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Atlantic Salmon (Salmo salar) has always been a highly valued migratory fish species in central and 
northern Europe. Wild populations have declined since the late 19th century, including local extinctions. 
We conducted an online survey in France, Germany, Sweden and Norway (N = 2 298) to examine the 
perception of the general public of the socio-cultural ecosystem services provided by this threatened 
species. Eleven ecosystem services and benefits were operationalized in the form of 13 survey items 
and grouped by an exploratory factor analysis into three groups: intrinsic-ecological, extractive and 
aesthetic-educational ecosystem services. Our analysis showed that the general population perceived 
a wide range of ecosystem services. Intrinsic-ecological and aesthetic-educational ecosystem services 
were well recognized in all countries. The values of these two categories were determined most strongly 
by country and respondents’ personal values and perception of Atlantic Salmon, e.g. as threatened and 
belonging to a healthy river. The high level of approval for aesthetic-educational ecosystem services 
confirmed that Atlantic Salmon can serve as a charismatic flagship species. Extractive ecosystem services 
received lower ratings than intrinsic-ecological and aesthetic-educational ones, particularly in Germany 
where no natural populations remain. In Norway, the country with the highest proportion of healthy 
stocks and a close cultural connection to Atlantic Salmon, all ecosystem service categories were rated 
significantly higher than in the other three countries. Synergies between the ecosystem services of Atlantic 
Salmon explain these results: with healthy stocks and their extractive use, the cultural connection is also 
strengthened, and this contributes to a greater appreciation of Atlantic Salmon for intrinsic-ecological 
and aesthetic-cultural reasons. Our study underscores how the ecosystem services of Atlantic Salmon 
perceived by society are co-produced by the ecological state and continued experience of the species by 
the wider public. Improving the ecological status and increasing public awareness can therefore foster the 
development of perceived ecosystem services and the value of a species in the public eye.

Keywords: public perception, cultural value, nature’s contributions to people, recreational fisheries, 
conservation
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Introduction
Fish populations provide a wide range of 

ecosystem services that contribute to human 
wellbeing (Holmlund and Hammer, 1999; Cowx 
and Portocarrero Aya, 2011; Lynch et al., 2016). 
Cultural ecosystem services, “the nonmaterial 
benefits people obtain from ecosystems through 
spiritual enrichment, cognitive development, 
reflection, recreation, and aesthetic experiences” 
(Millennium Ecosystem Assessment (MEA), 
2005), can play an important role in this, especially 
for species with which humans have long had a 
connection. In this study, we focus on a species 
that is iconic for European fish and fisheries, the 
Atlantic Salmon (Salmo salar). Atlantic Salmon is 
a migratory fish that has been historically, culturally 
and economically important in countries with 
coastal access to the Atlantic Ocean (North Atlantic 
Salmon Conservation Organization (NASCO), 
2008), but many salmon populations across Europe 
are at risk or even extinct (NASCO, 2019). Atlantic 
Salmon forms part of the global trend that the loss 
of biodiversity and the deterioration of ecosystems 
jeopardize nature’s ability to provide benefits in the 
long term and lead to a loss of cultural ecosystem 
services (Intergovernmental Science-Policy 
Platform on Biodiversity and Ecosystem Services 
(IPBES), 2019).

Compared to the large number of studies on 
its ecological and economic role, few studies 
have addressed cultural ecosystem services 
generated by wild Atlantic Salmon (Myrvold et al., 
2019). However, recognizing diverse ecosystem 
services is important to understand the full impact 
of development projects likely to affect fish 
populations in the wild (Cowx and Portocarrero 
Aya, 2011) and to compare different policy 
options to inform policy and planning processes 
(Arkema et al., 2015; Costanza et al., 2017). 
Studies using monetary valuation techniques 
to estimate the total economic value of Atlantic 
Salmon in a country or region find consistently 
that the general population values Atlantic Salmon 
(and other native fish species, Riepe et al., 2019) 
higher than could be explained by its provisioning 
services alone, suggesting that cultural ecosystem 
services (including appreciating Atlantic salmon 
for its existence) are also important at the general 
population level (reviewed by Myrvold et al., 

