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Introduction

Fisheries provide livelihoods for many people, are of enormous economic impor-
tance across the globe and are part of many socio-cultural traditions (FAO, 2020). 
Besides commercial fishing, recreational fishing has gained in importance and 
sometimes even surpasses commercial fishing in some of these aspects (Cooke and 
Cowx, 2006; Ihde et al., 2011). Together with increases in world population and 
consumption, fish and seafood removals have increased four-fold over the past 
50 years (Ritchie and Roser, 2021; Crona et al., 2016). Especially when fishery 
management fails, stocks tend to be overfished (Hilborn et al., 2020), with a share 
of 35% (and rising) of global fish stocks being exploited above sustainable levels in 
2017 (FAO, 2020). In addition to unsustainable fishing levels, climate change and 
socio-economic developments put additional pressure on marine ecosystems. To 
counteract this unsustainable trend, the United Nations (UN) formulated 17 Sus-
tainable Development Goals (SDGs), all of which are connected to natural resource 
use. Returning fisheries to sustainable levels is a difficult challenge for fisheries 
management as fisheries are embedded in complex marine social-ecological sys-
tems (Lade et  al., 2015). Therefore, fisheries management increasingly aims for 
stakeholder participation and co-design, which has become a fundamental com-
ponent of many states’ and local agencies’ fisheries legislations worldwide (NOAA, 
2015, Commission of the European Communities, 2013). The involvement of 
stakeholders is thought to secure access to local social-ecological knowledge of 
fishers to complement scientific data as well as to increase the legitimacy and sup-
port for management (Aanesen et al., 2014). The Western Baltic Sea (WBS) is an 
interesting case study to examine the challenges for returning to a sustainable use 
of fishery resources, as its social-ecological system is comparatively simple: the 
number of species harvested is relatively small (HELCOM, 2018c), user groups 
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are clearly defined, and regulation is straightforward as all bordering countries are 
members of the European Union employing a common fisheries policy. In addi-
tion, recreational fishing plays an important role (e.g. in 2020 for cod: 30% of 
the total catches originated from recreational catches) and is already included into 
fisheries management (ICES, 2021b). Existing management measures in the frame-
work of the European Common Fisheries Policy (CFP) with its overarching goal 
to achieve the Maximum Sustainable Yield (MSY) (EU, 2013) have partly been 
unsuccessful, and many stocks are in a bad state. In the case of the European Union, 
advice on catch opportunities is given by the International Council for the Explo-
ration of the Sea (ICES). ICES use a precautionary approach and the concept of 
safe biological limits to define the state of fish stocks (ICES, 1998). Stocks outside 
such limits suffer increased risk of low recruitment, causing impaired stock produc-
tivity and hence reduced harvesting potential.

While the role of stakeholders’ different views on “sustainability” in general and 
on sustainability assessment in the building sector in particular has been recently 
taken up in the scientific literature (e.g. Soma et al., 2018; Oen et al., 2010), an 
explicit discussion of the normative dimension is rare. Withycombe-Keeler et al. 
(2015) and van der Heel (2018) are notable exceptions. Van der Heel (2018) stressed 
the need for more explicit engagement with the normative and political dimen-
sions of sustainability research; survey data revealed that sustainability research-
ers generally acknowledge the value-laden and political nature of their work, yet 
perspectives on what this means and how to deal with such dimensions vary. To 
address the problem of freshwater shortages in Phoenix, Arizona, Withycombe-
Keeler et al. (2015) suggested a transition to sustainable water governance based on 
different simulated scenarios including normative values and preferences derived 
from a stakeholder survey. In a questionnaire survey about direct and indirect 
impacts on benthic habitats through the capture fishing sector (conducted among 
others in the Baltic Sea), Soma et al. (2018) found that stakeholder preferences vary 
across European regions and stakeholder groups.

In this chapter, we explore the notion of sustainability as a normative goal for 
fisheries management from a societal perspective, using the (German) WBS as a 
case study. We aim to understand how a “sustainable development of the WBS” 
is perceived from different stakeholders of the Western Baltic fishery. Sustainable 
development refers to an ideal conception of how the WBS should be maintained 
and utilized in the long term – now and in the distant future – from a societal per-
spective. In particular, sustainability means ensuring opportunities for human use 
and income as well as achieving good ecological conditions. Political decisions and 
measures should be directed towards achieving this ideal.

To operationalize the idea of a sustainable development of the WBS, we employ 
the concept of stochastic viability (Béné et  al., 2001; Baumgärtner and Quaas, 
2009; Doyen and De Lara, 2010; Béné and Doyen, 2018). This allows us to inquire 
about the different components of sustainable development in a structured way, 
taking uncertainty explicitly into account. Using the concept of stochastic viability 
returns quantitative results which can be directly utilized in fisheries management. 
In addition, this scientifically guided elicitation process represents views from the 
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different stakeholder groups in a consistent way, providing a base for further discus-
sion, and for co-designing a sustainable future for the WBS fishery. The elicitation 
process itself can be interpreted as co-producing insights for fishery management: 
science provided a clear and unified terminology regarding “sustainability” incor-
porated in a questionnaire, and stakeholders provided their insights.

