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The role of social norms and informal sanctions in catch-and-release angling

Abstract

This study focuses on norms and informal sanctions of catch-and-release angling and their
implications for fishery management. A web-based questionnaire of Atlantic salmon (Sa/mo
salar L.) anglers in the Lakselva River, Norway yielded 656 answers (response rate 68

%). Anglers were segmented into four subgroups: Catch & release, Keeper, Something else,
Trophy angler. In all groups, the reward (positive feeling) was high and punishment low for
releasing a large salmon as expressed by the intensity of self-sanctions. All groups saw keeping a
large salmon mostly as a rewarding experience, although the C&R and Trophy segments
reported less rewards and more “punishment” for keeping. There is evidence for both a medium
strength C&R norm and a weak keep norm in this fishery, receiving different ascriptions
between angler groups. The results help understand angler group conflicts and explain how
angling behaviour is formed, thereby helping management agencies achieving angler
satisfaction.

Key Words: catch orientation, human dimensions, motivation, nature-based tourism,

recreational fishing, sport fishing.

Introduction

Catch-and-release angling (C&R) is increasing all over the world (Arlinghaus et al. 2007).
Historically, C&R has been more common in North America than in Europe where angling has
been more of a means of catching food, and not fishing “just for fun” or “being cruel to fish” (
Aas et al. 2002; Arlinghaus et al. 2007). There are also significant differences in the approach

to, and dissemination of C&R between types of fisheries (Aas et al. 2002; Bartholomew &
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Bonsach 2005; Arlinghaus ef al. 2007). Catch-and-release angling for Atlantic salmon, Salmo
salar L., originated in the USA and Canada, and became part of formal regulations in the mid-
1980s. Since the mid-1990s, salmon angling in the United Kingdom have seen a significant
increase in C&R (Aas 2007). C&R is a tool that could help salmon recovery and at the same time
uphold significant social and economic values of the fishery (Thorstad et al. 2008). C&R has
recently increased in Norway. From 2009 to 2013 the number of released salmon in Norwegian
rivers grew from 7 % to 15 % of the total registered catch (Statistics Norway 2014), indicating a
growing and emerging norm for C&R. However, the registered C&R rate in Norwegian salmon
rivers varies from 0 % to more than 50 %.

It is generally agreed that C&R behaviour is a function of several factors, influenced by
personal as well as situational variables (Sutton & Ditton 2001; Sutton,2003; Arlinghaus et al.
2007). Commitment to angling and consumptive orientation have been put forward as two key
personal variables in explaining C&R behaviour, while a range of situational variables can
mediate the personal preferences, beliefs and attitudes the angler brings along to a given fishing
trip . An angler’s consumptive orientation recognises that the importance of four catch-related
dimensions, namely a) importance of catching something, b) importance of keeping fish, c)
importance of catching trophy fish and d) importance placed on number of fish caught, can vary
among anglers (Sutton & Ditton 2001; Anderson et al. 2007). However, of these only the aspect
of keeping fish consistently affects C&R behaviour (Arlinghaus et al. 2007).

Arlinghaus et al. (2007) and Heberlein (2012) argue that the role of norms in
understanding C&R angling has been neglected, although norms are important both for fisheries
management as well as to understand general social processes in human-environment relations.

Unlike studies of concepts such as commitment to angling and consumptiveness, studies of

3



68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

norms can shed light on how personal attitudes, beliefs and preferences change and are affected
socially, for instance by influence from other people, because norms are often said to describe
what a person “ought” or “should” do (Manfredo 2008).

A recent study by Stensland et al. (2013) showed that assumed environmental
consequences of C&R and social norms play a significant role in predicting anglers’ intentions to
voluntary release fish. For norms to influence and change behaviour, there must be associated
sanctions — rewards or punishments - for conforming to or violating the norm (Heywood 2002,
2011). This paper looks specifically into the issues of informal sanctions, an aspect of C&R

behaviour that has not yet been subject to specific studies.

Norms and sanctions

Norms in recreation and natural resource management have been studied primarily within two
paradigms, norms as structural standards (The return potential model) and norms as motivating
individual behaviour (Manfredo 2008; Manning 2011). In this study we follow the latter
approach. A personal norm is the individual’s own expectations of what to do in a given situation
(Schwartz 1977) and might differ from or be similar to the social norm. Social norms can be
defined as informal rules shared by groups that guide behaviour and have consequences that help
make the behaviour more or less self-correcting (Heywood 2011). Social norms are especially
strong in directing behaviour if they crystallize and have a necessary intensity. Crystallization is
the level of agreement or consensus about a norm (e.g. that all fish should be released), whereas
intensity is the relative strength or importance of a norm (e.g. the importance the angler ascribes

the norm of total C&R). The power of a norm to influence behaviour is a function of the
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certainty of obligation (crystallization) and certainty of sanctions (intensity) implied when
conforming to or violating that norm (Heywood 2002).