2019).
Cultural ecosystem services are a mixed bag 

and encompass many dimensions, including 
spiritual connections and non-use values. Which 
cultural ecosystem services exactly contribute 
to the valuation and people’s willingness to pay 
for the preservation of Atlantic Salmon is left for 
speculation in most studies. One Canadian study 
directly asking survey respondents to give their 
top three reasons for supporting wild Atlantic 
Salmon conservation found that “Salmon should 
exist” and “Natural heritage and ecosystem 
integrity” were the top reasons (Gardner Pinfold, 
2011). These would be intrinsic existence values, 
but may also capture ecological values associated 
with salmon contributing to river functioning. 
The latter would be categorized as a supporting 
or regulating ecosystem service, using the 
terminology of the MEA (2015). Knowing which 
cultural ecosystem services of salmon are more 
or less important in different countries or regions 
would help to monitor cultural ecosystem services, 
which are not only multifaceted, but also change 
over time. They depend on the status of the fish 
populations (Myrvold et al., 2019) as well as on 
the people, their experiences and preferences, 
personal characteristics and social context. In 
fact, cultural ecosystem services can only arise 
through interactions between people and nature, 
since people co-produce all cultural ecosystem 
services (Chan et al., 2012; Costanza et al., 2017). 
Accordingly, we would expect that people’s value 
orientations, place of residence, level of education, 
age, gender and cultural background gender and 
cultural background all play a role in the co-
production of ecosystem services (Scholte et al., 
2015), which in turn should scale to affect variation 
in the cultural services experiences by different 
publics in different countries that have varying 
connections to the same species, such as salmon 
(Kochalski et al. 2019, Riepe et al. 2019).

Unlike personal characteristics, people’s 
interactions with the environment can change 
rather quickly due to new experiences or influences 
from media and interest groups. Interactions with 
salmon and the aquatic environment include 
activities such as recreational fishing, watching 
salmon climb the rivers, learning about salmon 
ecology and life-history, and participating in 
citizen projects on river restoration and salmon 
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stocking (Harrison et al., 2018; NASCO, 2019). 
Such activities require an investment of time, 
energy, money, material and labor (Spangenberg 
et al., 2014). Interactions with salmon can also be 
purely intellectual acts (Spangenberg et al., 2014), 
such as recognizing its intrinsic or ecological value 
or attributing certain characteristics to salmon that 

make it, for example, attractive to fish or watch, 
or worth working to preserve. The recognition and 
attribution of value are prerequisites for ecosystem 
services (Spangenberg et al., 2014), in turn, they 
depend on what information people have about 
salmon and how they perceive it (Scholte et al., 
2015). In contrast to other animal species (e.g. 

Table 1: Factor loadings and communalities based on an exploratory factor analysis with varimax rotation for 13 items describing 
perceived ecosystem services (ES) delivered by Atlantic Salmon (N = 2 298).

ES Item Factor 1 Factor 2 Factor 3 Communality

in
tri

ns
ic

-e
co

lo
gi

ca
l

It is our responsibility to preserve wild Atlantic 
Salmon for future generations. >Existence (bequest) 
value

0.81 0.72

We have a duty to protect and preserve populations of 
wild Atlantic Salmon even if we do not want to make 
use of them. >Existence (intrinsic) value

0.81 0.70

Conserving the diversity of different wild Atlantic 
Salmon populations that differ in shape, color and 
genes among rivers is important for our future. 
>Genetic diversity

0.72 0.61

Wild Atlantic Salmon living in our rivers indicate 
a healthy balance of nature. >Bioindicator (healthy 
environment)

0.59 0.55

It is good to have wild Atlantic Salmon in our 
rivers because it reminds us to avoid further river 
destruction. >Bioindicator (environmental change)

0.62 0.59

ex
tra

ct
iv

e

Wild Atlantic Salmon creates good income for many 
people and their businesses at our rivers and coasts. 
>Income

0.64 0.50

Historically, the connection with wild Atlantic 
Salmon is very strong in your country. >Heritage 0.62 0.54

In some rivers in your country, there exists a whole 
tourist industry around wild Atlantic Salmon. 
>Tourism

0.68 0.51

It would be very sad if there were no sport fishing 
for wild Atlantic Salmon in the future in our country. 
>Recreational fishing

0.53 0.34

If there were enough wild Atlantic Salmon in your 
country, we should have a commercial fishery for 
salmon. >Commercial fishing

0.57 0.33

ae
st

he
tic

-e
du

ca
tio

na
l When strolling on the river banks, it is exciting to 

watch wild Atlantic Salmon jumping in the river. 
>Aesthetic value

0.57 0.49

Wild Atlantic Salmon teaches us a lot about how our 
rivers work. >Education 0.61 0.58

Wild Atlantic Salmon is a way to generate public 
interest in our rivers and in nature. >Interest 0.58 0.55

Note. Factor loadings < 0.4 are suppressed
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Woods, 2000), it has not yet been investigated 
how the general population in various countries 
perceives individual fish species in the context of 
their ecosystem service potential.

