shorter at sea and/or finding extra
fishing possibilities (e.g. buy/exchange quota). The 8 fishers interviewed are willing to change
behaviour. Gear restrictions are not considered to be relevant for the KFO, although some
expect having to invest in adapted gear. An extra minimum landing size restriction and
precautionary measures for vulnerable species do not seem to affect the KFO fishers and do not
seem to be very relevant to pelagic fisheries: “we target pelagic fish above the MLS” and
“pelagic vessels are unlikely to catch these vulnerable species”. Concerning the effects of an
area closure, half of the respondents do not expect to be affected, as the KFO targets shoaling
migrating fish. The other half fears to earn less, being forced to reduce time at sea, or having to
compete more in others areas. As a consequence, they might move to other areas, or invest in
extra fishing possibilities.

The majority does not expect to be affected by the landing obligation. Some expect their vessel
to need an upgrade or to be replaced and there is fear that quotas may be used up more rapidly
for less financial return. Most respondents hope to catch less discards if time is given. Views on
relative stability are diverse as seen in these selected quotes: “Relative stability gives Ireland an
opportunity to continue to develop its fishing industry in its own EZ”, “Relative stability can act
as additional parameter to protect stocks”, “Relative stability enables Ireland to negotiate a
bigger share of the TAC” but also “Relative stability has been a disaster for Ireland and its fishing
fleet”.

In general, KFO respondents ((co )owners of the fishing enterprise) are very keen on continuing
the enterprise. It was difficult for respondents to judge whether restrictions would contribute to
reaching or to stabilise MSY for the target species. The KFO representative suggested to repeat
this questionnaire after providing additional information and after more than a year of the
landing obligation.

Herring and sprat in regions IV and IIIa (North Sea and Kattegat)
Three stakeholders were interviewed representing three different sectors/ industries:
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The Danish Pelagic Producers Organisation, targeting several pelagic species, in the North Sea,
Baltic Sea and the Atlantic, at industrial scale. The three herring stocks are their most valuable
species.
The Scottish Pelagic Fishermen’s Association, targeting firstly mackerel, then North Sea
herring. They do not catch sprat.
The fishmeal and fish oil industry, processing mainly sandeel but also other fish species as well
as by products from the fish processing industry.

Thus, this case study was carried out on representative level only.

One or two different management scenarios were discussed with the interviewees. The
scenarios represent different ways of splitting the TACs for the three fish stocks (North Sea
herring, North Sea sprat, Western Baltic herring).

1. Simple: In setting the individual TACs for the three stocks, the mixing of the two
overlapping herring stocks (NSAS and WBSS) is ignored.

2. Industrial: Setting the TAC according to WKHERTAC, plus the TAC for herring bycatch in
the industrial fleet is doubled.

Expected effects of future MSY scenarios

Scenario preferences differ between the three sectors/industries, depending on the sectors’
main target species. The expectations of the three interviewees concerning short, medium and
long term social, economic and governance effects of management changes are generally in line
with each other. Independent of the preferred management scenario, all three interviewees
expect improvements under their preferred management scenario in terms of higher income for
fishers, better/more employment opportunities, increased investments in the enterprise,
improved market opportunities. In general, improvements are expected to be seen in the
medium and long term. Scenarios leading to higher catches are expected to increase
investments of fishers in their own enterprise (e.g. new nets), because if you fish more, you
need to do more maintenance.

The two fisheries representatives do not expect crew working conditions and on board safety to
be affected by management changes in the short and medium term. In the long term, working
conditions might improve if the industry is flourishing. Fleet size and composition will not be
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affected in the short term in any case. In the Danish industrial fisheries, in the medium and long
term, fleet size might decrease and fleet composition might become less diverse.

The Scottish North Sea pelagic fisheries and the Danish pelagic industrial fisheries (and the
fishmeal industry) differ in their expectations concerning regularity of employment and
competition for fish. The Danish industrial sectors expect more regularity of employment with a
higher herring bycatch quota, as that would give them more predictability and stability for
planning. Such a management change affecting stability is expected to be felt already in the
short term. The Scottish sector on the other hand does not target sprat and is therefore affected
by the herring bycatch quota in the industrial sprat fishery only indirectly. Also, in the Scottish
case, quotas are allocated to the individual vessels, thus preventing competition for fish
between fishers. The Danish industrial fisheries, however, compete for fish. In that case, a
higher herring bycatch quota (“industrial” scenario) is expected to relax the situation, as fishers
would have to fear less that others might fish up the herring bycatch quota before they do.
According to the fishmeal industry, fish price would not be affected though, as there is still
expected to be competition for raw material.

Indian Ocean tropical tuna fisheries
This case used interviews with industry representatives to investigate sustainable MSY
management of Indian Ocean tropical tuna fisheries. The fishing industry representatives
objected to the exemption of coastal countries to limit their capacity, disagreed on the negative
opinion of their activities projected to the general public and requested the European Union for
market access restrictions for tuna products from fleets that do not fully comply with the
sustainability and management principles of the EU fleets. In particular, Tuna Regional Fisheries
Management Organisations such as IOTC should be able to force all its members to comply with
the regulations (catch restrictions and/or others) applied to European fleets. This would help
enhance the state of conservation of stocks and contribute to the transparency of the entire
assessment management process. Improving the opinion in the general public would
presumably have a positive impact on the value of the product. With limits to imports, the tuna
derived products entering European markets would presumably increase their value and
European enterprises’ economic performance. Finally, the social perception of the industries
targeting tunas worldwide would considerably improve if they provided a certification of good
practices.
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Analysis of expected effects and reactions and comparison
The analyses of survey responses highlight several variables and factors that influence fishers’
perceptions, expected effects and reactions. In the following we describe the most generally
occurring: continuation of a family enterprise, age and experience, willingness to change,
strategy to alleviate negative effects, lack of common understanding, common preferences,
future perspectives, compliance, and risks.

Continuation family enterprise

In all case studies, fishers are very keen on continuing the family enterprise. They often love
their profession, favor the freedom, and – especially when there is a successor – want to pass
the enterprise on to the next generation. These European fleets tend to be family businesses
that are family operated. 74 of all 83 contacted fishers work on the fishing vessel, of which 69 as
a captain. 74 respondents are (co)owner of the enterprise. The enterprises own on average 1.8
fishing vessel.

Age and experience

The interviewed fishers are relatively old (on average 48.7 years) considering the average age of
working persons in the Netherlands (41.7 years, but in agriculture and fisheries 44.5). In Europe
the percentage of aged 50+ in the working population will increase from 28.5 in 2012 to 34.1
percent in the coming years (van der Erf 2012). The Irish Killibeg fishers are younger on average
(44) this is consistent with a lower percentage of 50+ working people in Ireland than in the rest
of Europe. Average fishing experience is 29 years.

Willingness to change as a consequence of policy measures

A slight majority indicates a willingness to change as a consequence of (more or new) restrictive
measures. However, some fishers stated that willingness to change is rather about having no
real choice; not wanting to do illegal fishing practices, still having debt or wanting to continue
the family enterprise when they have successors. Below are more details on the different
measures on the aggregated level. Note that not all fishers answered all questions. Respondents
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gave the impression that the room for further regulation is very restricted, since fisheries is
already under pressure.

1. TACs

 Are you willing to change your fishing practice/behaviour in order to
alleviate the (possible) negative effects of implementation of TACs or more
restrictive TACs? 

Response 
Total

Response 
Percent

Yes 45 55%
No 26 32%
Do not know 11 13%

Total Respondents (For this Question) 82 100%

2. Effort restrictions  

 Are you willing to change your fishing practice/behaviour in order to alleviate
the (possible) negative effects of implementation of effort restrictions or
more limiting effort restrictions? 

Response 
Total

Response 
Percent

Yes 45 62%
No 20 28%
Do not know 7 10%

Total Respondents (For this Question) 72 100%

3. Landing obligation

 Are you willing to change your fishing practice/behaviour in order to alleviate
the (possible) negative effects of implementation of the discard ban? 

Response 
Total

Response 
Percent

Yes 37 45%
No 27 33%
I do not know 18 22%

Total Respondents (For this Question) 82 100%

4. Gear restriction

 Are you willing to change your fishing practice/behaviour in order to alleviate
the (possible) negative effects of implementation of this gear restriction? 

Response 
Total

Response 
Percent

Yes 37 52%
No 26 37%
I do not know 8 11%

Total Respondents (For this Question) 71 100%

5. Area closure

Are you willing to change your fishing practice/behaviour in order to alleviate
the (possible) negative effects of implementation of the area closure? 

Response 
Total

Response 
Percent

Yes 40 50%
No 26 32%
Do not know 14 18%
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Total Respondents (For this Question) 80 100%

6. Minimum landing size
 Are you willing to change your fishing practice/behaviour in order to
alleviate the (possible) negative effects of implementation of this minimum
landing size  for a target specie? 

Response 
Total

Response 
Percent

Yes 32 45%
No 27 38%
I do not know 12 17%

Total Respondents (For this Question) 71 100%

7. Precautionary measures for vulnerable species

 Are you willing to change your fishing practice/behaviour in order to
alleviate the (possible) negative effects of implementation of  precautionary
measures for vulnerable species like ray, sharks etc. or more restrictive
precautionary measures for vulnerable species like ray, sharks etc.? 

Response 
Total

Response 
Percent

Yes 29 37%
No 37 47%
Do not know 13 16%

Total Respondents (For this Question) 79 100%

With respect to additional restrictions on TACs, effort, gear, and areas (diagrams 1, 2, 4, 5
above), 50% or more (up to 62%) of the respondents were willing to change behaviour. Most
respondents were reluctant to change behaviour or were unsure how to react as a consequence
of the landing obligation, minimum landing size, and precautionary measures for vulnerable
species (diagrams 3, 6 and 7 above).

