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Abstract (English) 
 

To manage recreational fisheries effectively, researchers and managers must 

understand angler behaviour across multiple sources of diversity. Anglers themselves are a 

heterogeneous group, and they interact with a diversity of fishing opportunities across a 

diversity of social-ecological contexts. The objective of my dissertation was to study angler 

satisfaction, a key consideration in the management of recreational fisheries, and angler 

behaviour across these sources of diversity. First, I performed a meta-analysis of angler 

satisfaction to study the catch and non-catch related determinants of recreational angler 

satisfaction. The aggregated effect sizes revealed that catch-related (i.e., catch rate, size of 

largest fish caught, fish harvested) components were more strongly related to angling 

satisfaction than non-catch related components (e.g., environmental quality). Following the 

meta-analysis, I used existing angler diary data from contrasting social-ecological contexts in 

Germany to explore how catch satisfaction and catch & release behaviour varied, and how 

they may be moderated by situational and social-ecological characteristics. This research 

revealed that the importance of catch outcomes towards catch satisfaction varied across 

angler types (i.e., angler specialization), situational, and social-ecological contexts. Similarly, 

I found that harvest behaviours also varied significantly across these sources of diversity. 

Altogether, my doctoral research supports the assertion that recreational fisheries researchers 

need to account for diversity across angler types, situational contexts, and social-ecological 

contexts. Work that fails to account for these sources of diversity will have the potential to 

mislead fisheries managers or reduce faith in human dimensions research within recreational 

fisheries. 
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Zusammenfassung (Deutsch) 
 

Um die Angelfischerei wirksam zu bewirtschaften, müssen Forscher und Manager das 

Verhalten von Anglern im Kontext einer Vielzahl von Quellenverstehen. Die Angler selbst 

sind eine heterogene Gruppe, und ihr Wirkungsspektrum ist sehr divers mit vielen sozial-

ökologischen Berührungspunkten. Ziel meiner Dissertation war es, die Zufriedenheit von 

Anglern, die eine wichtige Rolle bei der angelfischereilichen Bewirtschaftung spielt, und das 

Verhalten von Anglern im Zusammenhang mit unterschiedlichen Quellen zu untersuchen. 

Dafür habe ich zunächst eine Meta-Analyse zur Zufriedenheit von Anglern durchgeführt, um 

ihre fang- und nicht fangbezogenen Mediatoren zu bestimmen. Die aggregierten 

Effektgrößen zeigten, dass fangbezogene Komponenten (d. h. Fangrate, Größe des größten 

gefangenen Fisches) stärker mit der Zufriedenheit der Angler zusammenhängen als nicht 

fangbezogene Komponenten (z. B. Umweltqualität). Im Anschluss an die Meta-Analyse 

nutzte ich vorhandene Angler-Tagebuchdaten aus unterschiedlichen sozial-ökologischen 

Kontexten in Deutschland, um zu untersuchen, wie Fangzufriedenheit und „catch & release“  

Verhalten variieren und wie sie durch situative und sozial-ökologische Merkmale moderiert 

werden können. Diese Untersuchung ergab, dass die Bedeutung von Fangergebnissen für die 

Zufriedenheit je nach Anglertyp (d.h. Spezialisierung des Anglers), Situation und sozial-

ökologischem Kontext variiert. In ähnlicher Weise fand ich heraus, dass auch das 

Fangverhalten je nach den genannten Quellen der Vielfalt erheblich variiert. Insgesamt 

untermauert meine Doktorarbeit die These, dass Forscher im Bereich der Angelfischerei die 

Vielfalt der verschiedenen Anglertypen, situativen und sozial-ökologischen Kontexte 

berücksichtigen müssen. Managemententscheidungen, die diese Quellen der Vielfalt nicht 

berücksichtigen, können Fischereimanager zu falschen Entscheidungen motivieren oder das 

Vertrauen in die Forschung zu menschlichen Dimensionen in der Freizeitfischerei 

schwächen. 
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1. Background 

Recreational fisheries have large social, economic, ecological and evolutionary impacts 

world-wide (Ditton et al., 2002; Lewin et al., 2006; Tufts et al., 2015) involving millions of 

people globally and generating billions of U.S. dollars (Arlinghaus et al., 2002, 2015; 

Cisneros-Montemayor & Sumaila, 2010; Ditton et al., 2002; Fisheries, 2012). Socially and 

economically, recreational fishing contributes to the well-being of individual anglers and 

angler-dependent industries, funding fisheries management and fostering active engagement 

of civil society with natural processes and biodiversity conservation (Arlinghaus et al., 2019; 

Bate, 2002; Daedlow et al., 2011; Granek et al., 2008; Parkkila et al., 2010; Tufts et al., 

2015). Ecologically, anglers can induce structural and functional changes in fish communities 

and aquatic ecosystems through excessive or selective harvest, hooking mortality, the release 

of invasive organisms, litter and environmental disturbance (Altieri et al., 2012; Johnston et 

al., 2013, 2015; Lewin et al., 2006; Post et al., 2002). 

Research into recreational fisheries has developed due to its increasing scale (Rocklin et 

al., 2014), and has mostly focused on understanding the ecological components of 

recreational fisheries (Arlinghaus, 2006; Ditton, 2004; Hunt et al., 2013). Relatively little 

research effort has been given to the study of psychological, economic, and political aspects. 

This imbalance is unwarranted, as recreational fisheries issues require an understanding of 

angler behaviour (Arlinghaus, 2004; Hilborn, 2007; Wilen et al., 2002). As such, the human 

dimensions of recreational fisheries should be considered as important as the ecological 

dimensions (Aas & Ditton, 1998). 

1.1 The Human dimensions of recreational fisheries 

A wide range of behavioural science disciplines are used in the human dimensions 

(HD) of recreational fisheries (Aas & Ditton, 1998), with the predominant disciplines being 

behavioural economics and social-psychology. Although both disciplines are prevalent within 

the human dimensions field, social-psychologists and economists have differing worldviews, 

theories, and assumptions which have limited their cooperation (Fenichel et al., 2013). Social 

psychologists in the HD field largely rely on the Theory of Planned Behaviour (TPB, Ajzen, 

1991) as its theoretical foundation (Z. D. Miller, 2017). The TPB is widespread, used across 

many different disciplines, and it posits that behavior is predicted by attitudes (i.e., a positive 

or negative evaluation of an object), subjective norms (i.e., perceived social pressures), and 
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perceived behavioural control (i.e., the belief that an individual can engage in a behaviour) 

associated with the behaviour (Ajzen, 1991). Researchers consequently follow a 

compositional approach by investigating these components (i.e., attitudes or norms) with the 

goal of predicting behaviour. The behavioural economics tradition, on the other hand, follows 

a decompositional approach, in which the value of the components of a good or experience 

are estimated based on the price individuals are willing to pay. This approach is grounded in 

random utility theory (McFadden, 1974), which states that individuals generally behave in a 

way that maximizes their own utility, and irrational behaviour can be explained by random 

factors. Thus, when studying collective behaviour, researchers following random utility 

theory can consider the collective mean behaviour to be rational.  

Although conceptually different, social-psychology and behavioural economics 

approaches both assume that an individual angler behaves (e.g., chooses a site or releases a 

fish) in a certain way to satisfy expected benefits, which economists call utility (Hunt et al., 

2019) and social-psychologists call expected psychological benefit (Driver et al., 1991; 

Manfredo et al., 1996) or satisfaction (Hendee, 1974; Holland & Ditton, 1992; Manning, 

2011). 

1.1.1 Satisfaction and utility 

Utility and satisfaction both relate either directly or indirectly to the quality that an 

angler receives from his or her angling experience (i.e., the individual reward that an angler 

receives or expects). Therefore, both economists and social psychologists, often within the 

applied domain of recreation or leisure studies, have both paid significant attention to the 

components that make anglers satisfied.  

In a recent review, Hunt et al. (2019) investigated the components of an angling trip 

most related to angler utility in a comprehensive meta-analysis of choice modelling studies. 