A key element of social norms directing behaviour is that there are sanctions associated
with them that act as punishment for wrong behaviour and reward behaviour in accordance with
the norm (Grasmick et al. 1993; Heywood, 2002). “Sanctions are the independent power that
enhances the likelihood that obligations will be followed” (Heywood 2011, p. 443). There are
three types of informal sanctions' for a social norm (Heywood 2011): (i) Informal sanctions
imposed by others are what Durkheim (1893/1933:98, cited in Heywood (2011)) calls others’
“emotional reaction against the offender”. They can be positive or negative feedbacks such as
facial expressions (smile, angry frown), body language (nod, head shaking) or verbal expressions
(praise, yelling) (Blake & Davis 1964). Such informal sanctions by others can result in an
internalization of sanctions by the angler (i1) (informal internal sanctions) where she or he would
feel admiration or embarrassment for conforming or not conforming to the C&R norm. Even in
situations where nobody is watching or knows about the outcome, the angler might experience
(ii1) internal sanctions by feeling e.g. guilty or guiltless (Grasmick & Bursik 1990), shame or
pride (Heywood & Aas 1999), or uneasy or comfortable when violating or conforming to what is
seen as an obligation. Sanctions by others or self could lead to individual discomfort or comfort
and ultimately affect self-esteem and self-image, and thereby also shape C&R behaviour. The
two sanctions imposed by self — (ii) informal internal and (iii) internal — are subject for study in

this work.

1 Another type of sanction is formal, external sanctions (e.g. ticketing, jail, etc.) associated with institutional norms.
The latter defined by Heywood (2011, p. 446) as “Formal rules or standards that are formulated and implemented
by administrative authorities and enforced by them through formal external sanctions”.
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Earlier studies indicate an emerging C&R norm among salmonid anglers in Scandinavia
(Stensland et al. 2013) and that different angler groups might hold different norms for keeping as
well as for releasing salmon (Aas et al. 2002). Therefore this paper specifically studies social
norms for C&R and catch & keep angling for salmon, and angler segments’ reported self-
sanctions for conforming to or violating the social norms, and how these self-sanctions impact
the intention to release salmon. Segmentation of respondents is based on measures of angler

catch orientation.

Methods

Study site

Lakselv River Owner Organization (ROO) manages and administrates most of the fishing on
behalf of the fishing right holders in the 45 km Lakselva River, Northern Norway.

For the period 2007-2013, annual rod catches varied from 1,100 to 1,900 salmon, averaging 5.4-
6.8 kg. The Lakselva River is known for its big salmon. The season normally runs June 1-
August 31.

Since 2008, Lakselv ROO has emphasized personal catch quotas and voluntarily release
of fish to meet escapement goals and secure future stocks. Catch-and-release angling has been
encouraged in information brochures, the website (www.lakselva.no) and a photo contest.
Current (2013) fishing regulations allow an angler to keep three salmon over 80 cm for the
season. For salmon under 80 cm, there is a daily bag limit of two fish, but no seasonal limit.
Lakselva River has among the highest release rates for salmon in Norway, increasing from 6% of
the numbers caught in 2007 to 35% in 2013.

Data collection
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Anglers fishing on the five zones administered by Lakselv ROO are registered in an electronic
database. Over the period 2009-2011, there were 2,676 unique persons registered. Of these, the
1,010 who gave their e-mail address were sent a survey electronically with a language choice of
Norwegian, Finnish, English, or German. Three reminders were sent. To increase the response
rate anglers were informed that those who responded to the survey would be included in a raffle
for two seasonal permits to Lakselva River. The distribution of anglers from different countries
in the total population (2,676) and the e-mail sample (1,010) was similar. Data collection lasted
February - March 2012. The survey yielded 656 responses with no missing variables. Of the
initial 1,010 e-mails sent, 40 were returned undelivered, giving a valid sample of 970 and a
response rate of 68%. The distribution of anglers in the three groups Norwegians (39%), Finnish
(38%) or other foreign anglers (23%) were similar for total sample (2,676), sample used (1,010)

and responses (656). There was an under-representation of local anglers in the sample used.

Angler Segmentation
A principal component analysis reduced 12 variables from Anderson et al.’s (2007) catch
orientation scale into four components in accordance with previous studies, and addressed
anglers’ catch orientation for salmon, sea-run brown trout Salmo trutta L., and sea-run Arctic
char Salvelinus alpinus L. The scree plot and Kaizer’s criterion with eigenvalues greater than 1
were used to extract the number of components. An index value for each component and
respondent was calculated based on the average value of the three variables in each component.
Detailed report of the principal component analysis is given in Table 1.

The index value for the different catch orientation components was used in a cluster

analysis to segment anglers (Table 2). Advices from Hair et al. (1998, pp. 497-515) were
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followed. First, a hierarchical cluster analysis (Ward’s method) was applied to find the best
number of clusters and initial seed points (cluster centroids) for the clusters. Thereby the number
of clusters to be extracted was specified and cluster centroids from the hierarchical analysis were
used as seed points in a non-hierarchical K-means cluster analysis. Several cluster solutions were
tested. To check the robustness of the cluster solutions several types of cluster analyses were
conducted - (i) the combination of hierarchical and non-hierarchical analysis (as described), (ii)
hierarchical analysis, and (iii) non-hierarchical (K-means) analysis, and applied on a random half
split of the sample. A four group cluster solution showed similar results for all types of cluster
analyses (i-ii1), and it was therefore deemed stable. This solution yielded distinct differences
between clusters, and theoretically it resembled some of the groups found in other angler studies
(Kyle et al.2007, Skullerud & Stensland 2013). Differences between cluster segments were

tested using one-way analysis of variance (ANOVA) and subsequent Tamhane’s posthoc test.