Strategies to alleviate negative effects

Fishers chose from a diversity of answers on how to react and adapt to restrictive measures and
could also add their own ideas. Various strategies are mentioned to alleviate negative effects of
the different measures, like adapting fishing gear, going to other fishing areas, and if possible,
investments in quota, vessels, and gear. Fishers did not have clear ideas for alleviation
strategies, if they want to change and their options are constrained by the financial position of
the enterprises. Strategies are described in detail in the case specific annexes 4 12.
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Lack of (common) understanding of the MSY concept

Many fishers found it difficult to give a clear answer on how a management measure would
affect MSY; they felt the answer depended very much on how the management measure
interacted with other management issues and therefore giving a simple answer was difficult.
Fishers think that scientists are compartmentalizing fisheries, while fishers themselves seem to
have a more holistic view and perception of the fisheries. “These are all separate questions
while everything is interdependent”.

Common preference for scenarios with positive economic effects in the long run

The majority of all respondents preferred those scenarios that would improve income and
market opportunities in the long run. The other social and economic aspects, like employment,
on board safety, crew working conditions, regularity of employment, trip length, and
competition for fish, are expected to remain (more or less) the same in short, medium and long
run.

Future perspectives

42% of all respondents consider it necessary to make the fisher profession more attractive to
young people, whereas 22% would rather discourage young people to become fishers. Young
people would appreciate having a week off more often. New ships and innovations are also
attractive to the young generation. It is hard to obtain properly schooled crew, but “it has to be
in your blood, the hard work of a fisherman”. This correlates with the high average age of
fishers, and consequently a lack of young fishers.

Compliance
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76% of all 83 fisher respondents state that they are able to comply with their preferred scenario.
However, fishers’ “ability to comply” with the chosen scenario is rather interpreted as “being
able to survive as an enterprise”. Equity and fairness in the implementation of rules are vital. In
the wide ranging case study, the industry has difficulties accepting management measures
because they feel like part of the fleet is exempt. Having transparent, clearly defined rules is key
to successfully manage sustainable fisheries.

Risks per case study

In this part the responses of the survey on representative level are included.

Eastern Baltic rebuilding cod stock scenario: If cod does not recover, the fleet will decrease. The
trust relationship between fishers and science is poor and needs to be rebuilt successfully.

The Balearic effort reduction scenario is expected to yield no or hardly any consequences for the
small scale fishery. The risk, however, is that the expected gains (less fuel consumption and
higher fish prices) are not realized.

North Sea mixed demersal fishery (NL), the MSY maximum turn over, increase in days at sea and
employment scenario. The landing obligation is expected to interfere negatively with the
dominant ITQ system. Income could decrease, especially in the beginning, but the fishery
has not much buffer. The management scenario lacks a good vision for the future. Fuel
prices or fish prices cannot be influenced on a regional level. In general, fishers are skeptical
about the usefulness of scenarios (i.e. they never work out the way they predict), and there
is a lack of trust in science and policy. “It is entrepreneurship against regulation”.

North Sea mixed round fish fisheries (DK). MSY plus landings obligation scenario. The landing
obligation is currently not matched by a corresponding quota increase to compensate for
the discards taken ashore. This missing quota could lead to a cessation of fisheries due to
the occurrence of choke species (mainly cod, but plaice was mentioned as candidate).

Irish and Celtic Seas ray and skate fishery. The Spatial scenario and Species specific Harvest Rule
scenario. A risk of the Spatial scenario could be the political barrier to select closed areas
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due to different fleets targeting different grounds. There is also a perceived risk of non
compliance with closures which may be linked to competition and lack of trust between
different fleets. Species specific Harvest Rule scenario could create problems in relation to
choke species in the context of a discard ban and doubt that the scientific knowledge will be
sufficient to manage this scenario well.

Conclusions Future Issues
Legitimacy and compliance issues can be expected as a consequence of more restrictive
measures. A slight majority of the interviewed fishers indicated a willingness to change as a
consequence of more or new restrictive management measures to reach MSY. However, they
commented that their “willingness to change” mainly refers to the lack of alternatives. Apart
from already being in debt to their banks, the interviewed fishers consider fisheries have “top
down management” and consequently they do not feel included in management decisions.

In general, perceptions and knowledge of fisheries differ between fishers, their representatives,
scientists, NGO representatives, and decision makers. Fishers speak and think about their fishery
in a specific language that is different from other stakeholders. This divergence in knowledge
and communication needs to be addressed urgently, since “inclusive governance” is a common
aim of all stakeholders. Apart from different knowledge and information systems and different
perceptions, issues of trust and recognition of different stakes and interests need to be taken
into account more explicitly in fisheries management.
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4. Find the economically most appropriate paths towards MSY
(Task 3.3)

Introduction
To define where decision makers set the sustainable level of exploitation they have to account
for objectives on economic and social sustainability in addition to environmental ones. However,
those objectives are not as transparent as the ecological objectives (set with clear targets in
terms of biomass). Trade offs between economic, environmental and social objectives have to
be made and depending on the objectives favoured (equity, economic performance, ecological
sustainability), the final situation can be very different (Voss et al. 2014).

In this chapter/task we assume that the long term objective and sustainability criteria are clearly
defined, and test scenarios on several MSY variants. The question addressed is not which variant
is best but how to get there in the most economically appropriate way.

A fastest path to environmental sustainability is usually safest ecologically, reverting trends of
overexploitation and achieving safe biological limits. However the fastest path usually comes at
higher costs for the fishery. Closing a fishery for an overexploited species will likely have benefits
for the species but the fishing fleets are not likely to remain in business, leading to a collapse of
landbased activities and markets. However, sustainable stocks can also be achieved by another,
slower way which may also ensure socioeconomic sustainability. This task is about assessing of
the short term trade offs to find appropriate paths to the sustainable variants defined in WP2.

Defining the paths
Defining appropriate paths to sustainability requires identifying environmental, economic and
social sustainability constraints. The constraints used to define the appropriate paths represent
the three sustainability pillars, ecological economic and social sustainability:

Ecological constraints usually relate to the health of the stocks, single species status,
and, where available, ecosystem indicators.
Economic constraints are often less well defined, because the economic performances
of fisheries depend on factors which managers do not control, such as fishers behaviour



50

or fuel and fish prices. The fishing industry has expressed their preference for stability in
their catch opportunities, stating that it is important to keep their market share.
Social constraints often contradict the other types of constraints. The industry often
mentions keeping the fleet at its current size, but if the current fishing pressure (F) is too
high then decommissioning schemes are unavoidable. In addition, small scale fisheries
are often less efficient than larger scale fisheries, but are seen as important for the local
communities.

For this task, four cases studies were investigated: the Baltic Sea, North Sea (demersal, mixed
fisheries and flatfish and shrimp fisheries in the south), Western Waters (Iberian Sea and Bay of
Biscay) and Mediterranean Sea (Balearic and Aegean seas). The sustainability constraints
identified for these case studies were:

Maintain stable TAC/effort
Preserve good status of stocks
Reconcile quotas in multi species fisheries
Maintain employment

For each case study, models that had already been applied in WP1 and WP2 (see deliverable
1.31) were used to find the optimal paths. The first three constraints, depending on the case
study, were used as a rule to define levels of exploitation while the latter was used to evaluate
some of the scenarios. In addition, widely ranging fish stocks (tropical tuna) were considered in
a qualitative exercise as no economic data was available.

Baltic Sea
The dynamic, age structured, ecological economic multi species optimisation model developed
in Myfish includes interactions between the central Baltic cod, herring and sprat fisheries.
Different management objectives were defined, including different versions of MSYs and
combined with a set of constraints. Model outputs produced the economically most appropriate
paths towards the identified multi species objective(s). We tested 4 management scenarios.
According to the economically optimal management (Scenario 1), the cod fishery would need to
be closed for almost three years (F=0.04 in third year), followed by a gradual increase to the
steady state value of F=0.35 with a concurrent strong increase in profits. Cod stock rebuilding

1 http://www.myfishproject.eu/images/MYFISH/Deliverables/D_1.3_MYFISH%20v3.pdf 
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under the cod management plan (Scenario 4) takes a few years longer, as fishing is kept up at
the reduced rate of F=0.3. Scenarios 2 and 3 allow for continued cod fishing at moderate (2) or
high levels (3). However, in scenario 3 the cod fishery remains unprofitable. Due to the bad
stock status and the current unprofitability of the cod fishery, all scenarios offer monotonically
increasing total profits, even when the cod fishery is closed in the beginning. For more
information see annex 13.

Mediterranean Sea

Western Mediterranean Sea Balearic Islands
We tested four alternative fishing effort reduction scenarios each aiming to achieve one of three
management objectives: (1) All Green (AG) – maintain the target species at levels equal to or
above their MSY; (2) Multispecies MSY (MMSY) maximise the sustainable aggregated catch of
the target species and (3) MEY maximise the net economic profit from the fishery. A simulation
bio economic model specifically designed for the Mediterranean fisheries (MEFISTO) was used
and four alternative fishing effort (measured in fishing days) control measures investigated: (1)
reduction of fishing effort to the level that would lead the fishery to the desired management
objective at once; and the three gradual decreases (2) 10% reduction per year; (3) 10%
reduction every 3 years and (4) 10% reduction every 5 years. Results suggest that reducing effort
at once would have short term economic losses that could be diminished by a smoother effort
reduction, while a 10% reduction every five years would be less effective in the AG Scenario
(Figure 4.1). In addition, results suggest that direct effort reductions would be adequate to
rebuild the most overexploited stocks (hake) but that the desired catch levels of the other three
stocks’ could also be reached with smoother effort reductions.