Choice models illicit the preferences of people for attributes of an experience (e.g., angling) 

from their behavioural choices (either real – revealed – or hypothetical – stated in survey 

experiments). They are a useful method for understanding the relative importance of 

components of an experience. In the context of recreational fisheries, researchers can use 

choice experiments to learn anglers’ preferences for a fishing experience. In their review, 

Hunt et al. (2019) reviewed 114 studies, finding that costs (e.g., travel or license costs), 

catch-related fishing quality, facility quality, destination size (e.g., lake area) and measures of 

environmental quality were all important to anglers. Also, the review found that congestion 
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contributed negatively to angler utility, but only for hypothetical choices and not real ones. 

The authors propose that this mixed finding is a result of methodological shortcomings. 

Whether a choice experiment was done using hypothetical or real choices can significantly 

influence the findings.  

An angler’s overall satisfaction with an experience is a function of their satisfaction 

with individual components of this experience (Hendee, 1974). Their satisfaction with the 

individual components (i.e, satisfaction with catch rate) can be described as the difference 

between their expectations (i.e., expected catch rate) and the actual experience (i.e., actual 

catch rate), as posited by expectancy theory (Burns et al., 2003; Holland & Ditton, 1992; 

Schreyer & Roggenbuck, 1978). In the context of recreational fishing, anglers are motivated 

to achieve physical, cognitive, and psychological outcomes, and a satisfactory trip in turn 

depends on fulfilling their expectations for these outcomes. It remains to be seen what the 

strongest determinants of angler satisfaction are and whether they agree with the meta-

analysis of utility components (Hunt et al., 2019). As utility and satisfaction are related, one 

would expect that catch and a few salient non-catch components of the fishing experience 

(e.g., crowding) would also be key determinants of angler satisfaction, but no global meta-

analysis on this question existed.  

Catch vs non-catch components 

There is often an apparent disconnect between motivation and satisfaction research 

that must be clarified in the literature to avoid further misunderstanding (Arlinghaus, 2006). 

Research has often found that anglers rank non-catch motives (i.e., relaxation) as more 

important than catch motives (i.e., catch rate). Conversely, both satisfaction (Arlinghaus, 

2006; Hutt & Neal, 2010; Vaske & Roemer, 2013) and utility research (Hunt et al., 2019) 

have found catch to potentially be more important than non-catch components. This apparent 

disconnect is due to the relative ease with which anglers can satisfy non-catch components of 

a trip compared to catch-related components (Arlinghaus, 2006). Anglers exert direct control 

over most non-catch dimensions of their trip (i.e., companions, access, weather) and are thus 

able to satisfy these components without difficulty. Consequently, the impact of 

unsatisfactory catch on overall angler satisfaction tends to be high (Arlinghaus, 2006). 

Secondly, catch-related outcomes have more specific anchor points (i.e., the quantity of fish 

expected) than non-catch outcomes (i.e., what water quality or type of nature is expected). 

Thus anglers are better able to compare outcomes and expectations (Gale, 1987; Spencer & 
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Spangler, 1992; Williams, 1989). The lower the specificity of an attribute, the more able an 

angler is to bend their expectations to meet the experience, in turn making that attribute less 

important to angler satisfaction. For these reasons, it is expected that a meta-analysis of 

satisfaction research would confirm catch-related components to be critical to angler 

satisfaction, however, this has not yet been demonstrated by HD researchers.  

Linearity gap 

If catch is, in fact, a key component of angler satisfaction, recreational fisheries 

managers may respond by focusing primarily on improving catch rates. However, if the 

association between satisfaction and catch rate is non-linear (e.g., diminishing marginal 

utility of catch), improving catch rates will be of limited benefit to anglers. While the 

functional form of this relationship has not been studied extensively, a few studies have 

shown diminishing returns on satisfaction (e.g., Arlinghaus et al., 2014; Beardmore et al., 

2015; Patterson & Sullivan, 2013) and utility (Hunt et al., 2019) at high catch rates. In fact, 

Hunt et al. (2019) observed that 6 of the 7 studies that tested for diminishing marginal returns 

of catch rate on utility found them to exist. Therefore, it may be appropriate to expect 

diminishing marginal utility of catch as a default assumption.  

If there is a diminishing marginal utility of catch, managers could simply target an optimal 

catch rate “threshold” rather than a maximal catch rate (Patterson & Sullivan, 2013). 

Incorrectly assuming a linear relationship may lead managers to over-investing fisheries 

resources (e.g., stocking) without further satisfying anglers. Furthermore, if there are 

diminishing returns from catch rate, recreational fishing models assuming a linear 

relationship may misjudge angler effort responses to changes in catch rates (e.g., Cox et al., 

2003). On the other hand, there is no evidence of diminishing marginal returns of the size of 

the fish caught on satisfaction or utility, suggesting that catching increasingly larger fish will 

continue to increase angler satisfaction (Beardmore et al., 2015). In fact, it could be that 

catching larger fish provides exponentially large benefits to angler satisfaction or utility.  

1.1.2 Angler diversity 

Another key focus of HD research in recreational fisheries is identifying and 

understanding angler diversity (Bryan, 1977; Chipman & Helfrich, 1988; Hunt et al., 2020; 

Kyle et al., 2020; Scott & Shafer, 2001). While the diversity of an angler population is 

impossible to understand in its fullness, Hunt et al. (2020) identified and reviewed four key 
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traits as instrumental in influencing outcomes to fisheries and to anglers: angler avidity, skill, 

cost sensitivity, and importance of catch and harvest.  

Angler avidity 

It is common for a relatively small subset of avid anglers to comprise much of the 

angling effort in a fishery (e.g., Hutt & Bettoli, 2007; Ward et al., 2013). Thus avid 

anglers will have a disproportionately large effect on fisheries resources.  

Skill 

Anglers vary in their ability to catch fish (Dorow et al., 2010; Monk & Arlinghaus, 

2018; Ward et al., 2013), with a small subset of skilled anglers usually catching the 

majority of fish (Baccante, 1995). Their increased ability to catch fish can create 

unsustainable levels of catch and harvest, and if they fish at sites with declining 

abundance, they can potentially collapse fish stocks (Hunt et al., 2011).  

Cost sensitivity 

Anglers differ in their sensitivity to costs (Beardmore et al., 2013; Lupi et al., 2003), 

which strongly influences how often and where they fish (Hunt et al., 2019). 

Sensitivity to cost is associated with the mobility of an angler, which will impact how 

they respond to changes in a fishery.  

The importance placed on catch and harvest 

Anglers will also differ in the importance they place on catching (e.g., Lupi et al., 

2003; Schuhmann & Schwabe, 2004) and harvesting (e.g., Haab et al., 2012; Lew & 

Larson, 2014) fish, which results in these anglers seeking fishing sites with the 

greatest expected catch rates or harvest opportunities (Hunt et al., 2011; Wilson et al., 

2020).  

 

While it is important to understand the prevalence of these traits in a fishery, it is not 

sufficient to merely survey anglers to understand their abundance. One must understand the 

influence of drivers and contexts that lead to the expression of these traits for a more 

comprehensive understanding. While some research has connected these traits to drivers of 

angler diversity, much more research is needed.  
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Recreational specialization (Bryan, 1977) has emerged as the primary research 

framework for understanding angler diversity (Hunt et al., 2020). Bryan observed a 

“continuum of behaviour from the general to the particular, reflected by equipment and skills 

used in the sport and activity setting preferences” (p. 175) in American trout anglers. The 

continuum moves from novices, who do not consider the given activity to be a central life 

interest, to avid participants who are committed to the activity and use more sophisticated 

approaches. Bryan concluded in his seminal paper that recreationists may be identified, 

described, and planned for using the specialization continuum. Scott & Shafer (2001) later 

reviewed specialization as a concept and made some important advancements. First, by 

challenging the notion that there are clear, predictable stages along the specialization 

continuum, and instead proposing that anglers may “jump” into particular specialization 

levels without moving through all levels of specialization, later supported by more research 

(Kuentzel & Heberlein, 2006; Oh et al., 2010). Second, Scott & Shafer (2001) proposed to 

clearly differentiate three different sub-dimensions of specialization when operationalizing 

the construct. These sub-dimensions are psychological commitment (e.g., centrality to 

lifestyle, Kim et al., 1997), behavioural commitment (Ditton et al., 1992), and skill. Although 

these subdimensions have been used widely, there is no consensus on how they should be 

operationalized together as a multi-dimensional concept of specialization, thus limiting its 

usefulness to recreational fisheries research.  