We make use of the transdisciplinary set-up of the research project marEEshift, 
as a part of which a meeting with stakeholder groups relevant to the Western Baltic 
fishery was held. At this meeting, we carried out a questionnaire-based survey among 
stakeholders to elicit their specific ideas of different aspects of stochastic viability. In 
such a co-production process of transdisciplinary approaches, challenges emerge from 
the selection of stakeholder groups and their influence on the outcomes. One funda-
mental challenge that emerged from the study in that regard is that individual stake-
holders may or may not represent their respective group well, since it is very difficult 
to gauge whether a stakeholder speaks for him- or herself, or on behalf of the whole 
group. Additionally, the seeming liberty to make choices based on a conceptual “ideal 
world” appeared to be confounded by the participants values that seemed to be based 
on their knowledge and experienced based perception of the problem area.

The WBS – a socio-ecological system in transition

The Baltic Sea is an ecologically unique inland sea of the North Atlantic Ocean 
and comprises one of the world’s largest bodies of brackish water (Figure 8.1). It 
is subject to a multitude of anthropogenic impacts imposed by about 85 million 

FIGURE 8.1  The Western Baltic Sea (dark grey) with its ICES subdivisions for 
management.
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people living in its 14 bordering countries. Human activities related to the Baltic 
Sea range from fish and shellfish harvesting, aquaculture, tourism and recreation, 
renewable energy production and transport infrastructure to shipping (HELCOM, 
2018a). The Baltic Sea contributes to human health and wellbeing and is of great 
socio-cultural, environmental and economic importance (Ahtiainen and Öhman, 
2014; Hasler et al., 2016; HELCOM, 2018b). The Baltic Sea can be regarded as an 
example of negative impacts of human activities and climate change on ecosystem 
health, which, in turn, has a negative impact on its economic contribution (abil-
ity to provide goods and services) and also affects the general wellbeing of citizens 
(HELCOM, 2018a). Among the provisioning services, provision of food in terms 
of fisheries is highly important. In total, 230 fish species (including 30–40 freshwa-
ter species) have been reported in the Baltic Sea (including the transition areas to 
the North Sea – Kattegat and Öresund; ICES, 2020), of which only a few are of 
economic importance.

The WBS is a comparatively small area in the south-west of the Baltic Sea  
(Figure 8.1) with distinct ecological dynamics and socio-economic characteristics. 
As for the whole Baltic Sea, tourism plays an important role for the local economy. 
Food web dynamics in the shallow Western Baltic differ from the larger and deeper 
Central Baltic, and it is home to regional cod (Gadus morhua) and herring (Clupea 
harengus) stocks. These two stocks, along with plaice (Pleuronectes platessa), form 
the backbone of the German fishery in the Western Baltic.

The German fishery in the WBS consists of a small artisanal fishing fleet, mainly 
composed of 12 m gillnet cutters and a few larger (up to 40 m) boats (BMEL, 
2020; Döring et al., 2020; Papaioannou et al., 2012, 2014). In addition to these 
fleet segments, recreational cod and herring fishing also plays a crucial role (Hyder 
et al., 2017). Between 2004 and 2006, 113,000 to 147,000 anglers fished in the 
coastal waters of the Baltic Sea (Mecklenburg-Western Pomerania and Schleswig-
Holstein), catching fish for personal consumption (BFAFI, 2007); in 2014/2015, 
about 161,000 anglers were identified (Weltersbach et al., 2021). They invest about 
€118 million annually for their angling-related activities. They have to be consid-
ered an important part of the fishery, as they take about one-third of the total cod 
quota in the case of Western Baltic cod (Hyder et al., 2017; ICES, 2021b).

While catches of the German Western Baltic fishery are comparatively low, the 
socio-cultural-economic value of fisheries to the local coastal communities is very 
high (e.g. HELCOM, 2018b; Döring et al., 2020). Local employment opportuni-
ties are supported, and tourism in the area is boosted in coastal fishing communities 
(Döring et al., 2020; Papaioannou et al., 2014).

In the past decades, the marine environment has deteriorated significantly for 
cod and herring reproduction (Mackenzie et al., 2007; Köster et al., 2017; Voss 
et al., 2019), and the Western Baltic cod and herring stocks are below safe biologi-
cal limits (ICES, 2021a, b). As a consequence, strict catch limitations have been 
enforced for the commercial as well as the recreational fishery. Beyond the negative 
effects on the economic situation of the fisheries sector – the size of the German 
coastal gillnet fleet has decreased by more than 50% (e.g. Möllmann et al., 2021) 
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over the last three decades – these measures have damaged the livelihoods of coastal 
fishers and have a negative impact on their cultural identity.

Eliciting sustainability conceptions during engaged 
stakeholder workshop

Selection of survey participants and implementation

Based on a stakeholder mapping by Schwermer et  al. (2021), representatives of 
relevant stakeholder groups in the Western Baltic fisheries were identified. In a 
second step, individuals who were interested in collaborating with the marEEshift 
project were identified within each of the stakeholder groups, resulting in a list 
of 61 possible participants. These included potential representatives from science, 
various practitioners and cooperatives, including commercial and recreational fish-
ers (i.e. anglers), angling associations, fishing communities/protection associations 
and angling magazines, administration, politics and various NGOs.1

For the “Western Baltic Summit” workshop, two invitations were sent out in 
advance to these 61 people, the second containing a more detailed description and 
agenda of the workshop (see Appendices A and B). The “Western Baltic Summit” 
took place in November 2019 in Hamburg (Germany), which was easy to reach 
for most participants. The workshop was held in a small venue to establish a relaxed 
professional atmosphere. In total, 21 people attended the workshop and answered 
the questionnaire (see Table 8.1). We evaluated the selection of participants by ask-
ing for a self-assignment to different groups right at the beginning of the question-
naire (see further).