Of the three management scenarios, AG seems the least feasible as it would require an
immediate drastic effort reduction (79%). Lower effort reductions (48 57%), implemented
gradually towards the multiple species MSY (MMSY) or the Maximum Economic Yield (MEY)
objectives would be equally effective in attaining long term sustainability yield and would
mitigate the unwanted economic impacts on the fishing industry of sudden fishing effort
reductions.
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Figure 4.1. Net profits for the fishery of alternative effort reductions to achieve three management objectives (All
Green, Multispecies MSY and Maximum Economic Yield).

Eastern Mediterranean Sea Aegean Sea
The eastern Mediterranean case study focused on the multi species bottom trawl fisheries
exploiting the demersal resources of the Aegean Sea. The medium term effects of various input
control management measures on economic MSY variants were examined considering also
biological constraints (i.e. exploitation state of key stocks), and market supply. The management
scenarios were simulated using the FLR framework (Kell et al. 2007) employing an operating
model consisting of three components: (1) a population model; (2) a fleet model and (3) an
observation model. The examined measures included temporal fishery closures, capacity
reductions and gear selection improvements. Results indicated that capacity decreases through
a reduction of the fleet size by 20% (assuming no compensation in effort) ensure the healthy
state of the stocks and maximise the net profit levels of individual vessels without affecting the
medium term market supply. However, such a measure will increase unemployment, and
subsidies may be necessary to counterbalance negative social effects. A more conservative path
towards profit maximisation including a one month closure of the fishery in addition to the
current 4.5 closed months per year increases the economic efficiency of the fishery while
keeping stocks at marginally healthy levels. The current situation and the scenario assuming
selectivity changes are the less optimal in terms of both ecological and economic sustainability.
It should be noted that the economic performance of the fishery is highly affected by fuel prices
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given that fuel costs compose a large proportion (>40%) of the total operational costs. Figure 4.2
illustrates how much net vessel profits can differ for the examined management scenarios,
depending on the assumed fuel price (mean fuel price of 2013 (left) and of 2015 (right), see also
deliverable 2.4). For more results on this case study see table in annex 14.

Mean fuel price of 2013 Mean fuel price of 2015

Figure 4.2: Modelled annual development of net profits (in ‘000 Euros) per vessel (bottom trawlers) from 2013 to
2015 for four different scenarios (black: status quo; blue: capacity decrease; red: additional temporal closure;
green: selectivity improvement), assuming fuel prices equal to the mean value of 2013 (left) and 2015 (right).

North Sea

North Sea demersal roundfish fishery
The Fishrent model was used to investigate the following four different management
approaches for the North Sea demersal fishery: (i) Restricting possible fleet capacity reduction
per year to a maximum of 0%, 5% or 10%, (ii) Inter annual TAC variability restricted to a
maximum of 10%, 15% or 20%, (iii) cod target F equal to 0.2 (the previous estimate of FMSY),
FMSYlower (0.13) and FMSYupper (0.33), and (iv) with and without a landing obligation. In all four
cases, the economically optimal path towards sustainable yield was investigated from a profit
(MEY), and landings (MSY in weight and in value) maximising point of view, and based on the
possibility of quota transfers between national (but not international) fleets. This was
contrasted with the traditional management case with fixed quota shares.

MEY and hence the highest economic outcome is obtained when the upper limit of the cod
target fishing mortality is applied. However, this leads to a cod stock that is around ~0.9 of the
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MSYBtrigger in 2020. When FMSY or FMSYlower are used, the cod stock approaches MSYBtrigger in 2020,
but with a loss in NPV of ~35% and ~61%, respectively. In contrast, if the target F for cod is kept
at FMSY but the yearly TAC variation is reduced to 10% for all species, a slight gain can be made in
the economic outcome for the fishery. This also leads an improved TAC utilisation of the other
demersal species.

If the ‘traditional’ MSY measured in catch weight is the objective, it economically optimal to
reduce the yearly TAC variation to 10%, which leads to a further reduction in effort compared to
the base case. FMSYupper as target fishing mortality for cod will lead to economic gains, but also a
further reduction in the cod stock in 2020 and higher efforts exerted, albeit with better use of
the TACs of the other demersal species.

In conclusion, a reduction in yearly TAC variation provides economic gains, when considering
both the traditional MSY and MEY management objectives. MEY provides the highest overall
economic outcome, with lower environmental damage, less effort exerted and lower full time
employment in the fishery compared to the MSY case. See annex 15 for more information.

North Sea demersal fisheries
The work in MYFISH led to the suggestion that the dynamic nature of the biological system could
be addressed through defining MSY as a desirable area of “Pretty Good Yield”, with FMSY ranges
rather than single point estimates for each stock. In collaboration with Myfish, ICES identified
ranges around FMSY for the main demersal stocks in the North Sea, using single stock projections
(ICES, 2015). We evaluated the impact of these ranges in a mixed fisheries context, where fleets
may over or undershoot some the TAC of some stocks when targeting other stocks. The Fcube
model (Ulrich et al., 2011) routinely used by ICES for providing mixed fisheries considerations
was extended into medium term stochastic MSE projections. We demonstrate that using FMSY

point estimates is robust to potential mixed fisheries interactions. Risk to stock biomass remains
low. In contrast, we observe that sustained fishing of all stocks at FMSYupper incurs higher risks of
low biomass for some stocks in the short and medium term, which are further increased if
mixed fisheries interactions take place. As a result, we suggest that the upper range value
should not be used as a consistent long term target across species, but rather as a buffer
tempering short term negative impacts of lower TACs on the fisheries. We propose an
alternative approach, providing an annual value of target F by stock within the FMSY range. This
approach is based on the idea of minimising the imbalance between single stock TAC, by
searching the set of F values that would minimise the risk of over and under quota overshoot
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estimated in the model. This approach is directly operational, and is explored for the 2016 target
as an example. We also note that for the North Sea demersal fisheries, the fishing mortality for
most stocks is already at FMSY or within the range, so this approach could be implemented
quicker than in situations where a few stocks are exploited significantly above the levels
compatible with MSY.

This work is the outcome of science and policy developments that have involved both the
MYFISH project and the advisory services in ICES and STECF, allowing research to be directly
used for management advice. For more information see Ulrich et al. (2016, annex 16).

Southern North Sea
In the southern North Sea case study, we used the optimisation model SIMFISH to determine
the optimal economic path to sustainability of the flatfish and shrimp fisheries over 40 years.
We examined the transition period 2012 2020, based on three scenarios: (1) maximising catch in
kg (MSYkg), (2) maximising catch in value (MSYeuro) and (3) maximising net present value of
profit (MEY). The MEY scenarios perform best in terms of economic performance. For these
scenarios, sole is at FMSY in 2020 and plaice is below the F range. Disinvestment scenarios
suggest that while allowing vessels to exit faster can make the remaining part of the fishery
more economically profitable and decrease fishing mortality, this leads to a smaller fleet. The
stocks in this case study are all within safe biological limits; plaice is currently fished at FMSY and
sole is within the FMSY range but still slightly above FMSY. Setting the TAC for sole at FMSY will lead
to under utilised quota of plaice but F ranges could be use to maximise the combined yield. As
the stocks are currently in good state, constraining inter annual variation of catch only leads to
capping the possible increase of plaice catch. When this happens, fishers reallocate their effort
on sole which has negative impacts on the stock. For more information, see annex 17.

WesternWaters
An equilibrium bio economic model was developed to calculate a set of multi stock reference
points for the Iberian Sea. The F objectives for the main stocks of the fishery were calculated
considering not only the ending year (2020) but also throughout the entire transition phase
from the starting year (2015). The multi stock reference points were used in a simulation bio
economic model (FLBEIA) to see if they are capable of reducing the likely fishing opportunity
losses derived from the implementation of the Landing Obligation by comparing the economic
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results obtained when applying single stock reference points (as calculated by ICES in their
respective working groups) with multi stock reference points.

Further, given that stakeholders expressed a preference for a softer transition phase, we
attempted to parameterize these preferences using a constant elasticity substitution (CES)
utility function:

,
1

1)(
1

U  (1) 

where represents an economic indicator (e.g. profits, or yield), the parameter 0

represents the curvature of the utility function and the parameter 0/1 is the
smoothness parameter representing the intertemporal elasticity substitution (IES) between

profits at any two points in time. Different values for the smoothness parameter, , represents
different degree of desire for smooth exploitation paths. In general, the closer to zero the

smoothness parameter is the higher the desire to attain a smooth development. The
indicator coincides with the economic indicator for . The trajectories obtained are shown
on Figure 4.3.
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Figure 4.3 Optimal scenario (Scenario I –maximization of the NPV of the fishery) versus a gradual scenario (Scenario
III). The red line denotes the business as usual scenario.

We introduced these paths to the FLBEIA model to calculate the loss in economic terms per
fleet, derived from the use of gradual, but less economically efficient, paths. In both cases, using
multi stock or gradual paths, the results suggest that the comparison between the status quo
situation and the alternative management is sensitive to the behaviour of the fleet. Hence, the
final economic result depends on how fishers react to management. For more information see
annex 18 with a summary of Prellezo et al. (in prep.) and Garcia et al. (in press).

Widely ranging
The contribution of the numerical models for Indian Ocean tropical tunas aimed at assessing the
differential impact of a multispecies management of tuna resources, at investigating the range
of target reference points required to maintain tuna stocks at sustainable levels with high
probability while producing high catch and, contributing to the ongoing MSE framework of
Indian Ocean tropical tunas, which is currently at its first stages.
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Synthesis on economically appropriate paths
The definition of an economically appropriate path varied from case to case and was context
dependent. As expected, the fastest paths to long term improved ecological and economic
statues gave the best results in terms of environmental sustainability but not necessarily in
terms of short term economic viability.