1.1.3 Situational context  

It has been a focus of HD research in recreational fisheries to connect recreational 

specialization to the expression of angler traits, but researchers have often ignored the 

influence of context. Researchers have generally found highly specialized anglers to be more 

release oriented, care less about catch, have reduced cost sensitivity, and exhibit higher levels 

of skill. However, the same angler does not always exhibit the same traits. There are many 

different contextual variables that may moderate the association between specialization and 

these angler traits. For example, the relationship between specialization and satisfaction can 

depend upon the target species (Beardmore et al., 2015). Other situational characteristics that 

have been shown to influence anglers are the duration of a trip (Dabrowksa et al., 2017; 

Wilson et al., 2020), fishing party compositions (Choi et al., 1994), and fishing styles (Aas et 

al., 2000; Kershner & Van Kirk, 1984). To this date, most HD research in recreational 

fisheries has been focused on a single target species or has not accounted for other potential 

sources of context, limiting the generalization of results and usefulness to managers.  
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1.1.4 Social-ecological context 

Not only has most recreational fisheries research opted not to account for situational 

context, but also social-ecological context, with most research being limited to single fishery 

studies (e.g., Connelly & Brown, 2000; McCormick & Porter, 2014; Patterson & Sullivan, 

2013). This is problematic for the generalization of HD findings as the social-ecological 

characteristics of a fishery can have a large influence on angler traits and behaviour. For 

example, anglers of the same specialization degree can differ in the importance they place on 

harvest depending on the fishery (Dorow et al., 2010; Oh & Sutton, 2017). Fisheries can vary 

in social-ecological characteristics such as climate, geophysical characteristics, species, 

fisheries management, human settlement patterns, and cultural norms. To better understand 

the role of social-ecological context, HD researchers need to compare similar HD constructs 

or angler behaviours across different social-ecological contexts. However, this is logistically 

difficult to accomplish and consequently has only been done by a few (e.g., Arlinghaus et al., 

2008).  

To summarize, diverse anglers interact with diverse fishing opportunities (i.e., trip 

contexts) across a diversity of social-ecological contexts. Recreational fisheries research is 

tasked with understanding angler behaviour across these three sources of diversity. 
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1.2 A conceptual model of angler behaviour 

 

Figure 1. A conceptual framework for understanding recreational fishing behaviour in the 

context of resource dependence. Adapted from Beardmore (2013).  

 

Beardmore (2013) presented a harmonized view of the concepts typically used in 

social-psychological and economics HD (described in the previous section), with a view of 

how they relate to each other and help us to explain important concepts in recreational 

fisheries (e.g., angler satisfaction) or determinants of behaviour (e.g., preferences). The 

framework focused on the intersection between the individual angler and fishery resources 

while acknowledging diversity both among anglers (i.e., through specialization) and within 

the environment (i.e., many types of fishing experiences). I present a modified version here, 

with the addition of diversity across social-ecological contexts.  

The antecedents to angler behaviour are influenced by the “personality” traits of an 

angler, or their innate characteristics such as level of specialization (Bryan, 1977) or 

involvement (Kyle et al., 2007). The level of specialization and involvement vary amongst 

the angler population and are consequently an important source of inter-angler heterogeneity. 

In recreational fisheries, attitudes towards catch (i.e., number of fish harvested) or non-catch 

outcomes (i.e., encounters with other anglers) are a particularly important antecedent to 

angler behaviour, because attitudes, along with norms and perceived behavioural control, 
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influence behavioural intentions (Ajzen & Fishbein, 1977). Anglers are motivated to 

participate in recreational fishing to reach particular outcomes like catching or consuming 

fish (Atkinson, 1969; Manfredo et al., 1996), and their motivations are informed by 

personality drivers and the opportunities available to them, resulting in a variety of 

motivations across the angling population (Aas & Kaltenborn, 1995; Fedler & Ditton, 1994; 

Wilde et al., 1998).  

Anglers have a diverse array of fishing opportunities available to them, differing in 

resource base, regulatory environment, and social environment. These varying opportunities 

constitute different trip contexts though which anglers evaluate prospective experiences. The 

context of the trip (i.e., target species) affects expectations, thereby affecting angler’s 

preferences and the evaluation of the available opportunities (Gale, 1987; Spencer & 

Spangler, 1992). An angler’s preferences ultimately influence their behavioural intention 

(e.g., where to fish), which then influences the angler’s actual behaviour. Angler behaviour 

consists of their frequency of participation, target species, site choice, and harvest decisions. 

The fishing experience results in physical, cognitive, and psychological outcomes. 

Anglers are motivated to achieve these outcomes, and a satisfactory trip depends on the 

fulfilment of these outcomes (Driver et al., 1991; Hendee, 1974). Physical outcomes include 

the tangible experiences derived from the activity (i.e., catch and harvest) and are dependent 

upon the biophysical characteristics of the fishery and regulations. Cognitive outcomes 

include the knowledge and skills gained from the fishing experience. Cognitive and physical 

outcomes influence future trip expectations and affect self-perceptions of expertise. While 

expertise is positively correlated with experience for most anglers (Kim et al., 1997; 

McFarlane, 1994; McFarlane & Boxall, 1996), some individuals may participate frequently 

without increasing in expertise (Buchanan, 1985; Scott & Godbey, 1994). Affective outcomes 

are widely considered to be the primary reasons for engaging in a recreational activity, with 

the recreational experience defined from the psychological perspective as a “bundle” of 

psychological outcomes (Manfredo et al., 1996).  

Angler satisfaction stems from the fulfilment of these outcomes through the fishing 

experience and is theorized to be the differences between expectations and the actual 

experience (Schreyer & Roggenbuck, 1978). Discrepancy theory suggests that failure to meet 

desired outcomes may affect individuals in several ways (Arlinghaus, 2006), such as altering 

their expectations (Heberlein & Shelby, 1977), rationalizing their experience to bring it in 
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line with their expectations (Shelby et al., 1988), or abandoning the recreational experience 

for a new one (Arlinghaus, 2006; Clark et al., 1971). These coping mechanisms illustrate the 

final link in the conceptual model, highlighting the role of past experiences, evaluated 

through the lens of satisfaction in shaping expectations for future experiences. 

2. Research objectives and study questions 

In this dissertation, I used existing data from contrasting social-ecological contexts in 

Germany to explore the gaps mentioned above, such as how different angler types operate 

and how this may be moderated by contextual characteristics or the social-ecological context. 

In Paper I, I performed a global meta-analysis of the determinants of angler satisfaction with 

catch to determine the relative importance of catch and non-catch factors. I also used the 

meta-analysis to investigate the moderating effect of context (i.e., country, stocked vs wild 

fisheries, etc.) on the determinants of catch satisfaction. In Paper II, following Beardmore et 

al. (2015), I investigated the catch-related (e.g., catch rate and size of the largest fish caught) 

determinants of trip-level satisfaction with catch across different angler types and trip 

contexts, in differing social-ecological contexts (LS and MWP), while exploring the 

possibility of non-linear relationships among the determinants and catch satisfaction. In 

Paper III, we investigate the relevance of catch, motives and context for angler satisfaction 

using citizen science data. In Paper IV, I investigate the decision to voluntarily release a fish 

across angler types and trip contexts, in differing social-ecological contexts (LS and MWP).  