Variables
All items were measured by answering statements on seven point semantic differential scales
with only endpoints given verbal labels. The following variables were used for the analyses:
Intention to release (a large salmon); measured by the question: “ During your next season
fishing in the Lakselva River, how likely is it that you will be releasing one or more salmon over
80 cm which you may legally take?”. Scale endpoints: 1=very unlikely and 7 =very likely.
Personal C&R norm; measured by the statement: “I should release all the fish I catch in the
Lakselva River” and personal KEEP norm; measured by the statement: “I should keep all the
legal fish I catch in the Lakselva River”. Scale endpoints: 1 = strongly disagree and 7 = strongly

agree.
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Social norm (obligation) for C&R and KEEP fish; measured by the two statements: “To
what extent do you think that fishermen in the Lakselva River should (a) keep all the legal fish
they catch; (b) release all the legal fish they catch. Scale endpoints: 1= should never and 7 =
should always.

Self-sanctions for C&R and KEEP social norms: terms used for measuring sanctions for
respectively releasing or keeping a big salmon were adapted from Heywood & Aas (1999), and
Heywood (2002). Anglers were asked to respond to several statements: “If others saw you
release [keep] a big salmon in the Lakselva River, would you feel (i) uneasy (1) or comfortable
(7)?; (i1) ashamed (1) or proud (7); (iii) guilty (1) or guiltless (7)?; (iv) embarrassed (1) or
admired (7)?; Internal sanctions were measured by (i-iii), and informal internal sanction
measured by (iv).

The intensity of the KEEP and C&R norms was calculated as the average of the sum of:
informal sanction plus the average of internal sanctions.

Social norm power for C&R and KEEP respectively: based on social norm (obligation) and
intensity. Adapted from Heywood (2002), norm power was calculated by adding norm intensity
(1-7) and social norm to keep or release fish (1-7).

Variables about beliefs and attitudes towards C&R were measured on scales with only
endpoints 1 (strongly disagree) and 7 (strongly agree) given verbal labels, and elicited by
presenting the following statements to the respondents:

Belief about C&R fish survival: “Most fish that are caught and released in Lakselva, would
survive and spawn if handled correctly and hooked in the mouth”.

Self-evaluation of C&R skills: “I know how to correctly handle and minimize damages to a

fish that are going to be released .
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Belief about C&R as part of conservation: “To release fish contributes to the conservation of
fish stocks in Lakselva River”.
C&R as an act of wasting food: “Release of fish I could have kept is wasting food”.

C&R as cruelty: “Release of fish is cruelty to animals™.

Data analyses

Clusterwise comparisons were done using ANOVA and post hoc test. Frequencies for extreme
responses (1-2; 6-7) to the personal norm, social norm and self-sanction questions are given in
figures 1-3 as this was interpreted to better show crystallization (level of agreement) and
intensity between groups (cf. Heywood 2002). To test the power of C&R and KEEP social
norms variables respectively, a standard regression approach was run with behavioural intention

of releasing a large salmon as the dependent variable.

Results

Angler segmentation

The principal component analysis based on anglers catch orientation yielded four components:
keep fish, catch big fish, catch many fish, and catch any fish. The subsequent cluster analysis
based on the index value of the catch orientation components yielded a cluster solution with the
four angler groups : something else, catch & release (C&R), trophy angler, and keeper (Table 2).

<TABLE 1 AND TABLE 2 AROUND HERE>

Angler groups
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Groups were compared by running ANOVA and post hoc tests on salmon angling experience
and socio-demographic variables (Table 3).

Group 1 Something else. These anglers scored all four catch orientations medium or low, with
catch big fish and keep fish as the most important?. Nationality ratios did not differ from other
groups, but Something else has more regional anglers (from the Northern Norway region) (27%)
than Trophy angler and C&R angler groups. Average numbers of salmon fishing years (17) and
years fished Lakselva River (5) did not differ from other groups. Similar to other groups most
anglers were male (96%), and preferred fly-fishing (90%), but the ratio of anglers catching fish
(45%) was lower than for C&R anglers (67%). Average catch was 2.2 (SD 5.0) fish, of which 0.8

(2.0) was released. Release was lower than for the C&R group.

Group 2 Trophy angler. Catch big fish was scored high and other components low. Compared to
Keepers, trophy anglers and C&R anglers had a lower ratio of Norwegian and regional anglers,
and more Finnish anglers. Trophy anglers were on average younger (43 years) than something
else (47) and keeper (49), and had less fishing experience than keepers but generally fished more
frequent. More trophy anglers (97%) than keepers (88%) preferred fly-fishing. Group 3 Catch-
and-release anglers (C&R). Catching big fish was most important to this group, but catching any
or many was of high importance too. Keeping fish was not important. The C&R group had fewer
years (4) of fishing Lakselva River than keepers (6), but a higher proportion of anglers in this

group (67%) caught more fish and released more fish than both something else and keepers.