Stabilising TAC or effort can be beneficial (e.g. the North Sea demersal fishery, Aegean Sea) but
may in some cases prevent recovery (Baltic Sea). Between these extremes are examples where
both may occur depending on the degree of stability (e.g. Balearic Sea). The optimal strategy can
vary depending on whether the overexploited stock is commercially valuable or not. For
example, the most valuable stock in the Baltic is cod; therefore rebuilding the stock of cod by
completely stopping the fishery is optimal in the medium term because even a low level of catch
seems to prevent recovery.

If the path to requires years of economic losses for the industry, this can mean that by the time
the stocks are rebuilt, the fishing fleet no longer exists. If the fleets are unable to allocate their
effort to other species, a long inactivity period can lead to permanent reallocation of vessel
activities or loss of market opportunities as fish are easily replaced, and competition with cheap
aquaculture products is strong. Further, harbour facilities may close because of the low volume
landed. Constraining the path to sustainability to a slower pace can maintain both fisheries,
market opportunities and harbor facilities.

In multi species fisheries, the balance between the quotas of different species is important.
Fishers do not like missed opportunities and having quota they cannot catch because the quota
of another species is already taken can lead to frustration. F ranges can be implemented to
define an “area of possibilities” where all stocks would be safe and within which decision makers
could balance trade offs.

Stability constraints have long been accepted as important for fisheries. They are still used in the
current long term management plans but their future is uncertain. Multi annual plans do not
use these types of constraints by default; they will need to be added by regional groups in multi
annual plans.
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5. Regionally specific synthesis and conclusions (Task 3.6)
Under task 3.6, the results of the input to multiannual plans (task 2.4), the governance analysis
(chapter 2), social/behavioural studies (chapter 3) and the bio economic modelling results
(chapter 4) are synthesized on a regional scale. The focus is on the integration of the social and
socio economic considerations obtained from stakeholder interviews with the results from bio
economic models. By synthesizing these results, we provide advice for the development and
implementation of regional fisheries multiannual management plans. Common themes of the
syntheses and advice are targets and limits, ecosystem aspects, management measures, policy
and governance, and a re evaluation of lessons learned.

Advice for the construction of multi annual plans (MAPs)

Baltic Sea

In 2014, the analytical stock assessment of eastern Baltic cod failed due to a combination of
deteriorating quality of assessment input data, potentially invalidated model assumptions, and
lack of ecological process understanding to interpret trends in available data. Consequently, the
current stock status is unclear, and a number of adverse developments indicate that the stock is
under pressure. Assessment of herring and sprat in the central Baltic shows that the biomass of
these is currently above the biological reference points, while the fishing mortality is fluctuating
around the level consistent with delivering MSY in the long term. Prior to the sudden failure of
the cod assessment, the eastern Baltic cod stock has been recovering after decades of depletion,
despite generally unfavourable environmental conditions for cod. A cod recovery raises two
fundamental management questions involving trade offs: (i) How much biomass and potential
economic yield, provided by the high value cod, needs to be sacrificed to allow for the
protection of lower market value, but ecologically important, forage fish (herring and sprat); and
(ii) What are the additional costs of considering an equitable distribution of benefits between
the demersal (cod) and pelagic (forage fish) fisheries sectors, given that the latter expanded with
depletion of the cod?

We evaluated these questions through modelling different MSY objectives, conditional on
different kinds of constraints (ecosystem, economic, social) and with different kinds of
management measures. The Baltic Sea Advisory Council (BSAC) was included in the process from
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day one to ensure that the views of stakeholders were integrated in the work throughout the
project.

Targets and limits
MSY variants, targets/objectives and limits/constraints were identified in a trans disciplinary
process involving both stakeholders and scientists. Participants worked positively together,
discussed issues and made extensive comments to the options. Concern was raised over some
definitions and distinctions between them. In general, the participants considered that the aim
of fisheries management must be compatible with maintaining the stocks above precautionary
limits, e.g. limits below which stock recruitment is impaired. Within the area defined as
compatible with sustainability, scientists are expected to provide advice on the relevant trade
offs between different yield and ecosystem aspects. However, scientists should not be
responsible for making decisions on the exact trade off of different yield aspects in an
automated fashion. Such information may be presented to guide decision makers but should
not be considered as legally binding in the decision process. A structure where scientists provide
advice on the combination of management targets, which were considered sustainable and
would provide yields reasonably close to the estimated MSY was considered to be a potentially
useful route forward. One option to provide some flexibility for decision makers is to use MSY
ranges. Such ranges were subsequently requested by the Commission and delivered in
collaboration with ICES.

Combining the stakeholders’ views and priorities with available modelling skills, we constructed
three main management scenarios: 1) Our ecological economic model runs suggest that cod
recovery strategies based on profit maximization may cause the risk of stock collapse for forage
species with low market value, such as Baltic sprat; 2) Economically efficient conservation
efforts to protect sprat would be borne exclusively by the forage fishery, challenging resource
use equity between fishing sectors; and 3) Optimizing equity instead of sprat biomass would
reduce potential profits of the overall Baltic fishery, but may offer an acceptable balance
between overall profits, species conservation and social equity. The output, including
uncertainty estimates, was summarized in Decision Support Tables to facilitate communicating
potential options with stakeholders.
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The priorities of stakeholders for different MSY/MEY objectives and their responses to
constraints were discussed in a special workshop. The stakeholders received the presentation
with an open mind, acknowledging the need for simplifying the Baltic Sea situation in order to
analyse trade offs. However, they underlined that the presented scenarios were undeniably
simplified. Indeed, they feared that any policy/management stakeholder being presented with
the more ‘simplistic’ scenarios would make decisions ignoring the rather complicated underlying
reality of the scenarios. There was rather high disagreement on the applicability of the different
management objectives.

Economic yield is one objective, but there are other objectives as well and scientific research
can help to highlight all the options and models available. This necessitates a broad approach
where trade offs can be discussed and weighed up against each other. Choices concerning
trade offs made from a biological point of view could potentially have very different effects for
the various parts of the fishing sector. These aspects need to be clearly outlined so that the
trade offs, in all perspectives, are clear and quantifiable. This would potentially make the
management/policy decisions more informed. Concerns were raised that any trade off would
have implications for relative stability. Accordingly, including relative stability in the MEY
scenario presentations was judged as important albeit very complex. However, successful
incorporation of stakeholder driven modelling activities, as performed with the MYFISH project,
will require changes in the existing management/governance system if the decision making
system underpinning the new CFP is to be effectively regionalized.

Ecosystem aspects
Ecosystem based fisheries management (EBFM) is underway in Baltic fish stock advice and
management. The ICES initiative towards an integrated Baltic cod assessment, in the form of the
2014 Workshop on Scoping for Integrated Baltic Cod Assessment reflects an EBFM development
where advice for a target resource species is supplemented with relevant ecosystem
information. Such information is urgently needed, as unfortunately exemplified for the eastern
Baltic cod stock which currently faces substantial pressure. Unfortunately, the ecological drivers
affecting the current situation remain unclear.

For the Baltic Sea, in the last few years ICES has provided ‘demonstration’ advice taking account
of multispecies interactions focusing on cod, herring and sprat. However, a multispecies



62

approach clearly demonstrates that objectives are dependent on potential trade offs and social
and economic factors need to be considered. Although the importance of social and economic
factors is generally recognized, these factors have not yet been included in the assessment and
advice framework. For multispecies multiannual plans to be effectively established and
operationalized, scoping exercises must take place involving scientists, managers and
stakeholders, in which the preferred management options for the key interacting species must
comply with pertinent policy aims and constraints.

Management measures
As the fishery is already under pressure, nearly all restrictions were expected to lead to a
substantial loss of income, number of vessels and employment. The landing obligation was not
expected to be a major problem but there was lack of satisfaction with regulations, stock
improvement, collaboration with science and participation in decision making.

Policy and governance
The European Commission has proposed creating a MAP for the Baltic, primarily focusing on
cod, herring and sprat, which are the three fish stocks of major importance in the central Baltic
Sea. With the draft MAP, the European Commission aspires to establish a multispecies fisheries
plan taking into account the dynamics between the target fish species, in contrast to the
previous management focus on single species aspects. It is intended to include economic and
social aspects besides the customary bio ecological aspects. The draft is based on the ranges
produced by Myfish and ICES in collaboration.

The development of scientifically based ‘what if’ scenarios represents a major vehicle for
discussion of potential ecosystem developments and importantly trade off options, exemplified
in DSTs, seen from the perspectives of multiple stakeholder groups. However, the Baltic Sea
currently lacks a cohesive regional forum for bringing together scientific advice, consultation
and dialogue, and eventual decision making.

For making responsible and effective decisions in support of prudent policy development and
management, communication and dialogue about novel scientific developments must involve all
appropriate stakeholders through a participatory and transparent process, and stakeholder
feedback iteratively taken into account so that current and impending research outcomes better
serve societal choice and acceptance criteria. Thereby, stakeholder relationships built on
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understanding and trust form a prerequisite to secure successful implementation of fisheries
policies and regulations and to avoid unintended misguided incentives.

Re evaluation of lessons learned
During MYFISH discussions, it became obvious that basic conservation goals, e.g. the need for
minimum stock sizes, are largely undisputed, while the path towards sustainable use is
controversial. There are a number of ‘beyond profit’ interests in fisheries: enhanced stability
and resilience as well as reduced uncertainty are key objectives which have been raised both
from fishing industry and from nature conservation (i.e. environmental NGO) representatives. In
this context, the discussions on long term objectives as well as trade off analysis were highly
welcome. There was, however, no comprehensive agreement on how far into ecology (e.g.
species interactions, ecosystem considerations) fisheries management should go. Furthermore,
it was especially pointed out by the fishing industry that science should see its role in
elaborating and displaying the costs and benefits of various scenarios/options, and to leave
decision making to the policy system, i.e. scientists should act as ‘honest brokers’.