After a welcome reception, the leading scientists of the marEEshift project pre-
sented the aims and scope of the project in a short and concise manner. This input 
was given to communicate the research questions to the stakeholders and lay the 
foundation for a subsequent open discussion. The discussion was oriented along 
several guiding questions (see Appendix C), was guided by a professional modera-
tor, and took approximately 60 minutes. Key discussion points were captured on 
a flipchart.

The survey took place immediately after the discussion. Before the question-
naire was handed out, we introduced and explained the survey (for key points, see 
Appendix D). In particular, we stated the survey aims, delineated the region under 
consideration, roughly explained the concept of sustainability and pointed to both 
the economic and ecological dimensions of the problem. Notably, we asked par-
ticipants to focus on sustainability as an ideal objective and – to this end – ignore 
potential restrictions of conflicts and problems of implementation (“Imagine we 
could achieve everything that we wanted”). Also, participants were asked to take 
a non-partisan perspective rather than raising partisan claims, and they were also 
instructed in how to technically fill in and return the questionnaire.

Twenty participants answered the survey directly and individually filling out 
the questionnaire in a timeframe ranging from 15 to 25 minutes. One participant 
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submitted the questionnaire electronically after the workshop. After the time 
reserved for answering the survey, lunch was provided, and there were further dis-
cussions and feedback in smaller groups.

Sustainability under uncertainty: stochastic viability

We wanted to better understand the stakeholders’ normative ideas of how the West-
ern Baltic fishery system should look like. To capture the normative idea of strong 
ecological-economic sustainability under uncertainty about future developments, 
we built on the concept of stochastic viability (Béné et al., 2001; Baumgärtner and 
Quaas, 2009; Doyen and De Lara, 2010; Béné and Doyen, 2018). The basic idea of 
stochastic viability is that the continued existence of certain ecological-economic 
system components and functions is guaranteed for a determined time period 
with a sufficient probability. To specify stochastic viability for a given ecological-
economic system, one therefore needed to specify the following: (i) which ecologi-
cal and which economic services flow from ecological and economic stocks, and  
(ii) which levels of ecological and what economic stocks, should be maintained  
(iii) over what time horizon (iv) at what level of certainty, that is, at what minimum 
probability?

We supposed that stakeholders when thinking normatively about sustainability 
have, perhaps only implicitly, a concept of stochastic viability in mind. The sur-
vey questions are designed such as to explicate their specific concept of stochastic 
viability of the WBS system. While this concept captures the norm of sustainability, 
that is, how the future development of the WBS system should be, the manage-
ment question of how to implement such a development subject to the various actual 
constraints is a conceptually different and independent question. With the survey 
questions we aimed at explicating stakeholder’s normative concept of sustainability, 
and not any opinions about potential implementation.

Questionnaire

The questionnaire was formulated in German and consisted of a short intro-
duction, which emphasized its normative nature, followed by seven questions 
(see Appendix E). Our aim was to keep the questionnaire as short as pos-
sible and at the same time collect all the information that, in addition to the 
stakeholder survey, also contains quantitative parameters that can be used in 
later quantitative analyses. We chose the questions accordingly and asked for 
minimum, optimum and maximum levels whenever needed. The first question 
asked the participants to self-assign themselves to a stakeholder group by offer-
ing several options, and the last question asked for further comments. Ques-
tions 2–5 aimed at specifying the different components of stochastic viability 
for the Western Baltic from a stakeholders’ perspective, that is, of determining 
(i)–(iv) defined earlier. In terms of service flows, we asked in Question 2 for the 
ideal number of commercial fishers, the ideal catches for anglers, as well as the 
relative distribution of total harvest between commercial fishers and anglers. 
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Question 3 focused on economic stocks in terms of port infrastructure and 
distribution channels. Question 4 was related to management principles and 
thus to the ecological/biological stocks in terms of fish stocks and the entire 
ecosystem. Finally, Questions 5 and 6 related to the time frame and the level of 
certainty in fisheries management.

Questionnaire on the sustainable development of the 
Western Baltic Sea

[Introduction text, not translated, see Appendix E]

1)  Which of the following groups do you belong  
to or represent?

• Commercial fishers, full-time
• Commercial fishers, part-time
• Recreational fishers, non-commercial
• Nature conservation
• Administration & Politics
• Commerce
• Fish processing
• Tourism
• Science
• Other group: ___________________

2)  The ideal use of the western Baltic Sea from a societal 
perspective refers, among other things, to the roles of 
commercial and recreational fishers.

a) From a societal perspective, how many commercial fishing enterprises (main 
occupation) from Germany should permanently fish the Western Baltic Sea?