2 The low score on catch orientation indicates that these anglers might have other non-catch

oriented motivations as their primary drivers for participating in salmon angling.
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Group 4 Keeper. For this group catching and keeping fish were scored high. Age and proportion

of Norwegian (52%) and regional anglers (26%) were high.

Norms and sanctions

The personal norm to release all fish caught was held by only 19% of anglers and expectedly
most appeared in the C&R (33%) and trophy (28%) groups (Figure 1). Almost 50 percent of the
anglers were in opposition to releasing all fish. However, a personal norm to keep all legal fish
was held by only 9% of the anglers, and the highest number by keepers (20%). Two thirds of all
anglers were opposed to keeping all fish. The social norm for Lakselva River anglers to release
or keep all fish caught showed similar trends with about equal proportions in each angler group
holding that social norm. There were although fewer anglers reporting opposition to the social
norms than to the personal norms.

Figures 2 and 3 show how the segments responded to the items intended to measure self-
sanctions for keeping or releasing a large salmon. The “keeper” and “C&R” groups were the two
groups most likely to report the strongest sanctions regarding keeping and releasing salmon. As
expected, we see that “keepers” express the highest frequency of positive responses to keeping
salmon, while the “C&R” segment report the highest frequency of positive responses when
releasing salmon. Generally, the two groups are similar in that they report strong positive
emotions regarding their preferred behaviour, but to a much more limited degree report negative
emotions if they conduct the opposite behaviour. In line with this, many of the C&R anglers also
report positive emotions if they keep a salmon. Even if fewer of the C&R anglers report that they

are proud if they keep a salmon compared to the Keeper-segment, more C&R anglers report that
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they are proud than those C&R anglers who report they feel ashamed if they kill and keep a

salmon.

<FIGURES 1 -3 AROUND HERE>
Beliefs, attitudes and norm power
The groups varied significantly on many of the variables related to C&R in Lakselva River
(Table 4). In general, all angler groups believed that a properly handled and released fish would
survive to spawning, and that releasing salmon contributed to protecting the fish stocks. Keepers
however agreed lesser to these two issues. Most anglers were of the opinion that they had the
skills to correctly handle fish to be released. Trophy and C&R anglers were however more
certain on this than keepers. On average, all angler groups disagreed on C&R being cruelty to the
fish or wasting food, however keepers disagreed less than the other groups.

Trophy and C&R anglers were highly likely to release a large salmon they were allowed
to take next year they fished the Lakselva River, and more so than something else (likely) and
keepers (unlikely) (Table 5). The power of the social C&R norm among groups was above the
neutral value of 8 indicating a somewhat agreement/compliance with the norm, except for
keepers where norm power was neutral. Norm power was highest among trophy and C&R
anglers. The KEEP norm power was above neutral only in the keeper group, with below neutral
scores for the other groups indicating a weak opposition to the norm.

<TABLE 4 AND 5 AROUND HERE>

The two independent variables Social Norm power C&R and Social Norm power KEEP
explained 28% of the variation in angler intention to release a large salmon, legal to keep in the

Lakselva River (Table 5). While norm power C&R had a positive influence, norm power Keep
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exerted a negative influence on the intention to release. C&R norm power contributed slightly
more to the model as indicated by the larger absolute size of standardized regression coefficients.

<TABLE 6 AROUND HERE>

Discussion

This study documented that C&R attitudes, beliefs, personal norms, social norms, intensity of
self-sanctions, and norm power to do C&R or keep fish differed among angler groups. Further, it
adds understanding to the growth in C&R angling by showing that norm power (self-sanctions
and social norms) influences the intention to release fish. The results support evidence for the
existence of social norms for both keeping and releasing salmon in this fishery, and these norms
receive different ascriptions in different angler segments. The power of the C&R norm is more
pronounced than the keep norm. Arlinghaus et al.’s (2007) conceptual model of voluntary C&R
pointed to personal and situational factors as the two main factors influencing behaviour. The
study adds understanding to this model, and the work on C&R social norms by Stensland ef al.
(2013), since we investigate how self-sanctions help guide behaviour. Social norms are important
since they influence personal as well as situational factors. It is obvious that social norms are
situational since the anglers you meet on a given trip have expectations about your behaviour,
thereby influencing informal sanctioning and ultimately C&R and keep behaviour.