The request for longer time perspectives and enhanced stability of fishing opportunities and
reduced uncertainty is encompassed in the draft MAP proposal for the key commercial Baltic
Sea fisheries. The proposal acknowledges the ecological reality of multispecies interactions and
aims to incorporate the best scientific knowledge available. It leaves space for trade off analysis,
as the fishing mortalities (FMSY) are provided as a range of values for each of the stocks, instead
of a non negotiable FMSY point estimate. Within this range, the system will provide a ‘pretty good
yield’, and in so doing provide a practical and acceptable solution for the combined fisheries.
This has to be considered as a first step only, as the task of fully incorporating species
interactions as well as socio economic considerations remains open.

As the Baltic ecosystem, including its socio economic aspects, are frequently changing due to
the influence of various human and naturally induced drivers, it is prudent to regularly review,
revise and adapt the above mentioned multispecies MAP. MSY/MEY value estimates are
dependent on the changing status of the ecosystem and the agreed MAP needs to anticipate
these changes. Periodic quality control should be shaped by full openness and transparency
involving dialogue and feedback on preferred options from stakeholders, i.e. advancing to a full
‘transdisciplinarity’ approach while being based on scientific evidence and advice.
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Western Mediterranean Sea: Balearic Islands
The Mediterranean demersal fisheries are multifleet and multispecies with more than 100
species in their landings. The two main fisheries, bottom trawl (BTF) and the small scale (SSF)
fisheries are both characterized by spatial and temporal variability of their fishing strategies that
mainly depend on the bathymetric range and determine the target species and demersal
communities exploited. Identifying métiers or fishing tactics (FTs) is a key point in fisheries
showing such heterogeneity of fishing practices. The BTF and SSF from the Balearic Islands use
up to 4 and 8 different FTs, respectively. Fisheries management in such a scenario is challenging
and, in order to be operative, must focus on the most important targets stocks.

Targets and limits
The four BTF target species show very different stock exploitation status, with Fc/FMSY ranging
between 1.7 (Norway lobster and red shrimp) and 7.7 (hake). Achieving the MSY target by 2020
will require drastic reductions of fishing effort. To this end, different management scenarios
were modelled within MYFISH (see task 3.3). The All Green Scenario demands a 79% reduction
in fishing effort, whereas the MMSY and MEY scenarios require reductions of 48 57%. Such
drastic reductions were considered absolutely unfeasible by fishers. As the current situation was
considered unsustainable given that all four stocks were overexploited, an intermediate
scenario in between the two extreme situations was proposed to stakeholders. For BTF, the
major constraint is the fuel price. According to stakeholders, the viability of this fishery also
requires marketing improvements intended to increase the fish/fuel price ratio.

Improving the exploitation state of SSF stocks would require comparatively moderate effort
reductions, far away from the drastic measures needed to recover some trawl target species
such as hake. The MEY scenario would be attained by reducing a 28% the current fishing effort.

Ecosystem aspects
Slow growing species are expected to be more sensitive than fast species to perturbations and
fisheries induced mortality. Owing to their contrasting traits, cephalopods and elasmobranchs
are typical examples of fast and slow strategies, respectively. Within MYFISH, we investigated
the responses of these two contrasting strategies to fishing exploitation and environmental
conditions. All cephalopod and elasmobranch species analysed are important by catch resources
from the Mediterranean bottom trawl mixed fisheries. Results confirmed the contrasting
responses of these two groups since cephalopods and elasmobranchs were exclusively affected
by environmental conditions and fishing exploitation, respectively. Our work demonstrates the
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existence of contrasting sensitivities to natural or anthropogenic disturbances that should be
taken into account for management purposes and highlights the need for specific strategies
adapted to those differential sensitivities.

Management measures
The main management actions for the BTF would entail reductions of fishing effort in order to
improve both the exploitation status of the target stocks and the viability of the fishery by
means of reducing fishing costs (mainly fuel consumption). Owing to the different exploitation
status of each single stock, effective management will demand differential effort reductions
(diversification of the fishing exploitation). As hake is the most over exploited species, effort
reductions should be higher on its fishing grounds (deep shelf) and even a recovery plan should
be considered for this species. All these measures should be accompanied with marketing
improvements.

The management measures agreed with stakeholders are summarized in three main actions: i)
reducing the fishing effort, which would improve the status of the main stocks and reduce the
exploitation costs; ii) improve the gear selectivity, ensuring whenever possible that the
minimum landing sizes are over the size at first capture; and iii) marketing actions to increase
the fish value (annex 19). In the Balearic Islands, the number of small scale vessels has
decreased more than 50% during the last 25 years. The number of bottom trawlers has also
suffered important reductions and, if the decreasing rate observed in Mallorca during the last 25
years is maintained, the fleet would disappear in about 20 years. Further reductions are
therefore not expected to be in accordance with ensuring the viability of the fishing industry.
Alternatively, effort reductions could be in terms of hours per day or days per week.

Mediterranean fisheries are regulated by technical measures (e.g. time at sea, gear power, mesh
size). Fishers were asked about the effects of the implementation of TACs and precautionary
measures for vulnerable species like rays and sharks. For most respondents the measure will
entail less earnings, though around a third think it will have no or minor consequences. The
responses reflect the different fishing tactics used by fishers because the commercial
importance of those species depends on the gear or fishing ground. The majority could not see
the purpose of changing fishing practices to alleviate possible negative effects of this
implementation. Regarding fishing effort restrictions, many think they will earn less, nearly have
to quit fishing or need to quit fishing since fishing would be unfeasible. For most respondents,
the effects of changing to more restrictive gears will be negative. Similarly, the implementation
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of more restrictive minimum landing sizes for target species would be negative for the majority
of respondents. There was no general agreement about the benefits of area closures. Around a
third of the fishers expected to earn less due to an area closure, while around a fourth expected
to earn more.

Policy and governance
In the Balearic Islands, as in other Mediterranean areas with important tourism activity, the
decreasing trend in the number of vessels was mainly due to EU effort reduction measures
together with the retirement of fishers or changing activity to the recreational register list. The
economic incentives to remove vessels resulted in a marked reduction in the number of jobs
rather than an effective decrease in fishing effort sufficient to offset the technical creeping. In
the case of SSF, a reduction of jobs might jeopardize the survival of a traditional activity with
high socioeconomic and cultural importance for Mediterranean coastal communities.

Re evaluation of lessons learned
The analysis carried out within MYFISH showed that most target stocks are overexploited, which
disagree with the generalized claims of SSF having lower impact on the resources than other
fishing gears. Although this overexploitation seems to reflect the current situation of the
resources, the actual values of relative fishing mortality and biomass (see Regional
Implementation Plan, annex 19) should be interpreted with care beyond tracking trends in the
fishery. The assessments were performed using official fishing statistics, which are known to
underestimate Mediterranean SSF impact due to the high levels of unreported catches. This
reinforces the need to raise the awareness in the fishing sector of the importance of providing
scientists the high quality data. In the highly touristic Balearic Islands, where recreational
catches represent 43% of the commercial catches, this activity may seriously affect the
exploitation state of some target stocks. Moreover, some of the recreational catches are illegally
commercialized. Effective assessment and management of SSF should thus tackle these two
main issues seriously, unreported catches and the impact of recreational fisheries.
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Eastern Mediterranean: Aegean Sea

The demersal fisheries of the Aegean Sea are characterised by high diversity, both in terms of
catch composition and the structure of the sector. The fisheries are typically multispecies, with a
large variety of fishing gears being used to exploit the stocks. Generally the fishing vessels
exploiting the demersal stocks can be classified in two major fleet categories: (a) bottom
trawlers and (b) artisanals. The artisanal fleets is mostly composed of small sized vessels and
exploit mostly the continental shelf utilizing a great variety of fishing gears (multi gear fleet),
such as different types of static nets and bottom longlines.

Targets and limits
Mediterranean fisheries management is exclusively based on various effort control regimes
(input control). Direct regulation of effort is achieved through a licensing system allowing fishing
in certain areas and seasons for particular vessels and gears, as well as through restrictions on
the fishing capacity of licensed vessels (vessel tonnage, engine power). Direct effort regulation is
typically accompanied by methods of indirect effort control, including various technical
measures and management actions such as closed areas and seasons, gear restrictions and
minimum landing size regulations. In addition to the management measures established at the
national level, a series of common input control measures have been imposed through the
Common Fisheries Policy (CFP) for the EU countries in the Mediterranean. Management targets
follow the objectives of the CFP, which demands that the exploited stocks should meet MSY
levels by 2020.

The CFP objectives, in the case of the Mediterranean demersal stocks that are managed through
input control schemes imply that the exerted fishing pressure should correspond to fishing
mortality levels that ensure MSY. However, in multi species fisheries it is not possible to achieve
MSY targets across all stocks simultaneously by any management measure.

One approach is to focus on the sustainability of the most sensitive stock, while monitoring the
remaining stocks' response to the implemented management measures. In reality, this means
the departure of FMSY point estimates and going towards more flexible paths that identify a
range of acceptable F targets for the main stocks. In line with this approach, we focused on the
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sustainability of the heavily exploited hake stock while monitoring the response of other
commercially important stocks to various management schemes. The approach was discussed
with fishers who evaluated a broad list of targets and constraints that were found relevant to
the Aegean demersal fisheries. The entire process was collaborative through meetings and
questionnaires. Generally, the perception of fishers was that the goals of fisheries management
should be twofold: maintenance of the stocks at safe levels and economic sustainability of the
fisheries.