Minimum: _____________ Ideal: __________ Maximum: __________

b) From a societal point of view, how many full-time employees should there be in 
these commercial fishing enterprises in addition to the owner?

 (The answer does not have to be in whole numbers, e.g., 0.5 means a half-time 
position.)

Minimum: _____________ Ideal: __________ Maximum: __________

c) From a societal point of view, how many part-time commercial fishers from 
Germany should permanently fish the Western Baltic Sea, in addition to the 
number of commercial fishing enterprises mentioned above?

Minimum: _____________ Ideally: __________ Maximum: __________
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d) For recreational fishers, in addition to the fishing experience and the size of the 
fish caught, the number of fish caught is important. From a societal point of 
view, how many fish per day and species should an individual angler be allowed 
to take from the Western Baltic Sea in the context of sustainable use?

Cod (Gadus morhua): Minimum: _____ Ideally: ______ Maximum: _____

Herring (Clupea harengus): Minimum: ____ Ideally: ______ Maximum: _____

Plaice (Pleuronectes platessa): Minimum: ____ Ideally: ____ Maximum: _____

Sprat (Sprattus sprattus): Minimum: _____ Ideally: ______ Maximum: _____

Whiting (Merlangius merlangus): Minimum: ___ Ideally: ___ Maximum: ___

Sea trout (Salmo trutta): Minimum: _____ Ideally: ______ Maximum: _____

Else. _______  Minimum: _____ Ideally: ______ Maximum: _____

Else. _______  Minimum: _____ Ideally: ______ Maximum: _____

e) Commercial and recreational fishers fish the same fish stocks in the Western 
Baltic Sea. In what proportion should the two groups ideally use the fish stocks? 
That is, what relative proportion (in percent) of the total catch per species 
should be taken by commercial and recreational fishers?

Share of catch

Commercial fishers Recreational fishers

Cod: % %
Herring: % %
Plaice: % %
Sprat: % %
Whiting: % %
Seatrout: % %
Other: ___________________ % %
Other: ___________________ % %

3)  Sustainable development of the Western Baltic Sea also 
includes an idea of how fishing should be organized. This 
is reflected e.g. in the type and number of fishing ports as 
well as the marketing possibilities of the fish.

a) From a societal point of view, how many fishing ports should there be perma-
nently on the German Baltic coast that . . .

(i) . . . are geared to the needs of commercial fishing?
Minimum: ________ Ideally: ________ Maximum: ________
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ii) . . . are geared to the needs of recreational anglers?
Minimum: ________ Ideally: ________ Maximum: ________

b) A variety of distribution channels are available to commercial fishers to market 
the fish. From a societal perspective, what percentage of fish should be marketed 
through which distribution channel?

______%  Direct marketing (e.g. restaurants, sales to local residents and vacation 
guests)

______% Cooperatives
______% Wholesale market
______% Other: ________________________________________________

4)  Sustainable development also involves maintaining 
fish stocks and the entire ecosystem in a certain state. 
From a societal perspective, which of the following 
principles should ideally be applied? (Please select 
one answer.)

The ecosystem and fish stocks should . . . .

• be permanently maintained at current levels.
• permanently reflect the condition before industrialized fishing began in the 

mid-20th century.
• be in such a condition that all native species are permanently conserved.
• be in such a condition that the biologically maximum possible amount of fish 

can be taken per year on a permanent basis.
• be in such a condition that permanently the profit of the commercial fishery 

is maximized.
• be in such a condition that ideal use by recreational fishers is permanently 

possible.
• be in such a condition that a good ecological status of the Baltic Sea (i.e. with 

regard to eutrophication, pollutant load and biodiversity) is achieved.
• Other: _______________________________________________________

5)  Sustainable use and conservation of ecosystems  
also refers to future generations. For how many  
years into the future should we consider the use  
and conservation of the Western Baltic Sea?

   ______________ years
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6)  Future developments are always uncertain. It may 
not be possible to achieve the minimum levels you 
mentioned in questions 2 and 3 every year, despite 
all efforts. The certainty with which the levels will be 
achieved can be increased by specified, but these are 
costly.

 With what degree of certainty should all minimum levels mentioned in ques-
tions 2 and 3 be met each year within a time horizon of 10 years? (100% = abso-
lute certainty, 0% = complete uncertainty).

  ____________ % certainty

7)  Do you have any other comments or additions on what 
sustainable development of the Western Baltic Sea 
should look like from an overall societal perspective?

_____________________________________________________________

Stakeholder views on the sustainable development  
of the Western Baltic Sea

We present the survey participants’ answers according to self-selected groups (here-
after referred to as “stakeholder groups”) the corresponding survey participants 
affiliated themselves with (Table 8.1).

Seven respondents represented non-commercial recreational fishers, three of 
whom also assigned themselves to the commercial and tourism sectors. Fur-
thermore, two respondents represented the stakeholder of full-time commer-
cial fishers, one person represented science, six participants represented the field 
of nature conservation and four persons represented the field of administration 
and politics. One person self-identified in both areas nature conservation and 
administration and politics. This person only answered Question 5 in numerical 
terms (the answer was counted to nature conservation) and otherwise put down 
comments.

Ecosystem services: recreational fishing

The provision of food is an important ecosystem service provided by the Baltic Sea. 
For individual anglers, in addition to the fishing experience and the size of the fish 
caught, the number of fishes caught is particularly important.