The social norms to do C&R only or to Keep all legal fish were however not highly
crystallized in the sample (Heywood 2002), with the C&R norm being of medium strength and
the Keep norm of weak strength. There is a shared opposition by large parts of the sample
towards “extreme” norms of either releasing or keeping all fish. This might be an important

explanation why positive sanctions are reported more often that negative sanctioning both among
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those who are most release prone and those who are most keep oriented. Unlike other behaviours
such as littering, irresponsible, illegal or dangerous behaviour, where strong negative self-
sanctioning has been documented in surveys (Heywood 2002) the respondents had a more
nuanced view on releasing as well as on harvesting salmon. When assessing these findings, it is
important to bear in mind that it was legal to harvest some salmon, while at the same time
voluntary C&R was encouraged by the local river management body. The results indicate the
existence of agreement for a social norm of releasing some fish and keeping others, and a
continuum of accepted C&R levels from 0 to 100% varying between anglers. Aas ef al. (2002)
suggest that there are two main dichotomous positions, where C&R is either (i) an unethical and
reprehensible practice or (ii) an ethical conservational approach to resource use. Our findings
question this hypothesis since few respondents take such positions. This is further supported by
how the sample as a whole including the “C&R” and “keep” segments for a large part seem to
agree that C&R is neither a waste of food, nor is it cruelty to animals, and that C&R also
generally is believed to help conserve the salmon stock in the study river. The arguments related
to subsistence (waste of food) and to animal welfare has been key issues in the European
discourse about the appropriateness of C&R (Aas et al. 2002, Arlinghaus et al. 2007, Policansky,
2008). This might be caused by an emerging C&R norm in our study area , cf. the increase in
C&R rates from near zero about 10 years ago to 35 % currently.

Understanding social norms for releasing and/or harvesting fish is important to fishery
management, because norms add to the typical human dimension investigations of individual
factors aiming at explaining behaviour, such as values, attitudes and preferences. Studies of
norms help explain how social processes play a role in forming angling behaviour, sometimes

independently of the resource and conservation status of the fishery as Policansky (2007) points
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out. Norms are especially useful in understanding conflicts between groups of recreational
fishers (Manfredo 2008). Studying norms also adds to the understanding of how managers,
scientists and angling role-models unconsciously or deliberately play parts in such processes. In
line with Heberlein (1974, 2012, pp. 4-9) we suggest that encouragement of voluntary C&R is
most effective when it combine cognitive (e.g. normative information) and structural/institutional
(e.g. bag limits, awards for releasing fish) “fixes” or management actions.

The nature of social norms and associated sanctions might sometimes actually be a
barrier for providing a spectrum of angling opportunities. Fishery managers should be aware of
the strong behaviour-correcting potential of social norms. In situations where some angler groups
adopt and eventually elaborate a message about promoting voluntary C&R, a strong social C&R
norm might be institutionalised and become a formal C&R regulation. Policansky (2007) refers
to “the truly ugly of C&R” if regulations preclude harvest in situations where the resource can
sustain harvest and some anglers want to harvest. Again, studies of norms add to our
understanding of angler behaviour and angler diversity and provide arguments why spatial
zoning is such a useful tool for achieving satisfaction among different angler groups (Manning
2011).

Future studies conducted in the same area should look into if and how norm emergence
might also lead to more crystallized norms and reporting of more negative sanctions especially
for keeping salmon. Qualitative approaches including analyses of traditional media as well as
modern social media discourses could add insights about sanctions in angling and thereby
supplement traditional survey research (Policansky 2008). Our study addressed the Lakselva
River fishery, a river encouraging C&R and “Fish of a lifetime” (big salmon) as a brand. Due to

an underrepresentation of local anglers in our sample we believe the actual population of anglers
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in the study river to be somewhat less positive towards C&R than what is presented here. Studies
addressing rivers with less C&R and especially targeting local anglers should be conducted..
Sanctions are influenced by the social surrounds, including who you are with and who watches
you. Stensland ef al. (2013) showed different expectations of C&R by different groups of
significant others. Our segmentation of anglers is based on general (not Lakselva River specific)
catch orientation regarding salmon fishing. Stensland et al. (2013) found assumed consequences
for the fishery to be important for C&R behaviour. Many anglers fish more than one river;
investigating the situational context (e.g. being local vs. visitor, fishing regulations, stock status,
accepted practice) and how it influences C&R and Keep norms and C&R behaviour is crucial to
explain angler behaviour.

To what extent is C&R norm emergence and growth in the study area caused by changing
norms in the angler population or by replacing keep oriented anglers? The data suggest that both
processes take place. Keepers were older, consisting of a relatively large proportion regional
anglers, being least skilled and positive to C&R. Yet, many of those with a strong C&R norm —
being trophy anglers and C&R - had also been fishing salmon for many years, including the
study site indicating that they obviously must have changed their behaviour. Nordic recreational
fisheries have been perceived to be quite harvest oriented (Aas et al. 2002). The results from
Lakselva River show the opposite and most likely is a sign of a changing attitudes, norms and

practices about C&R over the recent years, a process we believe will continue.
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467 Table 1. Results of the principal component analysis (varimax rotation) based on 12 statements about anglers’ catch
468 orientation (Anderson et al. 2007). Four distinct components were found: Keep fish, big fish, many fish and catch

469 any fish. Factor loadings above 0.4 showed in the table.