Ecosystem aspects
The current management targets are based on single species stock assessments focusing on
commercial stocks. Thus, the ecosystem dimension of the fishing activity is only considered in a
non quantified way through the various input control measures that are implementing spatial
fishing prohibitions, mainly on sensitive habitats (e.g. posidonia and maerl beds). However, this
question is of great importance for the Mediterranean demersal fisheries, particularly the
bottom trawlers that capture more than 150 species, with discard rates usually ranging between
25 and 35%. Even though reference points may not yet be defined, some ecosystem aspects
could be incorporated in the management plans by e.g. considering the state of sensitive by
catch species, such as various elasmobranchs. Such discussions, however, are at an early stage
among stakeholders and although fishers consider the “ecosystem health” as an important
constraint, it is unclear how this could be broadly reflected into generally accepted management
measures.

Management measures
The management schemes discussed with stakeholders refer to various input control measures,
including temporal fishery closures, gear selectivity improvements, as well as capacity reduction
through fishing license controls. Fishers were reluctant to accept further effort reductions in the
form of spatial and/or temporal fishery prohibitions as they expect this to decrease their
income, at least in the short term. It should be noted that the bottom trawl fishery in the
Aegean Sea is already closed for a period of 4 months annually. After the recent increases in
mesh size introduced through the CFP, fishers do not see any options to improve selectivity
without losing catch. Fishers agree that an operational management plan should include
capacity reductions in terms of number of vessels in order to ensure the economic viability of
the fisheries. According to their views, such a measure would reduce competition among
fishermen, improve profit levels, and result in less pressure to the biological resources. It is
considered, however, that subsidies would be necessary to cope with such a measure.
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Policy and governance
Discussions about Long Term Management Plans in the Mediterranean demersal fisheries are in
a very early stage. In the Aegean Sea, uncertainties related to the existing economic crisis make
fishers even more reluctant to discuss and accept any plans. For instance, though they agree
that effort limitations would be beneficial in the medium long term, they expect that such
measures will threaten economic viability of the fisheries in the short term unless they are
accompanied by compensatory measures. It seems, however, agreeable that capacity
reductions are necessary to ensure the sustainability of both, biological resources and fisheries.

The recent reform of the CFP promotes the development of regionalized approaches regarding
the sustainable management of the EU fisheries. Such approaches trigger the decentralization of
management and consequently the departure from top down decision making systems. The
development of such decentralized management systems requires knowledge of the specificities
of the regional ecosystems and fishing activities. In addition, it calls for the formation of
institutional infrastructures that would support the participation of multiple “actors” in decision
making. The work carried out in the Aegean Sea provided information in support of the
development of such an approach and revealed relevant bottlenecks and deficiencies.
Bottlenecks exist in communication and data flow among the different fisheries stakeholders,
and the most important deficiencies are related to the lack of institutional infrastructures to
efficiently support participatory management approaches. This infrastructure issue is likely to be
the most essential deficiency in the path towards the development of efficient regionalized
multiannual plans.

Re evaluation of lessons learned
Communication with stakeholders suggests that the management tools used were generally
accepted but improvements are needed in the decision making approach. For instance, it is
broadly accepted that stocks and fisheries should be managed through input control schemes,
but there is a lack of transparency and participatory mechanisms when it comes to planning and
adopting specific measures. It is, however, difficult to identify commonly agreed harvest control
rules given that management objectives are prioritized differently among stakeholders.
Nevertheless, participatory infrastructures would at least improve transparency and ensure a
certain degree of acceptability of management decisions among stakeholders.
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North Sea
The North Sea is characterized by complex biological (i.e. predator prey interactions) and
technical interactions in mixed fisheries. MYFISH analysed several aspects that need to be taken
into account when implementing the CFP (i.e. MSY and the landing obligation) in the North Sea,
and in the following the main lessons learned are summarized. We focus on the main parts
relevant for a regional multi species management plan for the North Sea as well as governance
and policy issues relevant for a successful implementation.

Targets and limits
Multiple trade offs occur when implementing the MSY concept in the North Sea because of
biological and technical interactions as well as social constraints (see deliverable 2.3 and 3.1).
Trade offs related to biological interactions (high predator vs. high prey stocks) were identified
by managers in the Management reflection workshops as being an issue of high potential
conflict, with single species management advice still being preferred. In decision support tables
created for the North Sea case studies it could be demonstrated (see deliverable 2.2 and 3.1)
that the current definition of MSY “to maximise the yield in weight from a stock or community”
leads to a loss in profit and the relatively high fishing effort needed to fish out the associated
quotas leads to potential conflicts with environmental constraints. MEY seems to be an
appropriate concept to cover wider objectives, however, employment might suffer when aiming
for MEY instead of MSY. The question raised by the MEY vs. MSY dichotomy is what benefits
society most in the long run, either that the fishery contributes most economically, i.e. with the
highest catch value to the lowest costs, or that higher employment and higher food supply can
be maintained. When asking fishing industry representatives what they prefer, they gave the
highest rating to the MSY in Euros scenario in the southern North Sea case study (the MSY
maximum turn over, increase in days at sea and employment scenario)(see task 3.4 in this
report). In contrast, Industry representatives, NGOs and managers at the North Sea decision
support workshop preferred MEY but mentioned their concerns about the low employment (see
deliverable 3.1).

Overall, a “Pretty good yield concept” may be more suitable than trying to reach the absolute
maximum of a range of incompatible objectives. The need to remain within sustainable limits
(e.g. ecological limits) received more support in North Sea stakeholder workshops than
maximising any specific objective (see deliverables 2.1, 2.2 and 3.1). Sustainable ranges for FMSY

in accordance with the pretty good yield concept are one option in this respect. The aim would
be to keep all stocks within their individual sustainable ranges leading to pretty good yield (e.g.,
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at least 95% of the maximum) instead of trying to fish all stocks simultaneously at their stock
specific FMSY point estimate. This may lead to a broader interpretation of the MSY concept
because ranges could also include sustainable fishing mortalities above FMSY but provides room
to find compromises and allows minimizing the effect of choke species under the landing
obligation. At the same time it gives a framework for policy makers to restrict the negotiation
space to sustainable options.

The general principle of treating FMSY as a sustainable range has been explicitly acknowledged by
the European authorities (Task force 2014). ICES and MYFISH have been tasked with identifying
possible ranges for a number of stocks, using a standardised framework (MYFISH ICES
WKMSYREF III 2014). These elements are the backbone of regional mixed fisheries management
plans currently being developed. For the North Sea, STECF evaluated with support from the
MYFISH community that FMSY ranges could lead to more flexible sustainable management of
mixed fisheries, provided that TACs are not blindly set at the maximum of the range each year
(STECF, 2015). In addition, the upper limits of the ranges identified in WKMSYREF III were
critically reviewed because using forecasting methodologies incorporating other sources of
variability (e.g., multi species models, Fcube MSE from task 3.3) may question their sustainability
when applied over a longer time period. Therefore, the upper limits should be used only in well
justified circumstances to avoid e.g., unacceptable losses in yield because of the choke species
problem during the first years of the implementation of the landing obligation.

Another advantage of FMSY ranges is that they are more robust as management target than point
estimates. Sensitivity tests carried out in MYFISH revealed that the point estimates of FMSY

depend on environmental factors (e.g., productivity of stocks, eutrophication, abundance of
predators), the assumed effort catch relationship, type of optimisation (singles species vs. multi
species) and the choice of the model. However, estimated FMSY or FMEY point estimates remained
inside the ICES sustainable ranges in many cases even when conditions varied (see deliverable
2.4).

Ecosystem aspects
The requirement of a sustainable exploitation of by catch and vulnerable species can lead to
additional trade offs between the maximisation of yield from the target species and
conservation targets. In the test case for the southern North Sea, the loss in profit as a result of
preventing by catch of vulnerable species (skates and rays) was only marginal, but catches that
can be taken from target stocks and employment were substantially constrained (see
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deliverables 2.2 and 3.1). Aiming for MEY rather than MSY led to lower fishing effort in both
North Sea sub case studies and as such was more beneficial for by catch species, benthic
habitats and the size structure in ecosystems. However, as discussed above employment and
market opportunities most likely suffer when aiming for MEY.

Fishermen operating in the southern North Sea flatfish and brown shrimp fisheries were asked
whether and how they would change their behaviour to protect vulnerable species like skates
and rays (see task 3.2 and 3.4 in this deliverable report). Among these fishermen, 25% agreed to
change fishing areas whereas another 38% would discard the species due to their perceived high
discard survival. If high survival rates can be ensured, discarding vulnerable species is indeed a
valid option. However, if this procedure does not protect vulnerable species effectively, other
management measures like area restrictions, more selective gears or effort reductions must be
considered.

Before ecosystem aspects can be implemented in management plans, reference points or
ranges have to be agreed. Although for many species, suggestions are available from ICES
working groups or MYFISH (see deliverable 1.3), an official acceptance of such reference points
could not be achieved so far. Therefore, an official agreement (also in conjunction with the
MSFD) on reference points besides the main target stocks in the North Sea is needed as first
implementation step. For elasmobranchs or marine mammals, a better data basis is often
needed to be able to quantify the bycatch in different metiers with less uncertainty. For benthic
habitats, pressure maps showing the intensity of bottom trawl effort are available from ICES.
However, no reference points or e.g., effort limits are agreed and often the link between fishing
effort and the state of benthic communities is unclear. The EU project BENTHIS focuses on these
issues (see for example BENTHIS deliverable report 3.4 and 4.3).