We asked, how many fish per day per species an individual angler should be 
allowed to catch in an ideal world regarding a sustainable use of the WBS Sea. 
Related to the viability concept, we asked for the minimum, optimum and maxi-
mum number. We observed the following three results: First, this question was 
only answered by half of all participants. While the answers from the group of 
recreational fishers were almost complete, only 1–2 participants from the other 
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groups answered this question. Second, the responses within the recreational fishers 
group were quite similar in terms of the optimal values being consistently between 
the minimum and maximum values. Third, the participants from administration 
and politics and especially from nature conservation on average consider a lower 
removal of fish from the sea to be more sensible than the two groups of fishers. 
One exception is the response for herring of one participant from administration 
and politics, who did not provide a numerical value, but rather a quantity of 10 
kg (this value was converted into numbers by us on the basis of an average weight 
and corresponds to about 133 individuals). Numerical values for other fish species, 
such as sprat, whiting and sea trout, which were also included in the questionnaire, 
were only fully provided by the recreational fishers and the nature conservation 
stakeholders (see Appendix F).

The fact that only half of the participants answered these questions suggests that 
many participants found it difficult to provide specific numerical values in relation 
to catching fish. As far as the almost complete responses to that question from 
within the group of recreational fishers and the similarity of responses within this 

TABLE 8.1  List of survey respondents, by self-allocation into stakeholder groups they 
represent*

Participant “P” Stakeholder Group

1 Recreational fishers, non-commercial; commercial; 
tourism

6 Recreational fishers, non-commercial; commercial; 
tourism

4 Recreational fishers, non-commercial (non is crossed 
out); tourism

2 Recreational fishers, non-commercial
7 Recreational fishers, non-commercial

12 Recreational fishers, non-commercial
16 Recreational fishers, non-commercial
20 Other groups (working group fishery)
3 Commercial fishers, full-time

19 Commercial fishers, full-time
5 Nature conservation

10 Nature conservation
17 Nature conservation
18 Nature conservation
21 Nature conservation
8 Nature conservation, Administration and Politics
9 Administration & Politics

11 Administration & Politics
13 Administration & Politics
14 Administration & Politics
15 Science**

*Original question: “Which of the following groups do you belong to or represent?”
**Since only the results of the different stakeholder groups are relevant in the context of this work, the 
results of the participant from the scientific community have not been considered here.
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group are concerned, we hypothesize that this is due to this group in particular 
being directly affected by fishing regulations measured in numbers.

Furthermore, we received interesting comments representing the different 
norms and values of the stakeholder groups. The questionnaire asked for a mini-
mum, an optimum and a maximum value. With the exception of sprat (no answer), 
Participant P6 did not enter a numerical value for the maximum but commented 
with “only own consumption”, which conveys the value that everyone should have 
the right to self-sufficiency, that is, to catch fish for their own consumption, but not 
for sale. Participant P19, representing the group of commercial fishers, conveyed 
the value of the freedom of each individual and commented that the ideal catches 
of a species should be determined by the angler himself “as much as he can/wants”. 
Additionally, a third approach became apparent, where several participants (from 
all stakeholder groups except commercial fishers) referred to scientific fish stock 
assessments and made the removal of fish dependent on the results of such research.

For example, this was evident in commenting that catches should be managed 
according to “limit reference points” for spawning stock biomass (P16), as currently 
used in the assessment of the International Council for the Exploration of the Sea 
(ICES), or following scientifically advised catch scenarios when the stock status 
required (P14). In addition, one respondent (P9) argued in more detail that there 
should be no limit on catches except for temporal restrictions (no catch) during 
the spawning season of the corresponding fish species. The participant additionally 

FIGURE 8.2  “How many fish should an individual angler be allowed to catch per 
day from the Western Baltic Sea?” Minimum (min), optimum (opt) and 
maximum (max) numerical values per target species are given. Answers 
are grouped by stakeholder groups. The box corresponds to the range in 
which the middle 50% of the answers are located. The lower line shows 
the absolute minimum value, the upper line the absolute maximum value, 
the line inside the box is the median.
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raised the question whether taking fish also meant killing them – referring to 
sport fishers who sometimes catch fish and put them back into the sea (“catch and 
release”). This point obviously was not adequately addressed by the introduction 
and formulation of the questionnaire.

Distribution of ecosystem services among commercial  
and recreational fishing

Since commercial and recreational fishers largely exploit the same stocks in the 
WBS, we asked in what proportion the two groups should ideally use the fish 
stocks and share the services provided by the fish stocks (Figure 8.3).

We observed the following: First, all stakeholder groups allocated shares to 
both user groups. Second, shares allocated to the groups were positive for all 
considered species. This means that all groups, including the nature conserva-
tion group, agreed on the normative goal of a sustainable use of the sea, as in 
contrast to a complete protection by, for example, a no-take scenario. Third, all 
stakeholders ranked both groups in a qualitatively similar way, with an overall 
larger share allocated to the commercial fishery (40%–80% of the total harvest). 
In comparison, less than 40% of the total fishery harvest should be caught by 
recreational fishers. Fourth, commercial and recreational fishers each put a higher 
relative emphasis on their own group specifically related to cod catches. These 
results are highly interesting, as they show converging ideas on norms within and 
between stakeholder groups. The first two observations suggest that all stake-
holder groups acknowledge the existence right of fisheries in general and for 
both user groups in an ideal world.