Components

Keep fish Big fish Many Catch

fish any fish

Statements Factor loadings

I would rather catch 1 or 2 big fish than 10 smaller fish 0.85

I’m happiest with the fishing trip if I catch a challenging fish 0.74

I like to fish where I know I have a chance to catch a “trophy” fish 0.79

A fishing trip can be successful even if no fish are caught’ 0.83

If I thought I wouldn’t catch any fish, I wouldn’t go fishing 0.55

When I go fishing, I’'m not satisfied unless I catch at least 0.77

something

The more fish I catch, the happier [ am 0.84

A successful fishing trip is one in which many fish are caught 0.69

I’m happiest with a fishing trip if I catch at least the limit 0.79

I usually eat the fish I catch 0.71

I’'m just as happy if I don’t keep the fish I catch” 0.84

I’m just as happy if I release the fish I catch” 0.85

% of variance explained (64.58) 16.91 16.20 15.97 15.50
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470

471

472

473

474

475

476

477

478

479

480

481

482

483

484

485

486

487

Cronbach’s alpha 0.73 0.72 0.73 0.60

Note: " Variable reversed coded for analysis purposes. Kaiser-Meyer-Olkin Measure of Sampling Adequacy= 0.710.

Bartlett’s Test of Sphericity X2 (66)=1926, p<0.001. Determinant [R]= 0.052
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488 Table 2. The results of a cluster analysis based on the catch orientation components in table 1 yielded these four angler groups. Angler groups’ mean response

489 (standard deviation) to catch orientation statements and components (in bold) are shown. Significant differences between groups indicated in the right column.

Angler groups
1 Something 2 Trophy 3 Catch & 4 Keeper Total Tamhane

Statement® else Release posthoc®
Catch big fish 3.50(0.92) 5.92 (0.78) 5.36 (1.02) 5.10 (1.04) 4.98 (1.30) 2>34>1
I would rather catch 1 or 2 big fish than 10 smaller fish 3.27(1.30) 5.88 (1.25) 5.13 (1.42) 4.81 (1.47) 4.78 (1.65) 2>3,4>1
I’m happiest with the fishing trip if I catch a challenging fish 3.52 (1.48) 5.98 (1.18) 5.29 (1.34) 5.06 (1.50) 497 (1.64) 2>3,4>1
I like to fish where I know I have a chance to catch a “trophy” 3.71(1.54) 5.91 (1.15) 5.64 (1.26) 5.43 (1.30) 519 (1.57) 2>4>1;3>1
fish

Catch any fish 2.15 (0.95) 1.84 (0.78) 3.99 (1.05) 3.34 (1.21) 2.86 (1.33) 3>4>1>2
A fishing trip can be successful even if no fish are caught" 1.72 (1.04) 1.62 (0.92) 3.30 (1.65) 2.63 (1.42) 234 (1.47) 3>4>1,.2
If I thought I wouldn’t catch any fish, I wouldn’t go fishing 2.46 (1.83) 1.99 (1.49) 4.29 (1.93) 3.89 (2.10) 3.20(2.09) 3,4>12
When I go fishing, I’'m not satisfied unless I catch at least 2.25(1.44) 1.90 (1.13) 4.39 (1.52) 3.49 (1.73) 3.04 (1.78) 3>4>2,1

something
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490

491

492

493

494

495

496

Catch many fish

The more fish I catch, the happier I am

A successful fishing trip is one in which many fish are caught

I’m happiest with a fishing trip if I catch at least the limit

Keep fish

I usually eat the fish I catch

I’'m just as happy if I don’t keep the fish I catch"

I’'m just as happy if I release the fish I catch”

N

1.94 (0.80)

2.31(1.37)

1.87 (0.96)

1.65 (0.85)

3.58 (1.14)

5.50 (1.76)

2.85 (1.83)

2.38 (1.56)

157

2.29 (0.96)

2.85 (1.66)

2.37(1.37)

1.64 (.97)

2.51 (1.06)

3.97 (2.15)

1.94 (1.35)

1.62 (1.07)

157

4.02 (1.09)

437 (1.53)

4.28 (1.45)

3.42 (1.65)

2.45 (1.03)

3.75 (2.02)

1.91 (1.11)

1.70 (1.04)

166

3.34 (1.18)

3.73 (1.69)

3.23 (1.47)

3.05 (1.45)

5.26 (0.90)

6.31 (0.97)

4.85 (1.42)

4.63 (1.56)

176

2.92 (1.31)

3.34 (1.75)

2.96 (1.61)

247 (1.51)

3.44 (1.55)

4.91 (2.07)

2.93 (1.89)

2.63 (1.82)

656

3>4>2>1

4>3>2>1

3>4>2>1

3,4>1,2

4>1>2,3

4>1>23

4>1>23

4>1>3; 1>2

Note. * Respondents were asked on a scale from 1 (strongly disagree) to 7 strongly agree) to what extent they agreed or disagreed on the above statements about

their general fishing for Atlantic salmon, sea trout and sea-run Arctic char . ® Cluster by cluster compared using Tamhane’s posthoc multiple comparison method.

The > symbol denotes significance between clusters at a 5% level. " Variable reversed coded for analysis purposes
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497 Table 3. Mean values (standard deviation) for socio-demographics and experience use history of the four angler groups. Significant differences between groups

498  indicated in the right column.