Management measures
For a number of management measures, fishermen were asked whether they thought the
measure would lead to MSY (see tasks 3.2 and 3.4, chapter 3 in this report). Fishermen expect
that especially restrictive TAC measures can lead to or stabilize MSY. The landing obligation and
area closure(s) are not expected by the majority to lead to or stabilize MSY. Dutch fishermen
also responded that further effort restrictions are expected to have low impacts on their
enterprises. Further restrictions in effort are expected to lead to more efficient fishing, as long
as quotas are not restricted. Therefore, the current approach to manage fish stocks by TACs is
seen by interviewed fishermen to be most effective. However, management by TACs is
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complicated under the landing obligation and e.g., fishers in Denmark feel that the current TACs
do not correspond to the fishing opportunities and that discards are primarily an effect of a
mismatch between TACs and fish population sizes (see task 3.2 and 3.4 in this report). Some
Danish fishermen also responded that the current gear restrictions are inhibiting their ability to
adjust the selectivity of the gears to match their own fishing opportunities under the landing
obligation. Therefore, a decrease in the amount of complex technical measures was seen as a
potential improvement.

Policy and Governance
Often decisions/compromises are needed that go beyond science when dealing with trade offs
and participants indicated that inclusive governance is of great importance for stakeholders in
the North Sea regional workshops (see deliverable 2.1). One important outcome of
Management reflection workshops was the view that science should not make the decisions but
should provide advice on the range of potential options within a sustainable exploitation space.
It is then up to the other stakeholders groups to make final decisions. In the MYFISH approach,
we included different stakeholder groups from the beginning to enable discussions on difficult
trade offs and to provide options for a sustainable exploitation. When asked directly, North Sea
fishermen would like to be more involved in science and policy (see task 3.2 and 3.4 in this
report). The framework developed and tested during MYFISH can be used as guidance how to
reach final conclusions starting from problem framing over scenario modelling of sustainable
options to decision support workshops (see deliverable 1.3 and 4.1). Overall, MYFISH gave
insights on how inclusive governance can help in difficult political processes to reach consensus
and how science can be used to make informed decisions inside a multi dimensional trade off
space.

Regionalisation is an important feature of the new CFP and in theory, it provides the opportunity
to be inclusive and make dedicated decisions for a certain region. However, the work of regional
groups could be improved by connecting them more with the scientific community to ensure a
proper scientific advice available to them (see task 3.5 in this report). Also a closer integration of
different stakeholder groups in the decision making process may be beneficial to improve
compliance afterwards. However, it was apparent during MYFISH that inclusiveness is not
enough and a decision making process with clear and transparent rules, responsibilities and
mandates is also needed.
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Implementing the landing obligation for mixed fisheries is more complicated in Europe than in
other parts of the world because of the “relative stability” principle. This principle ensures that
each year countries get the same quota shares based on historical fishing rights of a given stock.
In some countries even national quotas are distributed based on relative stability criteria. This
may lead to situations where fishermen cannot adapt their landing rights to the expected catch
composition. In the case study on the mixed demersal roundfish fishery, the losses in yield and
NPV were substantial in comparison to a system where at least redistributions inside a country
were allowed (see deliverable 2.2 and 3.1). With a complete removal of the relative stability
principle, allowing redistribution freely, even better economic results could be achieved, albeit
possibly at the expense of greater inequality between countries and the fear that quota shares
are concentrated in a few companies. Danish and Dutch fishermen in the North Sea case study
saw quota leasing as good tool to adjust landing rights to match catches (see Task 3.2 and 3.4 in
this report). However, most fear that the leasing price can become too high when operating
under the landing obligations. Currently a system of quota swapping is used to overcome the
limitations caused by the principle of relative stability. However, it is unclear how such a system
of voluntary quota exchanges will function under the landing obligation. Discussions on the
relative stability principle may be needed again at the next CFP reform in case the
implementation of the landing obligation suffers from insufficient flexibility.

Re evaluation of lessons learned
In general, especially interviewed fishermen in the southern North Sea were moderately positive
about their future and the implementation of fisheries management based on MSY (see task 3.2
and 3.4 in this report). The landing obligation is seen as more critical with many unknowns in
what will happen in the near future. This calls for a flexible adaptive management in the next
years and frequent re evaluations until more experience is gained how the landing obligation
will influence the North Sea fisheries. Fishermen expressed that it should be possible to reverse
measures if proven not effective or leading to wrong incentives. Also overcomplicated and
incoherent management was seen in contrast to a flexible management that gives fishermen
the opportunity to adapt to changes in policy and the environment. For adaptive management,
the decision making process needs to be effective to be able to react to encountered problems
in a reasonable time frame. Regional groups could play an important role in this respect as long
as this new governance tool is applied correctly and ensures sufficient inclusive governance.
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In general, the pathway taken towards sustainable use is often controversial and can lead to
unacceptable short term economic or social outcomes. The main three short term concerns
mentioned during MYFISH stakeholder consultations were:

- Maintain viable fisheries (economically and thus socially) and avoid companies to go
bankrupt on the way to MSY or during the implementation of the landing obligation.

- Keep access to the valuable stocks while exploiting them sustainably and minimize the
choke species problem under the landing obligation

- Avoid large variation in landings from year to year as this affects not only the economic
viability of the fleets but also market conditions.

In the longer term perspective there was agreement between stakeholders that sustainability is
a key issue for fisheries management in the North Sea. However, there was more disagreement
over the trade off between profit and employment. While MEY would be a better management
target to reach higher economic benefits (for a few vessel owners) and to ensure a sustainable
exploitation of various ecosystem components, MSY is a more suitable target to keep
employment, minimum fleet size and market opportunities in the fisheries sector. The main
outcome of the stakeholder elicitations in the North Sea was that there is no simple solution
satisfying the objectives of all stakeholders at the same time. Therefore, setting FMSY or FMEY as
management target without any flexibility for compromises must lead to dissatisfaction of some
of the stakeholders. A well structured decision making process with clear responsibilities is
needed in fisheries management to resolve trade offs and to find compromises. In the EU, the
current system the EU Parliament, the Council and the Commission must agree before any
management plan or target can be implemented. Once an agreement is reached, necessary
adaptions to management plans as a result of changes in e.g. the ecosystem should be
facilitated rather than hindered by overcomplicated governance structures.

WesternWaters

The Iberian Sea is a complex ecosystem in where fishing activities are pursued by industrial and
artisanal fisheries, many of which are mixed fisheries. It combines artisanal and industrial fishing
fleets fishing in a narrow continental shelf. Stakeholder engagement process in MYFISH started
in 2012. Even though the final CFP regulations were not approved at the time, the draft texts
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existed (EC, 2011). One of the key measures was the explicit adoption of the MSY objective in
agreement with the goals of World Summit on Sustainable Development (WSSD), where is
stated to “maintain or restore stocks to levels that can produce the maximum sustainable yield
with the aim of achieving these goals for depleted stocks on an urgent basis and where possible
not later than 2015”. A second important issue was the adoption of a landing obligation.

Targets and limits
Among the eight stocks considered, three did not comply with the MSY objective in 2012 when
Myfish started. The fishing mortality of hake, one of the main economically relevant stocks, was
particularly more than twice the highest estimate of FMSY. Hence, reducing the fisheries to MSY
levels required short term sacrifices from the fishing sector. Further, the two objectives may not
be achieved simultaneously, at least in the short term (Prellezo and Curtin 2015). The preferred
MSY variants as management objective in the Iberian waters case study were (in this order) the
maximisation of yield in value of key commercial species:

1. maximisation of yield in value
2. maximisation of the inclusive governance
3. maximisation of the willingness to invest in the future fisheries.

With these results in mind, a more regional (Galicia) and sectorial (fishing industry) focused
survey was carried out among the members of FREMSS (regional –Galician fishers NGO). The
survey showed that the main concern of fishers was the stability of fishing possibilities. Both the
workshop and survey demonstrated that stakeholders were interested in a yield maximisation
and expected fisheries management objectives to provide increased catches. They considered
cost management a private decision dependent on their own strategy as commercial
companies. Further, the stakeholders discussed the manner in which they were prepared to
advise the fishery managers. Finally, the stakeholders and, in particular, the fishers were willing
to invest in the fishery.

Ecosystem aspects
In conformity with the European marine legislation such as the MSFD or the Water Framework
Directive, indicators for Good Environmental Status were developed but the work towards an
integrated ecosystem based approach is still in its infancy in this area. Most Iberian Sea fisheries
have existed for decades, affecting the whole ecosystem and contributing to its status. The
fishing operations, which shift the nutrition and energy from the ocean to land and between
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depths or locations, cause habitat modification and return the unusable fraction to the ocean. In
this context the landing obligation has entered into the arena. Reducing discards may seriously
affect a bottom up controlled system ecosystem such as the Iberian Sea is negatively, at least in
the short term. Detritus presumably controls biomass input and energy transfer efficiencies are
high. These characteristics increase the sensitivity of Iberian waters ecosystem to fishing
activities; thus, any changes that affect the fishing practices need to be carefully considered.

Management measures
In terms of management measures, harvest control rules are seen by fishers as the main
instrument to reach their objectives. By using harvest control rules they aim to stabilize and
furthermore make short terms fishing possibilities more predictable and to ease the decision of
investments in the fleets.

The harvest control rules are preferred over the use of FMSY ranges. However, there is no
scientific reason to not combining the two under the concept of for example of Pretty Good
Yield. To move beyond the current setting it will be necessary not only to evaluate the social and
economic consequences of the management proposal, but to include economic (and social)
consideration within the design of these harvest control rules. An important aspect of including
the social and economic objectives is finding common ground for all the fleets involved in the
fishery, given their different mix of species, and their different economic structure.