FIGURE 8.3  “What relative proportion (%) of the total harvest per species should be 
caught by commercial fishers and what by recreational fishers?” Answers 
grouped by stakeholder group and target species.
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Economic stocks: marketing infrastructure

Sustainable development of the WBS also includes a vision of how fisheries should 
be organized, for example, in terms of infrastructure and thus in terms of economic 
stocks. This is reflected in the different marketing opportunities for fish. We asked 
what proportion of the fishery yields should be marketed through which distribu-
tion channel from a societal perspective. The three most important distribution 
channels in terms of allocated shares are: (i) direct marketing, such as restaurants 
or direct sale from the boat to tourists and consumers, (ii) marketing via coopera-
tives and (iii) the wholesale market. Table 8.2 shows how the different stakeholder 
groups would distribute the landed fish to the various marketing options in an ideal 
world.

We highlight two observations. First, all stakeholders were of the opinion that 
fish should be sold either directly or through cooperatives. The wholesale market 
or other marketing possibilities (see Appendix F) only played a minor role. Second, 
there is an interesting and clear discrepancy between the stakeholders “commer-
cial fisheries” and “administration and politics”. The commercial fishers opted to 
market the fish directly (95 %) and only to a small extent make it available to the 
cooperatives (5 %) as a marketing opportunity. “Administration and politics” chose 
the more traditional way of marketing the fish via cooperatives (between 40% and 
80%, mean 63%).

The first observation shows, again, a general consensus on how an ideal state of 
the WBS fishery from an economic perspective would look like – the option of 
direct marketing – although chosen as an ideal marketing channel with different 
priorities – may be a way forward to support fisheries at a regional level.

The second observation could be interpreted in terms of different values, 
namely individual freedom versus a more rule-based approach with support 
structures, and thus related to more security. It could also be related to different 
types of transaction costs: For administration and politics, it may be easier to dis-
tribute a quota to few cooperatives rather than too many fishers with potentially 
marketing strategies.

TABLE 8.2  “From a societal perspective, what proportion of fish should be marketed 
through which distribution channel?”*

stakeholder groups distribution channel (average %) (Stdev)

n=number of answers direct marketing cooperatives wholesale market

recreational fishers (n=7) 39 (24) 33 (25) 15 (19)
commercial fishers (n=1) 95 5 0
nature conservation (n=3) 53 (6) 37 (12) 10 (10)
administration and politics (n=3) 30 (17) 63 (21) 7 (6)

*Answers grouped by stakeholder group for the three channels that resulted to be most important for the 
survey participants and are given in average percentages and Standard deviations (in brackets).
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Ecological stocks: management principles

Sustainable development also primarily involves maintaining fish stocks and the 
entire ecosystem in a good, that is, healthy state. One question asked which overall 
principle (e.g. Good Environmental Status [GES] of the Baltic Sea, or manage-
ment according to the Maximum Sustainable Yield [MSY] principle; see Table 8.3) 
should ideally be applied from a societal point of view. To this question we received 
18 valid answers.

Here, seven observations can be clearly identified. First, almost everyone (16 
answers) chose the principle of achieving “Good Environmental Status” (defined as 
“The environmental status of marine waters where these provide ecologically diverse 
and dynamic oceans and seas which are clean, healthy and productive” by the EU 
MSFD [Marine Strategy Framework Directive]) in the Baltic Sea, which involves 
solutions to over-fertilization, pollution and biodiversity conservation. Second, the 
principle with the second largest number of selections and thus the dominant con-
ception of sustainable fish stocks was Maximum Sustainable Yield. The MSY stock 
size is defined as the stock level that allows the maximum catch that can be taken 
from a fish stock forever, thus exploiting its maximum growth potential. Third, the 
principles of “preserving native species”, “MEY” (Maximum Economic Yield), and 
“renaturation of areas” (specified in “other”) were only seldomly selected.

Fourth, in administration and politics, all participants from this group answered 
and made identical choices. All chose both MSY and GES. Fifth, present level 
(i.e. status quo) was never selected. Sixth, within the group of recreational fish-
ers, the range of answers was most diverse. Also, half of them chose “ideal use for 
recreational fishers” as answer. Seventh, the fact that participants gave more than 
one answer, although they were specifically asked to provide only one answer is an 
interesting observation and leads to the assumption that there seems to be no single 
objective, but a need for multiple objectives, and trade-offs.