In this paper, we take a comprehensive approach 
to the co-production of cultural ecosystem services 
provided by a threatened fish species. Based on 
data from a large-scale survey of the general 
public in four European countries, we answer 
the following questions: (1) how do people rate 
different cultural ecosystem services of Atlantic 
Salmon relative to each other and in relation to 
its provisioning services? (2) how is this linked to 
people’s personal characteristics and (3) to their 
intellectual and physical interactions with Atlantic 
Salmon and the aquatic environment? Analyzing 
what people value about Atlantic Salmon, who 
these people are and how their interactions with 
Atlantic Salmon can co-produce different types of 
cultural ecosystem services can help to understand 
support and rejection of management measures 
and to target and design communication and 
engagement strategies.

Methodology
We conducted a survey on rivers, migratory 

fish and invasive species in France, Germany, 
Sweden, and Norway in October 2015 using large 
online panels with 40 000 to 100 000 members 
per country. Panel members had previously been 
recruited by phone using random digit-dialing as 
sampling frame to avoid the self-selection bias that 
is typically associated with nonprobability-based 
recruitment of panel members.  The composition 
of the respondents (N = 1 000 per country) 
approximated a representative sample for the 
general population with internet access in terms 
of gender, age and education. Participants were 
also recruited from different geographical areas, 
but were not representative at the sub-national 
level. A choice experiment yielded a high marginal 
willingness-to-pay for certain fish species such as 
native salmonid species (Riepe et al., 2019). At the 
same time, many respondents were unfamiliar with 
topics related to native freshwater and migratory 
fish (Kochalski et al., 2019). We used a follow-
up survey and the example of Atlantic Salmon to 
inquire why native fish species were highly valued.

In December 2016, 3 771 participants were 
successfully contacted again, of which 2 622 
people accessed the survey. While completing 
the questionnaire, 12% (N = 316 persons) quit 
participation. Eventually, 2 306 completed the 
survey (61% response rate). Nearly all of them 
(N = 2 298) answered the questions on ecosystem 
services; 25% of them were from France (N = 
578), 28% from Germany (N = 639), 22% from 
Norway (N = 498) and 25% from Sweden (N = 
583). Though panel attrition occurred between 
both survey waves, we found no evidence that it 
affected response to key survey items (Riepe et 
al., 2021). The questions regarding their personal 
characteristics and interactions with Atlantic 
Salmon and the aquatic environment, which served 
as explanatory variables in the subsequent analysis, 
were answered by 2 242 participants. Completing 
the first survey took a median time of 20.5 minutes, 
the second survey 15.3 minutes.

Based on a report of the socio-economics 
working group of the North Atlantic Salmon 
Conservation Organization (NASCO, 2008), 
our own fieldwork (Harrison et al., 2018), and 
established frameworks for ecosystem services 
(e.g. MEA, 2005; Costanza et al., 2017) and fish 
(e.g. Holmlund and Hammer, 1999; Cowx and 
Portocarrero Aya, 2011), we compiled a list of 
cultural ecosystem services that Atlantic Salmon 
could supply (Appendix 1: available at XXX). 
We selected ten cultural ecosystem services 
that were relevant for the general public, easy 
to operationalize and covered a broad range of 
services, such as aesthetic value, heritage value 
and the function of the species as bioindicator of 
ecosystem status. To allow comparison, we added 
three items that describe provisioning services 
generated by fishing. All items used in the survey  
are given in Table 1. There is no established scale 
for fish ecosystem services. Designing the items, 
we faced the challenge that some ecosystem 
services were already factually used while others 
were only potential services, and that this differed 
for some services between countries. Our wording 
was similar to Gardner Pinfold (2011) and based on 
expressions that interview partners had used during 
the authors’ salmon-related qualitative fieldwork 
(Harrison et al., 2018). Responses were on a 5-point 
symmetrical agreement / disagreement Likert-
type scale. The entire survey was professionally 
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translated into the respective national language 
and pre-tested with 200 respondents from all four 
countries who had not participated in the first 
survey.