Pre-behaviour 

• Do the prime determinants of satisfaction hold across contexts and angling cultures (I, 

II) 

• What influence does angler specialization have on the importance of catch outcomes 

towards satisfaction with catch (II) 

• Does voluntary C&R behaviour differ across contexts and angling cultures (IV) 

• What influence does angler specialization have on the voluntary C&R behaviour of 

anglers (IV) 

• How do motivations influence the importance of catch outcomes toward satisfaction 

(III) 
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Behaviour 

• How does satisfaction with recent angling experiences influence voluntary C&R 

behaviour? (IV) 

Post-behaviour 

• What is the relative importance of catch and non-catch factors towards angler 

satisfaction (I) 

• What is the functional form of the relationship between catch outcomes and 

satisfaction with catch (II) 

• What is the impact of catch deprivation on satisfaction with catch? (II) 

 

3. Methods summary 

To address my research questions, I used a meta-analysis (Paper I), multi-fishery models 

(Papers II and IV), and citizen science (Paper III).  

3.1 Meta-analysis 

Paper I in my thesis examined the catch and non-catch related determinants of 

recreational angler satisfaction using a meta-analysis. I used a selection criterion to find 

papers that measured both satisfaction with specific components of an angling trip (e.g., 

catch, water quality, crowding) and satisfaction with the overall trip. A keyword search 

yielded 279 papers. A screening of titles and abstracts reduced the selection to 78 papers. 

Finally, after full-text reading, 23 papers were selected for data extraction. The specific 

components of an angling trip were classified into subgroups to measure their relative 

importance in explaining overall angling satisfaction. Information on possible moderators 

(e.g., country, target species) was collected to account for potential contextual influences on 

effect sizes.  

Due to the studies using different types of effect sizes to relate specific satisfaction to 

overall satisfaction (e.g., correlation coefficient, log odds, Cohen’s d), I transformed all effect 

sizes to Fisher’s Z. I then computed a pooled effect for each satisfaction subgroup using a 

random effects model. By including multiple effect sizes from each study, the assumption of 

independent effect sizes that underlies classical meta-analytic strategies was violated (Lipsey 

& Wilson, 2001). To account for this interdependency of effect sizes, a multilevel random-
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effects model was applied (Hox et al., 2017). A meta-regression was performed to assess the 

relationship between the study-level characteristics (i.e., country, species, type of satisfaction 

measure) and the effect size for each satisfaction subgroup. Finally, I tested for publication 

bias by inspecting funnel plot asymmetry with the Begg and Mazumdar rank correlation test 

(Begg & Mazumdar, 1994, p. 1088).  

3.2 Dual-fishery studies 

I used comprehensive catch and harvest information from two fisheries, 

Mecklenburg-Vorpommern (MWP) and Lower Saxony (LS), based on multi-mode surveys 

combining a year-long diary with separate angler surveys to explore the diversity of attitudes, 

behaviour, norms and preferences across angling groups and contexts.  

3.2.1 Data collection 

Our study draws from data collected during a 1-year diary program in the German 

state of Mecklenburg-Western Pomerania (MWP) and a subsequent 1-year diary program in 

the German state of Lower Saxony (LS). Both states are in northern Germany, with LS being 

in the west and MWP in the east (former German Democratic Republic).  

Participants of MWP were drawn from a random sample of resident and non-resident 

anglers fishing in MWP, as described in detail in Dorow & Arlinghaus (2011). In brief, 1121 

anglers were recruited to record fishing trips between September 2006 and August 2007 in a 

printed diary, including the timing, location, fishing effort, social group, target species, 

number of fish caught, the size of the largest fish caught, number of fish harvested and 

released, and catch satisfaction per trip. To reduce measurement error associated with 

estimates of mean length for caught fish, anglers were asked to record only the length of the 

largest retained fish for each species on a given trip. The diary form elicited anglers’ 

satisfaction with catch using the ten-point scale recommended by Matlock et al. (1991) that 

ranged from completely dissatisfied to completely satisfied. All angling trips, including those 

without a catch, were to be reported. Moreover, all participants were contacted every 3 

months by telephone to minimize non-response and recall biases that have affected past 

angler diary studies (L. Anderson & Thompson, 1991; Bray & Jr, 2001; Connelly et al., 1996; 

Tarrant et al., 1993). Telephone interviews addressed any emergent concerns that participants 

might have encountered while collecting supplemental information on demographics, angler 

specialization and other angler characteristics. As a further incentive, diary participants were 

promised and given a custom report at the end of the study, which summarized information 
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from their personal diary and related it to the entire sample. In all, 648 anglers (58%) returned 

diaries and reported a total of 12,937 trips targeting 56 different freshwater and marine fish 

species. 

In LS, survey participants were sampled from 17 angling clubs spread across the state, 

as described in detail in Arlinghaus et al. (2014). All clubs in the state had received a letter 

asking for their willingness to participate in a multi-year research project on fish stocking 

involving biological and social-science research. Of those that indicated interest, 17 were 

chosen based on selected characteristics such as the availability of still waters and geographic 

spread across the state. Although not a random sample, in LS, there were no opportunities to 

fish without being a member of an angling club. For this reason, it is assumed that the sample 

of surveyed club anglers was representative of the state LS. A random sample of anglers in 

larger clubs (membership numbers > 400) and all members in smaller clubs (< 400 members) 

were sent a baseline postal questionnaire between May 2011 and February 2012, assessing 

their demographics such as age, beliefs and attitudes related to fish biology, fish stock 

management, angling habits and angler specialization. In five of the 17 clubs, a diary 

program was additionally implemented, with all anglers in these clubs receiving an invitation. 

In the diary, anglers were asked to document the timing, location, fishing effort, target 

species, number of fish caught, length of all fish caught, whether the fish was harvested or 

released, and catch satisfaction per trip on the same scale as reported above for MWP to 

represent angling experiences expected in LS angling club waters. In total, 855 anglers 

reported trip-level information for 11,248 trips, targeting 63 different species. 

3.2.2 Study areas 

While both fisheries are in the same general culture of Germany, they differ in various 

fisheries-specific characteristics (e.g., regulations, crowding), and have socio-economic and 

cultural differences (i.e., East v West Germany). After World War II, Germany was divided 

into two parts, each governed by a different political system. This division drove political, 

economic, and social divergence for more than 40 years until West and East Germany were 

reunited (Alesina & Fuchs-Schündeln, 2007). Since reunification in 1989, living conditions in 

Eastern Germany (e.g., income and infrastructure) have slowly but not completely converged 

with the conditions in Western Germany (Deutschland, 2011). There remains a legacy of this 

division, even in health and emotional well-being (Mollenkopf & Kaspar, 2005). East 

Germans still exhibit more solitary behaviour, tend to feel lonelier in later years of life, and 
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experience higher levels of depression (Brosig-Koch et al., 2011). Behavioural norms such as 

these are passed down through families (Rotenberg, 1995) and are less likely to change after 

the age of 10 (Fehr et al., 2008; Harbaugh & Krause, 2000), thus, these differences can 

continue for generations. It remains an open question whether these differences between East 

and West Germany could influence the respective angling experiences in East and West 

Germany.   

The structural differences between East and West Germany extend to their 

recreational fisheries. In West Germany, the management of inland recreational fisheries, like 

our sample from LS, is often decentralized, with clubs managing small water areas. In East 

Germany, like our sample from MWP, it is the opposite, with associations managing large 

water areas with a centralized approach (Daedlow et al., 2011). This difference in 

management style creates inherent differences between East and West German fisheries. In 

the decentralized fisheries of the West, waterbodies are assigned to individuals or groups of 

people, such as angling clubs (Libecap, 1989). In these small-scale property rights regimes, it 

is easier to control angling effort, foster traditional ecological knowledge, develop an 

emotional attachment to local fisheries, foster communication between managers and anglers, 

and enforce rule compliance (Daedlow et al., 2011). 

 

Figure 2 Lower saxony (LS) and Mecklenburg-Western Pomerania (MWP). 
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3.2.3 Dual-fishery models 

In both MWP and LS, centrality to lifestyle was measured with 6 items using a five-

point agreement scale adapted from Kim et al. (1997) (see Beardmore et al., 2013 for details). 

We first performed a factor analysis with varimax rotation on the MWP and LS responses 

separately, yielding a single reliable factor for each fishery. We then performed a factor 

analysis on the MWP and LS responses combined, which yielded a single reliable factor 

explaining 47% of the variance (Cronbach’s alpha = 0.84) containing all items (Table 1). The 

mean of these 6 items was then used as a centrality index. 