Angler groups

1 Something else 2 Trophy 3 Catch & Release 4 Keeper Total F-value Tamhane posthoc®
Variable
Ratio Norwegian anglers (=1) 0.38 (0.49) 0.29 (0.46) 0.34 (0.47) 0.52 (0.50) 0.39(0.49) 7.3*¥**  4>23
Ratio Finnish anglers (=1)* 0.40 (0.49) 0.43 (0.49) 0.42 (0.50) 0.28 (0.45) 0.38(0.49) 3.3* 2,3>4
Ratio other countries anglers (=1)? 0.22 (0.41) 0.28 (0.45) 0.24(0.43) 0.19 (0.40) 0.23(0.42) 1.3 ns ns
Ratio Northern Norway anglers (=1)* 0.27 (0.45) 0.13(0.34) 0.08 (0.28) 0.26 (0.43) 0.19(0.39) 9.6¥**  1,4>23
Age in years 46.8 (11.7) 43.1 (11.9) 45.0(12.2) 48.5(11.6) 459 (12.0) 63***  4>23;1>2
No. of years fishing for salmon 16.7 (12.7) 16.0 (10.9) 16.6(11.6) 19.7 (12.5) 17.3(12.0) 3.40* 4>2
No. of days fishing for salmon in 2011 19.3 (19.3) 22.3(24.5) 20.0(8.0) 16.5(17.1) 19.5(19.9) 2.41%  2>4)®)
No. of years fishing the Lakselv river 4.87 (6.2) 4.08 (5.0) 3.74(4.9) 5.7(8.7) 4.6 (6.5) 3.03* 4>3 (9
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499

500

501

No. of days fished the Lakselv®

No. of hours per day fished the Lakselv®

No. of fish caught

No. of fish released®

Caught fish in Lakselv river (=1)%

Prefer fly fishing in Lakselva (=1)*

6.9 (7.3)

8.7 (2.9)

2.2 (5.0)

0.8 (2.0)

0.45 (0.50)

0.90 (0.30)

6.5 (6.1)

9.9 (2.8)

2.0 (4.0)

12(3.1)

0.54 (0.50)

0.97 (0.18)

6.3 (5.5)

10.1 (2.8)

2.8 (2.5)

1.8 (3.5)

0.67 (0.47)

0.95 (0.22)

6.6(6.7)  6.6(6.4)

9327  9.5(29)

1.94.1)  2.2(4.4)

06(1.6) 1.1Q2.7)

0.45 (0.50) 0.53 (0.50)

0.88 (0.32) 0.93 (0.26)

0.24 ns

6.97***

1.50 ns

6,71 %%

7.30%**

4.02%*

3,2>1

3>1,4

3>1, 4

2>4

Note: (*)<0.1, *<0.05, **<0.01, ***<0.001. * Measured as a dummy variable where 1 denotes fulfilling the requirements for the variable, 0 otherwise. °

Numbers given for the last year they fished Lakselv river. ¢ Cluster by cluster compared using Tamhane’s posthoc multiple comparison method. The > symbol

denotes significance between clusters at a 5% level (¥ =10% level).
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502

503

504

505

506

507

508

509

510

Table 4. Mean values (standard deviation) for beliefs and attitudes about C&R among angler groups. Significant

differences between groups indicated in the right column.

Angler groups

1 Something 2 Trophy 3 Catch & 4 Keeper Total F-value Tamhane
Variables else Release posthoc
Belief about 5.73 (1.49) 6.29 (1.28) 6.25(1.21) 5.26(1.62) 5.87(1.47) 20.2***  23>1>4
C&R survival®
Self-evaluation  6.24 (1.21) 6.52 (1.13)  6.60 (.78) 597(1.48) 6.32(1.21) 10.0%¥**  23>4;
C&R skills® 3>1
Belief about 6.01 (1.54) 6.50 (1.20) 6.44(1.27) 5.44(1.57) 6.08(1.46) 20.5%**  23>1>4
C&R as
conservation®
C&R is 1.61 (1.30) 1.39(1.15) 1.58(1.20) 2.95(1.90) 1.91(1.57) 43.5%¥** 4>123
wasting food®
C&R is 1.93 (1.48) 1.68 (1.35) 1.90(1.45) 2.69(1.73) 2.07(1.56) 14.3*** 4>123
cruelty®

Note: ***<0.001.

2 Cluster by cluster compared using Tamhane’s posthoc multiple comparison method. The >

symbol denotes significance between clusters at a 5% level. ® Responses ranged 1 (strongly disagree) to 7 (strongly

agree) given verbal labels.
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511

512

Table 5. Mean values (standard deviation) and frequencies [in %] for intention to release, norms and sanctions

among angler groups. Significant differences between groups indicated in the right column.