First, we assessed what people value about 
Atlantic Salmon. An exploratory Factor Analysis 
(FA) with varimax rotation was used to group 
the 13 items and form categories of ecosystem 
services. Several well-recognized criteria suggest 
that it was adequate to analyze the 13 items using 
FA. All items correlated at least 0.41 and at most 
0.72 with one or more of the other items, suggesting 
reasonable factorability. The Kaiser-Meyer-Olkin 
measure of sampling adequacy was high with 0.92 
and the Bartlett test of sphericity was significant 
(χ2 (12) = 720.02, p < 0.001). Communalities 
were above 0.3, confirming that items shared 
some common variance with each other. The first 
three factors explained 24%, 17% and 13% of 
the variance respectively (54% combined). The 
eigenvalues of the first two factors were above one 
and the eigenvalue of the third factor was close to 
one. After three factors, the eigenvalues “levelled 
off” on the scree plot and the fourth and fifth 
factor explained only 7% and 6% of the variance 
respectively. Therefore, a three-factor solution was 
chosen for the FA. All items in the three-factor 

solution had primary loadings over 0.5 (Table 1). 
Cronbach’s alpha was 0.89 for the first and 0.78 for 
the second and third factor, indicating good internal 
consistency. Composite scores were calculated for 
each of the three categories of ecosystem services, 
based on the means of the items which had their 
primary loadings on the same factor.

Second, we analyzed which people value 
each ecosystem service category. Following the 
conceptual framework by Scholte et al. (2015), 
we assessed respondents’ personal characteristics 
in each of the four countries: value orientations, 
age, gender, highest level of education and size 
of their place of residence. For value orientations, 
we measured “biospheric altruism” with three 
items from a well-established (De Groot & Steg, 
2008) value scale (“Protecting the environment, 
preserving nature”; “Unity with nature, fitting 
into nature”; and “Respecting the earth, living in 
harmony with other animal and plant species”). 
The response format was a 5-point scale (from 1 
= “As a guiding principle in my life, this value is 
not at all important” to 5 = “As a guiding principle 
in my life, this value is very important”) and the 
mean score of the three items was used for further 
analysis. The level of education was measured on 
a five-point ordinal scale; town size on a 7-point 

Figure 1: Mean values (±standard deviation) and response frequencies for survey respondents’ (N = 2 298) agreement with 
statements about the intrinsic-ecological (top), extractive (middle) and aesthetic-educational (bottom) ecosystem services provided 
by wild Atlantic Salmon populations in France, Germany, Norway and Sweden.

Response options ranged from 1 - “strongly disagree” to 5 - “strongly agree”.
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ordinal scale.
Third, we looked at how use, perception and 

information (Scholte et al., 2015) shape what 
people value about Atlantic Salmon. Given the low 
population levels of Atlantic Salmon in Germany 

and France, it was unlikely that many survey 
respondents had direct use experiences with wild 
Atlantic salmon in these countries. Therefore, we 
included three more general items on interactions 
with the aquatic environment: we asked whether 

Table 2: Effect of different determinants on three categories of ecosystem services provided by Atlantic Salmon (Salmo salar), N 
2 242.

Explanatory variables Intrinsic-
ecological Extractive Aesthetic-

educational
Intercept 2.45(±0.08) *** 2.95(±0.08) *** 2.19(±0.09) ***
Personal characteristics
Altruistic values towards the biosphere 0.21(±0.02) *** 0.05(±0.02) ** 0.20(±0.02) ***
Gender: male 0.01(±0.03) 0.04(±0.03) 0.01(±0.03)
Age 0.01(±0.00) *** 0.01(±0.00) *** 0.01(±0.00) ***
Level of education 0.11(±0.04) ** -0.01(±0.04) 0.04(±0.04)
City size category 0.05(±0.03) (*) 0.03(±0.03) 0.07(±0.03) *
Country
France 0.09(±0.04) * -0.15(±0.04) *** 0.20(±0.04) ***
Germany -0.08(±0.04) * -0.67(±0.04) *** -0.02(±0.04)
Norway 0.28(±0.04) *** 0.31(±0.04) *** 0.25(±0.04) ***
Activities related to the aquatic 
environment
Observe plants or animals near the water 0.07(±0.03) * 0.02(±0.03) 0.07(±0.03) *
Angling, fishing 0.01(±0.04) 0.15(±0.03) *** 0.09(±0.04) **
Member of environmental organization 0.13(±0.04) ** -0.14(±0.04) ** 0.05(±0.04)
Knowledge
Self-assessed knowledge about fish 
biodiversity

0.20(±0.07) ** 0.28(±0.07) *** 0.12(±0.08)