Furthermore, we also included the skill or cognitive dimension of angler 

specialization (Scott and Shafer, 2001), as it was thought to be most related to an angler’s 

catch success (Monk and Arlinghaus, 2018). Self-perceived skill was measured by asking the 

anglers how skilled they were in comparison to other anglers they know, on a Likert scale, in 

both the MWP and LS questionnaires. The behavioural commitment of anglers, the last 

subdimension of specialization (Scott and Shafer, 2001), was inferred from the number of 

total trips that an angler recorded in the diary in the fishing year 

Paper II investigated the catch-related (e.g., catch rate and size of the largest fish 

caught) determinants of trip-level satisfaction with catch across different angler types and trip 

contexts, in differing social-ecological contexts (LS and MWP), while exploring the 

possibility of non-linear relationships among the determinants and catch satisfaction. Given 

the ordinal nature of the dependent variable, we used an adjacent category, ordinal logit 

model to predict catch satisfaction ratings as a function of independent variables that 

represented the various catch dimensions, catch deprivation, specialization subdimensions, as 

well as catch and consumptive orientation. 

Paper IV investigated the decision to voluntarily release a fish across angler types and 

trip contexts, in differing social-ecological contexts (LS and MWP). First, we modelled the 

influence of various factors on the proportion of catch harvested in a dataset combining the 

logbook data from MWP and LS using a mixed-effects linear model (lme4 package in R, 

Bates et al., 2015; RStudio Team, 2020), with a nested structure to account for the 

hierarchical nature of the data with random effects at the angler and trip-level. The dependent 

variable was the proportion of catch harvested, so this analysis is at the species-level. Second, 

we modelled the influence of various factors on the decision to harvest or release an 

individual fish (of legal size) using the logbook data from LS. We used a mixed-effects 



26 
 

logistic regression model (Bates et al., 2015; RStudio Team, 2020) with a nested structure to 

account for the hierarchical nature of the data with random effects at the angler and trip level. 

The second model was limited to the six most popular species (i.e., Eel, Perch, Cod, Trout, 

Pike, Carp, and Zander) in order to keep the model simple as mixed-effects logistic 

regression models regularly fail to converge due to overparameterization (Bates et al., 2015). 

 

 

 

 

 

Table 1. Centrality-to-lifestyle scale used as a measure of recreation specialization for 

freswater anglers fishing in Mecklenburg-Western Pomerania (MWP), Germany in 2006-

2007 (n=803) and anglers fishing in Lower Saxony (LS), Germany in 2011-2012 (n=2424). 

Finally, the two samples were combined and analyzed together (n = 3227).  

 

3.3 Citizen science data 

Paper III utilized data collected from a Danish citizen science platform designed by 

fisheries researchers as a tool to gather catch and effort data for management and research 

purposes (e.g., Gundelund & Skov, 2021). Anglers can access the platform via webpage or 

smartphone app in log information for each fishing individually.  

The human dimension data used in this survey are collected randomly when anglers 

complete a fishing trip. Here, the platform presents a survey to the angler regarding angler 

satisfaction and motivational reasons for fishing through an automatic randomized process. In 

this trip-specific survey, anglers are asked to choose one of six possible motivations as the 

main reason for angling on that particular fishing trip: “Why did you fish today”, with six 

different response options: 1) to catch a fish for a meal, 2) to catch a trophy/record fish, 3) to 

experience the excitement of catching a fish, 4) to experience and be close to nature, 5) to 

enjoy solitude and get some peace and quiet, and 6) to be with family/friends. Secondly, 

anglers were asked: “how satisfied were you with the trip”, with ten response options (i.e., 

one to ten) on a Likert scale, where 1 is very dissatisfied and 10 is very satisfied. The ten-

point answer scale followed recommendations in the angling literature (Matlock et al., 1991). 
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4 Main findings and discussion  

In Paper I, via meta-analysis, we confirmed that angling is a multiple satisfactions 

experience (Hendee, 1974), with both catch and non-catch-related components of the 

experience being important to anglers (Figure 3). However, the three most important 

determinants of satisfaction were catch-related (catch, harvest, and size of fish captured). 

This finding supported our hypothesis that catch-related factors would be more important 

than non-catch-related factors in satisfying anglers. We also found support for our hypothesis 

that non-catch outcomes with more specific anchor points would also be of increased 

importance (i.e., congestion and space). Additionally, these findings agree with a review of 

angler utility, which found that catch-related components of a fishing trip provided anglers 

with the most utility (Hunt et al., 2019). 

 

 

 

 

 

 

 

 

 

Figure 3. Mean (95% CL) absolute value of the correlational effect size between 11 

components and overall satisfaction. Effect sizes are colour-coded by strength. Non-

significant effect sizes overlap zero. 

 

As demonstrated by Paper I, catch is a fundamental component of fishing, and it is 

comprised of multiple dimensions. In Paper II, we investigated the relationship between 

catch-related outcomes and angler satisfaction more closely. We paid particular interest to 

possible nonlinear relationships as they would have important implications for managing 

recreational fisheries. We found that increasing catch rate provided diminishing marginal 

returns of satisfaction for anglers. While not many have tested for this relationship, the 
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relatively few that have, found diminishing marginal returns of catch rate on either 

satisfaction or utility (Arlinghaus et al., 2014, 2020; Beardmore et al., 2015; Carter & Liese, 

2012; Hindsley et al., 2011; Lawrence, 2005; Patterson & Sullivan, 2013). Additionally, we 

found other catch outcomes, such as the proportion of catch harvested and the number of 

species caught, to also provide diminishing marginal returns of angler satisfaction.  

On the other hand, as suspected, we found that angler satisfaction scaled 

exponentially with the size of the largest fish caught by anglers. This Paper II finding 

supports the idea that catching large (trophy) fish is especially valued by anglers because it is 

a rare event. Conversely, other catch outcomes (e.g., catch rate and proportion of catch 

harvested) do not create rare events but extend already satisfactory outcomes and thus 

provide diminishing marginal returns on satisfaction.  

The findings from Papers I and II demonstrate that while catch and harvest are 

important to angler satisfaction, at higher levels, they return diminishing amounts of 

satisfaction to anglers. Consequently, it may be in the best interest of recreational fisheries 

managers to assume the existence of catch and harvest “thresholds”, where they can aim to 

provide the most satisfaction to anglers (or where it is “cost” effective – they get the most 

angler satisfaction per unit of resource investment). On the contrary, if anglers do receive 

exponential returns of satisfaction for fish size, as was the case in Paper II, it may be in the 

interest of managers to provide anglers with the opportunity to catch trophy-sized fish by 

designing specific harvest policies. Fish size is very sensitive to rising fishing mortality 

(Ahrens et al., 2020; Wszola et al., 2022), so sustaining satisfied anglers in an open-access 

system would be difficult. Fishing mortality would need to be controlled tightly, as density-

dependent growth can restrict the abundance of trophy-sized fish (Ahrens et al., 2020; Sass & 

Shaw, 2020). 

4.1 Outcomes across angler types 

 Operationalizing specialization as a multidimensional construct has eluded consensus 

(Scott & Schafer, 2001), leading to a lack of generalizable insights and reducing its 

usefulness to recreational fisheries managers. While researchers have identified three-

dimensions of specialization (e.g., Lee & Scott, 2004; Oh & Ditton, 2006): behavioural 

commitment, skill and knowledge, and psychological commitment (e.g., centrality to 

lifestyle, Kim et al., 1997) – researchers have lacked a standardized approach. First, it is 

uncommon for researchers to use all three subdimensions in the same study (Table 2). 
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Researchers often use one of the subdimensions as a proxy measurement for specialization to 

conserve questionnaire space. Centrality to lifestyle (e.g., psychological commitment) has 

been used as a proxy measurement for specialization because it has been found to have more 

explanatory power than other subdimensions (e.g., Beardmore et al., 2013). Second, it is not 

uncommon for researchers to combine the subdimensions of specialization with angler traits 

(i.e., attitude towards catch), determining a priori that higher specialized anglers place less 

importance on catch and harvest (e.g., Hyman & McMullin, 2018; Salz & Loomis, 2005). 