Policy and Governance
Maximisation of the inclusive governance was an explicit target from the stakeholder’s
perspective. While this is a general aim masks the fact that stakeholders have different
objectives and face different constraints. This makes reaching a consensus on a single objective
for fishery management difficult. Perceptions vary depending on the type of stakeholder (e.g.
fishing industry, administration, and environmental NGOs), among those involved in the fishery
industry across member states as well as the degree of industrialization of the fleet. Further,
stakeholder/scientist collaboration is not free of conflict. Scientific knowledge is often used as
the foundation of stakeholder position, but equally often scientific uncertainty is used to
promote alternative views. A participatory approach to fishery management that begins with a
focus on the objectives of the stakeholders legitimises the process. However, this does not
mean that a perfect process is obtained automatically. There might be several challenges in
implementation:
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- Stakeholder preferences on main management objectives differ depending on who is
consulted in the process.

- Issues are context dependent making it difficult to avoid short term considerations in
setting long term goals.

- The process is never fully completed; the time and money constraints change while
defining who has to be consulted and by whom.

Re evaluation of lessons learned
It is almost impossible to define a harvest control rule robust to all the situations and in
particular to the reaction of the fleets. In that sense any management proposal should be
flexible enough to acknowledge the concept of change and propose guidelines for the re
evaluation of the consequences of the management in place, in order to amend or adapt the
settings.

Widely Ranging

The widely ranging fish case study focused mainly on migratory pelagic species, such as
mackerel, tunas, herring and sprat. The small pelagics in this group play an important role as
prey species for other fish, seabirds or mammals while the tunas are considered top predators.
Their often wide distribution area and schooling behavior is iconic for pelagic fish and therefore
targeted by a fishery specialized in tracking and catching (parts of) a school of fish. Given the
schooling behavior of the fish, the fishery often operates as a single species fishery, with specific
gear characteristics to minimize bycatch of unwanted species. Hence, aspects important for
management of pelagic fisheries differ markedly from demersal fisheries.

Targets and limits
Targets and limits currently implemented for most widely ranging fish species focus on TAC or
effort restrictions and the fishing sector has been active in establishing management plans for
many pelagic stocks. Given the single species oriented fishery, the need for flexibility in FMSY

targets is low, as mixed fishery trade off between species caught simultaneously are less
relevant. The maximum allowed change in TAC is an important constraint in fisheries
management. Though the management plans are often guided sustainable fishing targets, they
have a specific focus on limiting the change in TAC from year to year, thereby securing a more
constant flow of fish to the market. Stakeholders identified that trade offs between TAC and
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socio economic targets exist, but given the professional setup of pelagic fishing companies,
there was no desire among the stakeholders for scientific analysis and advice based on these
trade offs.

There are both mixed fisheries and fisheries in which the target species interact in the
ecosystem. Different tuna species are caught in mixed fisheries and forage on the same resource
where density dependent effects exist which can be modified through fishing. A multi species
FMSY target can therefore be necessary for sustainable management. Unequally distributed effort
restrictions applied to part of the fleet are also an important constraint on this fishery.

Ecosystem aspects
Environmental conditions play an important role in determining the dynamics of small pelagics.
Given that most feed on plankton, changes in the plankton community may alter the
composition of the pelagic community all together (see deliverable 2.4). Climate change has
markedly affected the abundance of mackerel with a change in spatial distribution as a
consequence. Such a spatial change can also change the number of countries having access to
the fish stock, thus complicating management advice.

A second aspect of small pelagics is their role in the ecosystem, often as a prey to other fish,
seabirds and sea mammals. To ensure ‘Good Environmental Status’ (GES) according to the
Marine Strategy Framework Directive (MSFD), a sufficient availability of food from lower to
higher trophic levels must be ensured. This directly affects management of e.g. sandeel and
sprat associated with fixed biomass thresholds. No definitive indicators have been defined yet
on how to achieve GES. MYFISH has suggested indicators relating to overall total biomass,
fishing mortality relative to their targets, average age relative to age at maturity and weight at
age anomalies.

Management measures
A level playing field was considered the most important aspect of management in the tuna
fisheries as unequally distributed effort restrictions applied to part of the fleet are also an
important constraint on this fishery. EU fisheries face markedly different restrictions than the
local fleet and are thereby hampered in operating an as successful and sustainable fishery as
possible.
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Policy and Governance
An important outcome of the management reflection workshops was the view that science
should not make the decisions but provide advice on the range of potential options within a
sustainable exploitation space. In the MYFISH approach, different stakeholder groups were
included from the beginning to enable discussions on difficult trade offs and to provide options
for a sustainable exploitation. This led to the co development of new management strategies,
designed to simplify management of small pelagics in the North East Atlantic. Given the high
level engagement of stakeholders in this process, one can truly speak about an inclusive
governance system, one of the MYFISH objectives that scored very high when stakeholders were
asked what was important for them in fisheries management.

The landing obligation became effective as of 2015 for most pelagic fisheries appears to have a
limited effect on pelagic fisheries, as in most cases gears are already very selective and given the
single species schooling behavior, the chances of catching large mixtures of species is relatively
small. There is bycatch of e.g. juvenile herring in the sprat fishery, and horse mackerel in the
mackerel fishery, but with technical improvements, these can be limited. These conclusions are
however not backed by extensive data and problems such as e.g. slipping may be significant.
Marine reserves seem to have little effect on pelagic fishery operations, given the highly
migratory behavior of these species. Relative stability is however a very important point for
pelagic fisheries policy. As these species have the potential to migrate outside of common
distribution areas, under e.g. climate change or owing to expansion of the population, fishing
opportunities change such as seen recently with mackerel.

Re evaluation of lessons learned
The professional organization of pelagic fisheries has both advantages and disadvantages when
investigating sustainable fisheries management. The fishery owners are often well educated,
sometimes even with a science background, have clear long term economic visions and often
understand policy in details. As a consequence of their business mindset, however, owners have
so far been reluctant to share economic data. This makes socio economic research on pelagic
fisheries difficult, with no direct prospect for more information to become available soon.
Explanations as to why the pelagic fleet has substantial overcapacity but still operate viable
businesses remain unavailable. Pelagic industry stakeholders actively lobby to limit science
activities to only address biological trade offs, and not to include the socio economic
considerations. However, transparency in information is required in order to know who is
benefitting and who is not from this common resource (Hoefnagel et al. 2015).
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The results of MYFISH can be translated directly into multiannual plans based on FMSY, including
biomass preservation levels to secure food availability to other predators, and including
mechanisms that minimize inter annual TACs. These aspects are already part of the existing
management plans for pelagic stocks, although simplified versions of these, in one coherent,
regional based plan, would benefit the transparency of pelagic fisheries management. When it
comes to food security or employment, managers are currently limited in their knowledge base
by the lack of available socio economic data.

6. Final conclusions
MYFISH WP3 focus was to identify not only ecological but also economic and social aspects of
importance regarding the implementation of management measures, thereby supporting the
development of future EU fisheries management plans by also incorporating feedback from
stakeholders. In various participatory settings, e.g. workshops, questionnaires/surveys,
stakeholders highlighted important issues to consider and management constraints/variants to
re consider.

The work carried out comprised several innovative tasks that were very heterogeneous in
nature. The individual research approaches thus differed; natural and social science analyses
and results (e.g. quantitative as well as qualitative approaches, multi , inter and
transdisciplinary research and engagement methods) were combined and integrated.
Stakeholders were interviewed about the attractiveness of different MSY variants using the
Decision Support Tables produced in WP2, documented in MYFISH Deliverable D 3.1. Practical
implementation issues were identified. A semi structured survey was developed to learn about
fishers’ experiences and ideas concerning the implementation of management measures and to
identify the social and socio economic aspects of importance to fishers and fishery
representatives. The acceptability of the proposed MSY variants by the stakeholders was re
evaluated. The innovative results revealed the likely reaction of fisheries to limiting constraints
and measures and the social impacts of MSY scenarios. Suggestions on how to best deal with
the challenges in the transition periods leading to the commonly identified and agreed
sustainability targets, without sacrificing the economic and/or social aspects of the fishery in the
short run are given in chapter 4. The potential changes, expected by fishers, identified in chapter
3, could in turn impact the MSY modelling results, so it is important for fisheries modelers to be
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aware of these aspects (Table 4). All results from the different regions have been analysed and
synthesized into advice for the construction and implementation of multiannual fisheries
management plans for each case study.

The overall WP3 synthesis has contributed to the innovative development of fisheries
management plans in all case studies, by including the social aspects of fisheries management,
addressed through active stakeholder involvement. Such an inter and transdisciplinary
approach to management advice can result in higher legitimacy and ultimately lead to more
effective and efficient management.

Table 4. Expected changes for the fisheries sectors as potential consequence of new
management measures or implemented scenarios

Expected change Impact on MSY modelling/ model results
Income Loss of income could force fishers to quit fishing,

which could lead to a collapse of a fleet
Employment Loss of a certain fleet type, minimum fleet size in

order to attract traders
Regularity of employment Fishers from one type of fishery moving to another

type of fishery for certain periods/months
Investments of fishers in own
enterprise

Transition to environmentally friendly practices

Market opportunities Market opportunities are crucial
Competition for fish between fishers With clear distribution of catch possibilities and

inspection/compliance no race for fish
Fleet size reductions would reduce competition
among fishers and decrease fishing pressure on the
resources

Crew working conditions Cut in crew number due to income loss lessens
working conditions

On board safety Cut in crew number due to income loss is unsafe
Trip length May increase due to e.g. area closures or decrease due

to effort resrtictions
Fleet size Due to income losses fleet may decrease under

minimum fleetsize that is necessary for a healthy
social economic fishery

Fleet composition
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