Perception of species
Beautiful 0.08(±0.03) ** 0.09(±0.03) ** 0.11(±0.03) ***
Intelligent 0.01(±0.03) -0.02(±0.03) 0.05(±0.03) (*)
Interesting 0.00(±0.03) 0.04(±0.03) 0.04(±0.03)
Economically important 0.09(±0.03) ** 0.17(±0.03) *** 0.08(±0.03) *
Tasty 0.13(±0.03) *** 0.10(±0.03) ** 0.10(±0.03) **
Powerful 0.01(±0.03) -0.02(±0.03) 0.02(±0.03)
Graceful 0.08(±0.03) ** 0.04(±0.03) 0.08(±0.03) *
Cute -0.15(±0.03) *** -0.02(±0.03) -0.08(±0.03) *
Belongs to a healthy river 0.16(±0.03) *** 0.03(±0.03) 0.17(±0.03) ***
Endangered species 0.18(±0.03) *** -0.03(±0.03) 0.14(±0.03) ***
AIC 4076 4051 4235
Null deviance on 2241 degrees of freedom 1123 1229 1164
Residual deviance on 2211 degrees of 
freedom

786 777 843

*** p<0.001, ** p<0.01, * p<0.05, (*) p<0.10
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people had been angling or fishing in rivers and 
lakes in the twelve months prior to the first survey, 
whether they had observed animals and plants near 
or on the water in the same time period, and whether 
they were or had been member of an environmental 
or conservation organization. Perceptions were 
assessed with ten adjectives describing Atlantic 
Salmon that were based on Kellert’s (1993) 
attitudinal dimensions toward wildlife and the 
environment. The adjectives were worded in the 
same way as in similar studies about preferences 
for other animal groups (e.g. Woods, 2000). All 
use and perception variables were recorded as 
presence/ absence of an activity or property. For 
the information category, we included a question 
on the respondents’ self-assessed knowledge of the 
general topic of fish biodiversity (scale from 1 = 
“not at all informed” to 4 = “very well informed”).

The effects of the determinants on each of the 
composite scores were analyzed with Generalized 
Linear Models (GLM). For the two nominal 
variables, we used female as a baseline for gender, 
and Sweden as baseline for country, because the 
perceptions of the Swedes were closest to the mean 
across all countries. In relation to the null deviance, 
which shows how well the model predicts the 
answer with only one intercept, the residual 
deviance, for which the variables derived from the 
theoretical framework are incorporated into the 
models, was significantly lower, which indicates 
a good model fit (Table 2). According to deviance 
analysis and the Akaike information criterion 
(AIC), the model worked best for the category of 
extractive ecosystem services, and slightly worse 
for the aesthetic-educational category (Table 2). All 
data analyses were performed in R Version 3.5.1.

Results and Discussion
The FA resulted in three categories of ecosystem 

services, which we called intrinsic-ecological, 
extractive and aesthetic-educational services (Table 
1). The intrinsic-ecological ecosystem services 
included the existence value of Atlantic Salmon, 
its value as a bioindicator, and the preservation 
of genetic diversity. The group of extractive 
ecosystem services (income, tourism, recreational 
fishing, and commercial fishing) also included 
the cultural ecosystem service of heritage, which 
is a reminder that different types of ecosystem 

services are interrelated and that the decline in 
stocks and their use is often associated with a 
decline in cultural ecosystem services. Across all 
countries, intrinsic-ecological ecosystem services 
received high and extractive ecosystem services 
low ratings (Fig. 2), supporting the findings that 
the existence value can outweigh use values in the 
case of species that are threatened or at risk. The 
aesthetic and educational value of Atlantic Salmon 
formed their own category together with the ability 
of Atlantic Salmon to generate public interest. 
This category also received high ratings (Fig. 2), 
but is usually not assessed separately in studies of 
cultural ecosystem services. Our results suggest that 
aesthetic-educational ecosystem services can make 
an important contribution to cultural ecosystem 
services in addition to intrinsic-ecological services.

With regard to relationships between personal 
characteristics and valuation strength of each 
individual ecosystem service category, we found 
that high altruistic individual values held by people 
towards the biosphere led to a higher valuation of 
all ecosystem services categories, with particularly 
strong effects on intrinsic-ecological and aesthetic-
educational ecosystem services (Table 2). A higher 
level of education led to a higher valuation of 
intrinsic-ecological and living in a larger city 
to a higher valuation of aesthetic-educational 
ecosystem services. Both characteristics made no 
difference for extractive ecosystem services. With 
increasing age, the survey participants rated all 
ecosystem service categories significantly higher, 
whereas there was no effect for gender.