While much research has found higher specialized anglers to be release-oriented, there have 

been exceptions (Dorow et al., 2010; Oh & Sutton, 2017). It has instead been proposed that 

the relationship between specialization and angler traits, such as catch attitudes, are 

moderated by context (Hunt et al., 2020), and thus, it would not be recommended to utilize 

catch-orientation as a measure of specialization. Third, most of the studies have taken place 

in single fisheries without considering potential differences across species, potentially 

causing HD researchers to make premature assumptions about the traits of specialized 

anglers. In fact, research has found differences in the relationship between specialization and 

angler traits across species (Beardmore et al., 2015) and contexts (Oh & Sutton, 2017). 

Finally, it is rare that the three subdimensions are included together as independent variables 

in a multivariate framework. When studies use a three-dimensional approach, they often 

cluster the three-dimensions into a single measure of specialization. However, anglers don’t 

simply progress in all three subdimensions together in a linear fashion (Siemer & Brown, 

1994)(Scott & Schafer, 2001; Oh et al., 2010). Therefore, it could be useful to make 

inferences concerning a single dimension of specialization in relation to the others.  

 In papers II and IV, we used the three subdimensions of specialization as independent 

variables in multivariate models to investigate how specialized anglers differ in the 

importance they place on certain catch outcomes for catch satisfaction (Paper II) and how 

they differ in their voluntary C&R behaviour (Paper IV). Our findings, like other recent 

research, challenged some of the prevalent notions concerning the traits of specialized anglers 

(e.g., Dorow et al., 2010; Oh & Sutton, 2017). 
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Table 2. Review of the use of specialization metrics in recreational angling studies. CTL = centrality to lifestyle, BC = behavioural commitment, C&R = catch & release 
 

Citation Specialization metric Method Finding Location Target Species 

Beardmore et al., 

2015 

CTL, Skill (inferred from 

CPUE) 

Multivariate model. CTL & skill as 

IVs explaining catch satisfaction 
Relative importance of catch outcomes varied 

Mecklenburg-

Vorpommern, 

GER 

Freshwater 

Ditton et al., 1992 BC 
Differences in motives across 

experience groups 

Specialized anglers are less harvest oriented, 

more trophy oriented 
Texas, USA Marine 

Oh and Ditton, 2006 
CTL, Skill & Knowledge, 

BC 

Stated preference logit model 

(specialization determines class) 

Specialized anglers want strict harvest 

regulations 
Texas, USA 

Red drum (Sciaenops 

ocellatus) 

Salz et al., 2001 
BC, experience, 

relationships, 

Differences in motives across 

specialization groups 

Specialized anglers want strict harvest 

regulations 

Massachusetts, 

USA 
Undescribed 

Dorow et al., 2010 CTL 
Differences in motives across 

specialization groups 

Specialized anglers are more harvest oriented, 

get more well-being from angling 

Mecklenburg-

Vorpommern, 

GER 

Eel (Anguilla Anguilla) 

Chipman & Helfrich, 

1988 

6 clusters based on 

resource use, experience, 

investment, CTL 

Differences in motives across 

clusters 
Specialized anglers are less harvest oriented Virginia, USA 

Smallmouth bass 

(Micropterus 

dolomieu) 

Sutton & Ditton, 

2001 
CTL 

Logistic regression with CTL 

explaining release orientation 
Specialized anglers are more release oriented 

North Carolina, 

USA 

Atlantic bluefin tuna 

(Thunnus thynnus) 

Sutton 2003 CTL 
Logistic regression with CTL 

explaining harvest choice 
CTL not related to C&R behaviour Texas, USA 

Largemouth bass 

(Micropterus 

salmoides), catfish 

(Siluriformes sp.), 

crappie (Pomoxis sp.) 

Bryan, 1977 Based on interviews 
Differences in motives across 

groups 
Specialized anglers are more trophy oriented Colorado, USA 

Trout (Oncorhynchus 

mykiss) 

Hutt and Bettoli, 

2007 

clusters based on resource 

use, experience, 

investment, CTL 

Differences in motives across 

clusters 

Specialized anglers are more trophy oriented, 

release-oriented, catch-oriented, and in favour 

of stricter regulations 

Tennessee, USA 
Trout (Oncorhynchus 

mykiss) 

Siemer & Brown, 

1994 
CTL 

Differences in motives across 

groups 
Specialized anglers are more trophy oriented New York, USA 

Salmonids 

(Salmonidae) 

Ditton & Sutton, 

2004 
CTL 

Multivariate model with CTL 

explaining the acceptability of 

substitutes for angling 

Specialized anglers get more well-being from 

angling, less likely to substitute other activities 

for angling 

Texas, USA & 

Florida, USA 
Undescribed 

Oh et al., 2005 
Clusters based on CTL, 

Skill and knowledge, BC 
Differences across clusters 

Specialized anglers get more well-being from 

angling 
Texas, USA 

Largemouth bass 

(Micropterus 

salmoides), catfish 



31 
 

(Siluriformes sp.), 

crappie (Pomoxis sp.) 

Hyman & McMullin, 

2018 

Clusters based on BC, 

skill, equipment and 

consumptive orientation 

Differences in motives, preferences, 

and satisfaction across clusters 

Specialized anglers had greater resource 

dependency 
Virginia, USA 

Trout (Oncorhynchus 

mykiss) 

Oh & Sutton, 2017 
CTL, Skill & Knowledge, 

BC (clusters) 
Structured equation model 

Specialized anglers do not necessarily become 

less interested in catching and/or keeping fish. 

This depends on the context 

Texas, USA & 

Queensland, AUS 

Freshwater and 

saltwater 

Dabrowska et al., 

2017 
CTL 

Stated preference logit model to 

predict behavioural intentions 

Specialized anglers were more influenced by 

catch rates, fish size, and bag limits and were 

less deterred by travel 

British Columbia, 

CAN 

Salmonids 

(Salmonidae) 

Beardmore et al., 

2011 
CTL, BC, experience 

Measured specialization indicators 

across motivational clusters 

Trophy-oriented anglers and challenge seekers 

were more specialized than other anglers 

Mecklenburg-

Vorpommern, 

GER 

Freshwater 

Salz & Loomis, 2005 

Orientation, experiences, 

relationships, and 

commitment 

Differences across specialization 

groups 

Specialized anglers are more resource-

dependent, however, no difference in attitudes 

toward MPAs 

New England, 

USA 
Undescribed 

Garlock & Lorenzen, 

2017 

Five items: BC (3), Skill 

(1), CTL (1) 

Differences in attitudes across 

specialization groups 

Specialized anglers more supportive of stock 

enhancement 
Florida, USA Marine 

https://www.tandfonline.com/doi/full/10.1080/10871200591003436?casa_token=hzRKhf0rWDAAAAAA%3Au8yA1eMxL8cFUCXBRD4i8ie9tzFRzoyjQf4dCUCufdIoRUXdK4uSYWdWjD7Zk1G6G_cvlzhqoRrM_Q
https://www.tandfonline.com/doi/full/10.1080/10871200591003436?casa_token=hzRKhf0rWDAAAAAA%3Au8yA1eMxL8cFUCXBRD4i8ie9tzFRzoyjQf4dCUCufdIoRUXdK4uSYWdWjD7Zk1G6G_cvlzhqoRrM_Q
https://www.tandfonline.com/doi/full/10.1080/10871200591003436?casa_token=hzRKhf0rWDAAAAAA%3Au8yA1eMxL8cFUCXBRD4i8ie9tzFRzoyjQf4dCUCufdIoRUXdK4uSYWdWjD7Zk1G6G_cvlzhqoRrM_Q
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4.1.1 Importance of catch outcomes across angler types 

 In Paper II, our findings regarding the importance of catch towards satisfaction 

contradict the general finding in recreational fisheries that higher specialized anglers 

generally become less interested in catching and/or keeping fish (e.g., Ditton et al., 1992; 

Chipman & Helfrich, 1988). We found differences across the three subdimensions of 

specialization, giving credence to the assertion that researchers should include all three when 

measuring specialization. First, we did not find a relationship between the importance of 

catch rates towards catch satisfaction and the psychological commitment of an angler. 