TABLE 8.3  “Which of the following principles should ideally be applied from a societal 
perspective?” Answers grouped by stakeholder groups.

number of answers (n)
per principles.

recreational
fishers
(n=6)

commercial
fishers
(n=1)

nature
conservation
(n=6)

admin.&
politics
(n=4)

total
(n)

present level 0
pre-industrial condition 1 1
preserve native species 2 1 1 4
MSY (max. sustainable yield) 3 1 1 4 9
MEY (max. economic yield) 1 1
ideal use for recreational anglers 3 3
Good Environmental Status (GES) 6 1 5 4 16
renaturation of areas 1 1
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The first and second, as well as the fifth, observations suggest a certain agreement 
between the different groups: MSY and GES are desirable, while this is not the case 
for the current situation. Both criteria, MSY and GES, are currently relevant in the 
management plans of these areas (European Commission 2020, ICES, 2021a), which 
may have triggered the choice of these options, especially for the administration & 
politics group. In contrast, one could also argue that both are relevant in management 
plans because the different groups agree on these principles. Regarding point three, 
somewhat surprisingly MEY was not selected, although it implies higher profits as 
well as lower catches and should thus be preferable for everyone (Voss et al., 2014; 
Voss et al., 2022). This implies that the participants were unfamiliar with this con-
cept. In part, this might have to do with the wording, since “highest possible profit” 
doesn’t sound as conservationist as “sustainable yield”. The reason why the principles 
of “preserving native species”, and “renaturation of areas” (specified in “other”) were 
only seldomly selected could be due to the fact that “Good Environmental Status” 
might already imply these aspects.

Time horizon

Sustainable use and conservation of ecosystems also refers to future generations. 
The stochastic viability concept considers an explicit time horizon of finite length. 
Another question was therefore related to the time horizon that should be con-
sidered when utilizing and conserving the WBS. We asked “For how many years 
into the future should we consider the use and conservation of the Western Baltic 
Sea?” (Figure 8.4).

FIGURE 8.4  “For how many years in the future should we consider the use and conser-
vation of the Western Baltic Sea?” Answers grouped by stakeholder group.
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Two interesting results emerge. First, the representatives of all groups chose a 
positive finite number of 20 years or more. Second, there is a large variation of 
responses within all stakeholder groups and also between them in terms of maxi-
mum numbers, with the variation being highest for recreational fishers. Both nature 
conservation and administration and politics had an upper bound of 100  years. 
A reference to this upper level has also been reported in Schwermer et al. (2021) 
and may be related to a general principle in constitutional states that no use-rights 
are guaranteed for more than 99 years.

Regarding the second observation, the maximum value of 200 years was chosen 
by a stakeholder from the group of recreational fishers and thus exceeds the maxi-
mum values of the other groups by 100 years. The intra-group deviations were also 
highest here and values varied between 30 and 200 years.

The first observation suggests that respondents agree with the general idea of 
the stochastic viability concept that uncertainty increases with longer time hori-
zons. The comments support this interpretation. For example, P14 mentioned that 
all considerations beyond 25 years are too doubtful due to high uncertainties. In 
a similar direction, P5 commented that for periods longer than 20 years, there is 
a lack of knowledge of future ecosystem relationships. Interestingly, commercial 
fishers did not answer this question but argued with a rather daring assessment that 
“everything beyond a few decades is astrology” (P19).

Certainty levels

Future developments are always uncertain. It may be that, despite all efforts, the 
minimum levels specified by the participants (see Figures 8.2 and 8.3; Table 8.2 and 
for more details, see Appendix F) cannot be reached every year. The certainty with 
which the levels will be achieved can be increased by measures. However, measures 
are associated with costs. Accordingly, the concept of stochastic viability explicitly 
considers uncertainty. To obtain an idea about the desired degree of certainty, we 
asked with what degree of certainty these stated minimum levels should be met 
each year within a ten-year time horizon (Figure 8.5).

Two main statements can be made here: First, the mean value of all answers 
(79%) shows that there is an interest in an overall high level of certainty. Second, 
there is considerable heterogeneity between groups: Commercial fishers showed the 
lowest values (approx. 50%), indicating that they (as representatives) would accept 
conditions below the desired minimum on average every second year. The “nature 
conservation” group revealed highest values, and two participants selected 100% 
(absolute certainty). While many ideas on principles converge between stakeholder 
groups, the degree of acceptable uncertainty is quite different between them. This 
might be a major source of conflict in a situation when the ecological situation 
is bad and fish stock sizes are low. The conflict arises, as different principles will 
directly translate into politics via setting annual catch limits. Higher degrees of cer-
tainty imply less (or even no) catch, to quickly restore minimum levels, while less 
demand for certainty enables more flexible recovery pathways.
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Insights from and challenges of stakeholder involvement

Based on the results and our interpretation of the answers to the individual ques-
tions, we identified five overarching substantive aspects. First, legitimacy of all the 
different stakeholder groups seems to be a broad consensus: For example, catch 
opportunities were acknowledged for both recreational and commercial fishers, 
a “healthy” ecosystem was aimed for (MSY, GES) and future generations of users 
were considered. This also included consensus on marketing strategies. All this may 
be a result of already on-going dialogue formats (e.g. Baltic Sea Advisory Council, 
BSAC) und provide a base for future policy steps.