We also found significant country differences. 
Respondents from Norway rated all three 
ecosystem services categories significantly higher 
than respondents from the other study countries 
(Table 2). After the Norwegians, intrinsic-
ecological ecosystem services were valued most 
by the French, followed by the Swedes and the 
Germans. Extractive ecosystem services were 
ranked especially low in Germany, but also in 
France, countries where wild Atlantic salmon are 
extinct (Germany) or close to extinction (France). 
In addition to the Norwegians, the French also 
rated the aesthetic-educational services particularly 
highly. While the high values of the Norwegians 
and the low values of the Germans can be explained 
by the relatively large number of healthy Atlantic 
Salmon populations in Norway and the lack of self-
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sustaining Atlantic Salmon stocks in Germany, the 
French respondents’ appreciation of the aesthetic-
educational value of Atlantic Salmon cannot be 
explained by the state of wild Atlantic Salmon 
populations alone.

Each of the three water-related activities 
studied were associated with different ecosystem 
service categories. People who observed plants or 
animals near or on the water also rated intrinsic-
ecological and aesthetic-educational ecosystem 
services higher (Table 2), whereas anglers agreed 
more with statements on the importance of 
extractive and aesthetic-educational ecosystem 
services. Members of an environmental or nature 
conservation organization ranked intrinsic-
ecological ecosystem-services significantly higher 
and extractive ecosystem services significantly 
lower than respondents who had never been 
member of such an organization. With regard to 
information, better knowledge about general fish 
biodiversity was associated with a higher valuation 
of intrinsic-ecological and extractive ecosystem 
services.

More than two thirds of the respondents 
described Atlantic Salmon as “tasty” (73%) and 
associated the fish with a healthy river (70%). 
The majority also described Atlantic Salmon 
as “beautiful” (59%), “endangered” (59%), 
“economically important” (57%) and “powerful” 
(54%). Less than half of the respondents agreed 
that Atlantic Salmon was “interesting” (48%) and 
“graceful” (45%). The adjectives that were least 
associated with Atlantic Salmon were “intelligent” 
(39%) and “cute” (27%). Attributing positive traits 
such as tasty, beautiful and economically important 
with Atlantic Salmon correlated with a higher 
ranking of all three ecosystem services categories 
(Table 2). Whether Atlantic Salmon was perceived 
as intelligent, interesting and powerful, however, 
had no significant effect on any of the categories. 
The description of Atlantic Salmon as graceful, 
belonging to a healthy river and endangered all 
resulted in a higher agreement of both intrinsic-
ecological and aesthetic-educational ecosystem 
services. When Atlantic Salmon was described as 
cute, this correlated negatively with both of these 
ecosystem service categories, reflecting the contrast 
between wild animals in their natural environment 
and the perception of all animals as pets.

Conclusions
Our work reveals two key insights. The first 

is that wild fish can generate cultural ecosystem 
services that extend in importance beyond the 
classical provisioning and extractive use-oriented 
categories. The second key implication is that both 
individual-level predispositions (e.g., values, age, 
education, experiences, awareness of a species) 
as well as biological facts, such as the status of 
a species in a country, will affect which cultural 
ecosystem services are valued and to what degree. 
The results of the survey clearly show the interplay 
among biological status, awareness, culture 
and demographics on the valuation of cultural 
ecosystem services in fish, underscoring the tenet 
that ecosystem services are co-produced by ecology 
and society and their interactions. This implies that 
the cultural ecosystem services associated with 
species such as Atlantic Salmon can be increased 
through effective conservation and restoration of 
healthy fish stocks. In all European countries with 
historic salmon populations, conservation and 
restoration efforts are underway to mitigate negative 
impacts of environmental or anthropogenic drivers 
on salmon populations, improve conditions in the 
ecosystem and enhance fish populations. It would 
be desirable to engage in regular monitoring of the 
perception of society for a few model species to 
be able to collect base data so that policy makers, 
scientists and managers can recognize early and 
act to counter any loss of perceived ecosystem 
services provided by populations of wild animals. 
The erosion of perceived ecosystem services can 
undermine the support by society for conservation 
measures and our ability to combat the current 
biodiversity crisis. To expand support for nature 
conservation measures for threatened fish, the 
specific perceptions of a species in the eye of 
the public offer a good starting point to design 
outreach, media and art. Also, there seems to be 
untapped potential to use the aesthetic-educational 
value of Atlantic Salmon more for nature protection 
and educational measures.
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