Second, contrary to traditional specialization research, we found that with increasing levels of 

self-perceived skill, anglers placed more importance on catch rates. This is likely explained 

by higher-skilled anglers having higher expectations for catch, and thus needing higher catch 

rates to maintain satisfaction. Finally, in accordance with traditional specialization research, 

we found that with increasing behavioural commitment, anglers placed less importance on 

catch rates. Anglers with higher levels of behavioural commitment (i.e., going on more trips) 

are likely less reliant on single-trip outcomes for satisfaction, as they can make up for a poor 

outing on their next trip.  

 These results illustrate the varying influences that the three specialization sub-

dimensions can have on important recreational fishery dynamics, such as the relationship 

between catch rate and catch satisfaction. If measured traditionally, we might have come to 

the traditional conclusion that higher specialization equates to less importance placed on 

catch. However, by accounting for all three subdimensions separately in the same 

multivariate model, we can say that psychological commitment did not have a significant 

influence, skill increased the importance of catch, and behavioural commitment decreased the 

importance of catch rates towards catch satisfaction. This specificity can then allow us to 

speculate as to the mechanisms behind these relationships.  

4.1.2 Harvest outcomes and their importance across angler types 

Higher specialized anglers have been found to be more release motivated than non-

specialized anglers (e.g., Chipman & Helfrich, 1988; Ditton et al., 1992; Sutton & Ditton, 

2001). Findings from Paper II and Paper IV add some specificity to this common 

assumption, not by investigating motives but by investigating the relationship between the 

three subdimensions of specialization and the importance of harvest to satisfaction (Paper 

II), as well as actual harvest behaviour (Paper IV). 
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Paper II and Paper IV give seemingly contradictory results regarding the importance 

of harvest to anglers with higher psychological commitment. We found that with increasing 

psychological commitment, anglers are receiving less satisfaction from harvest (Paper II) but 

harvesting a higher proportion of their catch (Paper IV). This contradiction potentially 

highlights an example of social-ecological context driving angler behaviour. The fisheries in 

which this study takes place are generally consumptive, with C&R practices discouraged. 

Thus, it may be that higher centrality anglers are more likely to adopt fishery norms and 

therefore harvest more fish, even though it is less important to their satisfaction. Stensland et 

al. (2013) found that awareness of consequences had a strong influence on the harvest/release 

decision of anglers, so if higher centrality anglers are more aware of the consequences, it 

could follow that they are more likely to adhere to harvesting norms.  

 Furthermore, we found that the association between psychological commitment and 

the proportion of catch harvested is greater for LS anglers than for MWP anglers (i.e., high 

psychological commitment relates to high harvest in LS more than in MWP). This finding 

supports the idea that the relationship between specialization and angler traits can be 

moderated by social-ecological context (Hunt et al., 2020; Oh & Sutton, 2017).  

We also found seemingly contradictory findings when investigating the relationship 

between skill and harvest. In Paper II, we found that higher-skilled anglers placed more 

importance on harvest, disagreeing with the general finding that specialized anglers are more 

release oriented. Yet, in Paper IV, we found that with increasing skill, anglers were more 

likely to release fish. This disconnect may also be a consequence of a highly consumptive 

fishery. In a fishery where release is highly discouraged, as was the case in our study, the 

proportion of catch harvested is likely to be highly correlated with the proportion of catch 

that was of harvestable size. Thus, it may be that higher-skilled anglers want to catch more 

“harvestable fish”. Skilled anglers are likely to have higher expectations for the average size 

of fish caught, just as they did for catch rates, thus needing a larger average size to maintain 

satisfaction. On the other hand, skilled anglers are more likely to be skilled at releasing fish 

without causing undue mortality (Blyth & Rönnbäck, 2022; Stensland et al., 2013), which 

would explain our finding that with increasing skill, anglers release more fish. Put simply, 

skilled anglers release more fish because they can do so without killing the fish, and it may be 

that skilled anglers are dissatisfied when they experience reductions in the amount of 

“harvestable fish” caught.  
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In Paper II, we didn’t find a significant influence of behavioural commitment on the 

importance of the proportion of catch harvested on catch satisfaction. While in Paper IV, we 

found that anglers with higher behavioural commitment were less likely to harvest certain 

species, namely Trout, Pike, and Carp. It could be that anglers with high behavioural 

commitment are less likely to harvest fish because “their freezers are already full.” It may 

also be that anglers going on many trips are more likely to want to protect future catch rates 

by releasing fish, as they are more likely to be the beneficiaries of this than anglers who go 

less often.  

4.1.3 Importance of trophy outcomes across angler types 

HD research has commonly found that higher-specialized anglers are more trophy 

oriented. In Paper II, we did not find evidence to support this claim. In fact, we found that 

there was no difference in the importance of the size of the largest fish caught towards catch 

satisfaction with increasing psychological or behavioural commitment. Furthermore, we 

found that with increasing self-perceived skill, anglers' catch satisfaction was actually less 

dependent upon the size of the largest fish caught. Thus, our study suggests that while more 

skilled anglers place higher importance on average fish size than the average angler, they 

place less importance on trophy outcomes than the average angler. A potential explanation of 

this contradictory finding is that because catching a trophy-fish is quite rare, with more 

randomness than average fish size, skilled anglers do not have higher trophy-catch 

expectations than non-skilled anglers. Additionally, because low-skilled anglers are likely to 

experience worse catch outcomes on average, a trophy catch experience likely stands out 

more and provides extra satisfaction compared to skilled anglers. 

4.1.4 Catch-related attitudes as a measure of angler diversity 

In Paper III, we found that catch provided more benefit to anglers that held activity-

specific motives (i.e., trophy, excitement, consumption) than to anglers that held activity 

general-motives (i.e., to experience nature, peace, or friendship). These results conform with 

theoretical expectations involving motivations and satisfaction, supporting the existence of an 

interaction between the two concepts. Furthermore, this finding is supported by research 

showing that the consumptive orientation of an angler is influenced by their activity-specific 

preferences (i.e., motives, Oh & Sutton, 2017). Thus, if anglers hold activity-specific motives 

related to catch, one would expect them to be more consumption-oriented, therefore receiving 

more benefit from catch.  
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Consumption orientation is defined as “the attitudes anglers hold towards catching 

something, retaining fish (as opposed to releasing fish, catching large fish (size), and catching 

large amounts of fish” (Anderson et al., 2007, pp. 181-182). In Paper II and Paper IV, we 

measured a single-item indicator for consumptive orientation (attitude towards consuming 

fish), and a two-item indicator for catch orientation (attitudes towards catching fish in 

numbers and size). In Paper II, we found that anglers with higher catch orientation (size and 

numbers) received more benefit from the size of the largest fish caught while receiving less 

benefit from the proportion of catch harvested. While in Paper IV, we found that anglers 

with higher catch orientations would be more likely to harvest fish. With our single item 

indicator for consumptive orientation (desire to harvest fish), we found that consumption-

oriented anglers were more likely to harvest Pike and Carp (Paper IV), and that they 

received more benefit from an increase in size of the largest fish caught but not from an 

increased proportion of catch harvested (Paper II).  

It is important to note that an angler’s consumption orientation is a trait that could be 

explained by various factors, including recreational specialization, social norms, motives, and 

species context (Oh & Sutton, 2017). Therefore, some of its explanatory power may have 

been reduced, as we included it in the model along with specialization subdimensions.  

4.2 Outcomes across trip contexts 

Situational characteristics play an important role in angler behaviour and expectations 

(e.g., Beardmore et al., 2015; Dabrowksa et al., 2017; Haab et al., 2012; Lupi et al., 2003; 

Whitehead et al., 2013). Therefore, we expected the importance of catch outcomes toward 

angler satisfaction to vary across certain trip contexts. Perhaps the most evident source of 

context to consider is which species an angler is targeting, and thus was an important 

consideration in all papers. In Paper I, the importance of specific components of a fishing 

experience towards overall satisfaction varied across species groups. In Paper II and Paper 

III, the importance of catch outcomes towards catch satisfaction was species-specific. In 

Paper IV, the likelihood of harvest depended upon the species caught. It is important that 

recreational fisheries researchers continue to account for which species an angler is targeting 

as it can influence angler attitudes and behaviours.  