Second, it is often not clear to which extent the current situation influences or is 
even mixed-up with the normative ideas of stakeholders. Many respondents chose 
“MSY” as the principle that should be applied to manage the system. MSY is a goal 
of the European Common Fishery Policy and in that sense represents the normative 
status quo. “MEY” was picked only once, although it has scientifically been shown 
to be more effective in securing viable fisheries and high stock sizes (e.g. Voss et al., 
2022). On the one hand, this might indicate that communication of scientific results 
to the public and wording of scientific concepts (“sustainable” vs. “economic”) needs 

FIGURE 8.5  “With what degree of certainty should the minimum requirements be 
met each year within the next 10  years?” (100%  =  absolute certainty, 
0% = complete uncertainty). Answers grouped by stakeholder group.
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to be improved. On the other hand, the normative goal of stakeholder groups may 
just be MSY and not MEY, although this would not be rational. Related, one could 
also argue that MSY is reflected in actual management because so many stakeholders 
agree on this goal. Another observation that provides evidence for mixing norma-
tive goals with the current situation is the relatively low level of certainty specified 
by commercial fishers. In other studies, fishers have shown a preference for income 
smoothing (EC, 2007). Thus, the result may suggest that commercial fishers antici-
pate even lower catch quotas if minimum requirements should be met with a high 
degree of certainty. That being said, economic preferences for income smoothing 
are typically elicited on an individual level. Hence, a different interpretation would 
be that fishers aim for certainty as individuals, while from a societal perspective they 
allow more uncertainty and also more flexibility.

Third, answers varied not only between stakeholder groups, but also within 
groups. Thus, it is unclear whether an individual’s answers can really be considered as 
representative for a stakeholder group, or only reflect that particular individual’s pref-
erences. This may be related to our choice of respondents and whether they under-
stood themselves as representatives. The division into groups is usually somewhat 
artificial – groups may be diverse themselves and may not have a predetermined joint 
position, or no position at all, on the topics touched upon in the questionnaire. In 
this case, respondents may have had no choice other than resorting to their own per-
sonal view. One could argue that the diversity within groups calls for a broader dia-
logue to understand what a sustainable development of the WBS fishery looks like.

Fourth, answers may convey differences in underlying values: Many answers 
can be related to “individual freedom” or a “rules-based approach” in terms of 
how the WBS should be used (see especially result section on recreational fishing 
and marketing infrastructure). These two opposing approaches could be related to 
differences in underlying world views, for example, “egalitarianism”, “hierarchy” 
and “individualism” as used by Chuang et al. (2020) to understand British peoples’ 
attitudes to mobility. Further research may help to better understand the interrela-
tions between underlying world views, normative ideas about the WBS and the 
current state of the system.

Fifth, the observed patterns of response rates to the different questions might 
reflect a cognitive bias known as the “availability heuristic”: Individuals answer not 
all questions equally, or on the basis of which questions they care about most, but 
according to the relative ease with which they can answer the question (Tversky 
and Kahneman, 1973). For instance, mostly recreational fishers answered the ques-
tions related to recreational catches and the other respondents rejected putting 
down catch numbers or were unable to do so. Also, all four respondents from the 
administration and politics group answered identically with respect to the ideal sus-
tainability principle – they all chose MSY and GES, which is the administration’s 
official position they frequently encounter. This might explain why the agreement 
on ideal states between the different groups is greater for the ecological realm than 
the societal realm (e.g. MSY vs. marketing channel), since all stakeholder groups 
are concerned with the ecological realm, for which clear management goals exist.
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Conclusion

Our study revealed a fundamental challenge inherent in transdisciplinary approaches, 
namely the choice of relevant stakeholders and their influence on outcomes. Indi-
vidual stakeholders may or may not represent their respective group well – it is very 
difficult to gauge whether a stakeholder speaks for him- or her-self, or on behalf 
of the whole group. In fact, they may relate to several groups, and groups may be 
diverse themselves. Since the inclusion of everyone is usually not possible, some 
kind of bias is very likely to occur.

We also note that separating an imaginary, normative goal for the system from 
the current system state seems to be difficult for most stakeholders and may point 
to a general problem. On the one hand, normative goals cannot be set without tak-
ing some current system characteristics into account. On the other hand, already 
accounting for potential implications of achieving a certain goal (e.g. temporal clo-
sure of the fishery) when thinking about the normative ideal induces a bias, that is, 
the “true” normative goal may not be reported. Our results suggest that a clear sepa-
ration of the normative goal and the current system state is difficult, but necessary.

Furthermore, the stakeholders participating in the workshop stressed the impor-
tance of clear and unified terminology regarding concepts like “sustainability”. 
With our approach of using stochastic viability, we provide a suggestion to make 
“sustainability” more tangible. In terms of comparing different normative views 
of stakeholder groups, we have to observe quite some variation in answers within 
stakeholder groups as well as some doubt whether answers always reflect purely 
normative views, meaning that our results have to be interpreted with care. Still, 
the advantage of our study is that we provide concrete values such that outcomes 
can directly be related to management choices that need to be quantifiable in 
order to be monitorable (e.g. total allowable catch). Related to this, one can also 
use our results for the quantification of a model to examine management options 
and recommendations quantitatively (e.g. see Doyen et al., 2012). Obviously, the 
limitations discussed must be accounted for.

While we observe considerable distinctions between different stakeholder 
groups’ perspectives on the sustainable development of the WBS, all respondents 
seem to acknowledge the legitimacy of the stakes held by the different actors in to 
the region. Thus, there is common ground on how to sustainably use and manage 
the WBS, and a well-designed transdisciplinary approach with broad exchange 
between different stakeholders and scientists is an important step towards steering 
the WBS into a sustainable future.
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