Angler groups

1 Something 2 Trophy 3 Catch & 4 Keeper Total F-value Tamhane
Variables else Release posthoc
Intention to 4.92 (2.17) 5.68(1.91) 5.53(1.87) 2.75(1.99) 4.67(2.32) 79.33%** 23>1>4
release®
Personal norm  3.01 (1.90) 4.11(2.01) 4.14(2.07) 1.93(1.47) 3.27(2.08) 53.8*¥*%*  32>1>4
C&R®
Personal norm  2.27 (1.79) 1.77(1.44) 1.78(1.27) 3.48(2.09) 2.35(1.82) 39.2%**  4>]>372
KEEP*¢
Social norm 3.53(1.69) 4.41(1.56) 4.46(1.65) 2.92(1.48) 3.81(1.72) 36.5%** 372>1>4
C&R®
Social norm 2.64 (1.43) 242 (1.38) 2.49(1.40) 391(1.51) 2.89(1.56) 41.3*** 4>123
KEEP*
Intensity self- 5.72 (1.05) 6.10(0.97) 6.21(0.91) 5.18(1.19) 5.79(1.11) 34.0***  1,2,3>4
sanction C&R?¢  [0.6; 72.0] [1.3;84.7] [0.6; 85.5] [4.0;54.0] [1.7;63.6]
Intensity self- 4.90 (1.37) 470 (1.81) 4.43(1.86) 5.30(1.18) 4.84(1.60) 9.1*** 4>1,2,3
sanction [8.9; 42.7] [21.0;45.9] [25.3;38.0] [4.5;58.5] [14.8;46.5]
KEEP¢
Norm power 9.25(2.11) 10.5(2.04) 10.7(1.97) 8.1(2.06) 9.6 (2.30)  58.5***  23>1>4
C&R®
Norm power 7.54 (2.09) 7.12(2.55) 6.92(2.69) 9.21(2.01) 7.73(2.52) 33.6*** 4>123
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514

515

516

517

518

519

520

521

522

523

524

525

526

527

528

529

530

531

532

533

KEEP*®

Note: ***<0.001. 2 Cluster by cluster compared using Tamhane’s posthoc multiple comparison method. The >
symbol denotes significance between clusters at a 5% level. ® Answers ranged 1= very unlikely to 7=very likely. ©
Responses ranged 1 (strongly disagree) to 7 (strongly agree) given verbal labels. ¢ Average value of four self-
sanction variables (see methods), range 1-.7, where low values mean the angler gets negative feelings/emotions by
doing the C&R or KEEP, around 4= neutral, and high values give the angler positive feelings/emotions. Frequencies
are reported for the toward the end of the scale values [Y[1.00-3.00]; ><5.00, 7.00]] respectively and given in %
proportion for the angler group. © Norm power = intensity + obligation. Range 2-14. Low values mean opposition to

the norm, values around 8 neutral (4+4), and high values in favour of the norm.
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534 Table 6.Estimation results for the standard multiple regression model of intention to release a large salmon in the

535 Lakselva River, as a function of the two variables Norm power C&R and Norm power KEEP.

Dependent variable: Release intention. R?>=0.28, F» ¢s3= 129.4, p<0.001

Independent variables Regr. coeff.*  Beta® t¢ Part¢ sr2¢
Interceptor 3.43 (0.52) 6.65%**

Norm power C&R 0.34 (0.04) 0.34  9.38%** 0.311  0.10
Norm power KEEP -0.27 (0.03) -0.29  -7.96***  -0.264 0.07
Unique variance (3 sr?) 0.17
Shared variance 0.11

536 2 Regr.coeff.= unstandardized regression coefficients (standard error) , ® Beta = standardized regression coefficient,

537  t=t-value; ¢ Part = semipartial correlation; ® sr’= squared semipartial correlation. ***p<0.001.
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544

545
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Personal C&R norm, Agree
Personal C&R norm, Disagree
Personal KEEP norm, Agree
Personal KEEP norm, Disagree
Social KEEP norm, Agree
Social KEEP norm, Disagree

Social C&R norm, Agree

Social C&R norm, Disagree
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Figure 1. Responses to the KEEP and C&R personal norm and social norm by the four salmon
angler groups keeper (top bar), C&R (2" bar), trophy angler (3™ bar) and something else
(bottom bar) in Lakselva River, Norway. Frequencies are given for extreme responses only
(disagree =1-2, agree = 6-7 on a 1-7 scale).
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Embarrassed
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Figure 2. Self-sanction response to keeping a large salmon, by the four salmon angler groups
keeper (top bar), C&R (2" bar), trophy angler (3™ bar) and something else (bottom bar) in
Lakselva River, Norway. Frequencies are given for extreme responses (1,2 or 6,7 on 1-7 scales)
for how they would feel if others saw them keep a big salmon in Lakselva River, where
Embarrassed (1) — Admired (7) are informal sanctions. Internal sanctions are uneasy (1) -
comfortable (7), ashamed (1) - proud (7), guilty (1) - guiltless (7).
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Figure 3. Self-sanction response to releasing a large salmon, by the four salmon angler groups
keeper (top bar), C&R (2" bar), trophy angler (3™ bar) and something else (bottom bar) in
Lakselva River, Norway. Frequencies are given for extreme responses (1,2 or 6,7 on 1-7 scales)
for how they would feel if others saw them release a big salmon in Lakselva River, where
Embarrassed (1) — Admired (7) are informal sanctions. Internal sanctions are uneasy (1) -
comfortable (7), ashamed (1) - proud (7), guilty (1) - guiltless (7).
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