While it is important to account for which species an angler is catching, it is also 

important to consider whether the fish was intentionally targeted or caught incidentally. We 

expected that anglers hold different attitudes and expectations towards fish the catch 
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intentionally versus incidentally, and for this reason, we accounted for this when appropriate. 

In Paper II, anglers received less satisfaction from catching and harvesting fish that they 

were not specifically targeting, and in Paper IV, anglers were less likely to harvest a fish if it 

was not their target species.  

We also considered it important to account for the number of species an angler was 

targeting. In Paper II, we found that anglers targeting more species received less satisfaction 

from catch rate and the proportion of catch harvested. While in Paper IV, we found that 

anglers targeting more species were harvesting a smaller proportion of their total catch. 

Whether an angler is a “generalist” (i.e., targeting many species) or a “specialist” (i.e., 

targeting a specific species) could be a useful trait for managers and researchers to consider.  

Another important set of situational characteristics we considered likely to impact 

anglers were the weather conditions or seasonal variables. In Paper II, we explored the 

importance of catch outcomes across the four seasons and found significant differences in the 

importance of catch rate, size of the largest fish, proportion of catch harvested, and the 

number of species caught towards satisfaction with catch. There are many potential seasonal 

mechanisms that may influence the catch outcomes or expectations of anglers, thus affecting 

angler satisfaction (e.g., temperature, precipitation, hydrological changes). In Paper III, we 

investigated the effect of air temperature on angler satisfaction, and we did not find any 

significant effect. The lack of significant effect can probably be explained by anglers simply 

choosing not to participate if they do not enjoy the weather, thus having more of an impact on 

participation than satisfaction.  

4.2.1 Catch deprivation as a trip context 

In Paper II, we investigated catch deprivation as a form of trip context. Finn & 

Loomis (2001) reported that catch-deprived anglers were more motivated to catch fish when 

faced with a hypothetical scenario in which they were catch-deprived. We found that with 

increasing levels of catch deprivation (i.e., trips without catching anything), anglers were less 

dependent upon catch rates and the size of the largest fish caught for their satisfaction with 

catch. Our work seemingly contradicts Finn and Loomis (2001) and suggests that catch-

deprived anglers may, in fact, become less dependent on catch outcomes for meeting catch 

satisfaction. It may be that when faced with catch deprivation, as opposed to imagining it in a 

hypothetical scenario, anglers undergo self-rationalization to protect their satisfaction and 

avoid feelings of dissonance (Kyle et al., 2022; T. A. Miller & McCool, 2003; Shelby et al., 
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1988). We also found catch deprivation to have a direct effect on catch satisfaction, with 

anglers becoming increasingly dissatisfied with increasing numbers of trips without catch. 

Increasing levels of catch deprivation likely make it more difficult for the angler to self-

rationalize their lack of success (Shelby et al., 1998), creating cognitive dissonance 

(Festinger, 1957) and motivating coping behaviours (Heberlein & Shelby, 1977; T. A. Miller 

& McCool, 2003; Shelby et al., 1988) such as changes in preferences (i.e., increased support 

for stocking; Arlinghaus & Mehner, 2005; Schroeder et al., 2018) or the loss of participation 

(Cox et al., 2003).  

4.2.2 Previous satisfaction as a trip context 

How satisfaction feeds back into angler behaviour is the final link in the conceptual 

model we present above (Figure 1). It is not clear how angler satisfaction influences anglers’ 

future behaviour, but this relationship is important for recreation fisheries managers to 

understand how anglers might respond to rising or falling satisfaction. In Paper IV, we 

explored the link between satisfaction and C&R behaviour, finding that with increasing 

satisfaction on their most previous trip, anglers were less likely to harvest a captured fish. A 

possible interpretation of this finding is that anglers may harvest more fish to compensate for 

dissatisfaction with recent experiences or, alternatively, do not feel the need to harvest fish if 

they were recently satisfied with their experience. This finding agrees with past research 

showing that anglers may increase harvest in the face of falling catch rates, even increasing 

illegal retention rates (Sullivan, 2003). This finding is of relevance to fisheries managers 

because it suggests that during times of low catch and consequently low angler satisfaction, 

anglers may alter behaviour in a way that further exacerbates the issue (i.e., by keeping more 

fish and depleting the fish stock).  

4.2.3 Outcomes across social-ecological contexts 

 Recreational fisheries research has yet to specifically address the moderating 

influence of social-ecological context. In Papers II and IV, we employed a multi-fishery 

study (detailed description in methods) to investigate differences in catch satisfaction and 

harvest outcomes across two social-ecological contexts. In both papers, we found significant 

differences between the fisheries, likely explained by differences in a variety of social-

ecological characteristics.  
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Table 3. The mean CPUE (catch per unit (hour) of effort), mean size of the largest fish 

caught (cm), and the proportion of the catch that the species comprises in the respective 

fishery (%) for the most commonly caught species in each fishery. (MWP – Mecklenburg-

Western Pomerania and LS – Lower Saxony).  

  

 In Paper II, we studied catch satisfaction in the two fisheries. Catch was a relatively 

scarce resource in LS compared to MWP (Table 3), and thus, we hypothesized that LS 

anglers would be more satisfied with a given catch outcome than MWP anglers. We reasoned 

that LS anglers would expect lower levels of catch as expectations shift in line with past 

experiences (Gale, 1987; van Poorten et al., 2011), and because satisfaction is the difference 

between expectations and actual experience (Burns et al., 2003; Holland & Ditton, 1992; 

Schreyer & Roggenbuck, 1978), would therefore be more satisfied than MWP anglers with a 

given catch outcome. The findings of Paper II supported this hypothesis. As expected, we 

found that LS anglers were more satisfied with a given catch outcome than MWP anglers. 

Interestingly, however, we found that LS anglers received less satisfaction from all catch 

outcomes than MWP anglers (Figure 4). Put simply, it seems that LS anglers’ satisfaction 

with catch is less dependent upon catch outcomes.  
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Figure 4. Effect of catch outcomes on satisfaction with catch of anglers fishing in 

Mecklenburg-Western Pomerania (MWP) and Lower Saxony (LS), Germany, in diaries 

administered in 2006-2007 and 2011-2012, respectively. In each panel, the expected 

satisfaction equals the sum of contributions for catch outcomes. For each panel, all other 

catch outcomes were held constant at either average values (CPUE and Size of largest fish), 

zero (proportion of catch harvested), or one (number of species caught). The range of the x-

axis for CPUE and size of the largest fish caught is limited to the observed z-scores for the 

respective catch outcome.  

  

 While we did not study causal relationships between catch satisfaction and fishery 

characteristic in Paper II, there are some important differences between LS and MWP that 

deserve attention. First, the fishing waters of MWP are open to many anglers, which might 

lead to a diminished sense of “ownership” or local resources and generally lower fishing 

satisfaction. Second, it could be that higher-order socio-economic and cultural differences 

between West and East Germany explain this difference in catch satisfaction (Riepe & 

Arlinghaus, 2021). Finally, other differences, such as access, licensing costs, and regulations 

may explain why LS anglers were more satisfied in our model.  

 In Paper IV, we hypothesized that MWP anglers would harvest higher proportions of 

their catch due to a legacy of utilitarian values and economic hardship in East Germany 

compared to the West (Mollenkopf & Kaspar, 2005; Brosig-Koch et al., 2011; Riepe & 

Arlinghaus, 2021). Our findings supported this hypothesis and joins other recent research 

showing that C&R behaviour can be context-dependent (Oh & Sutton, 2017). Like in Paper 

II, these findings might be explained by other social-ecological characteristics beyond 

cultural differences. First, MWP anglers enjoy better fish stocks than LS anglers and, 

therefore, may be less motivated to release fish (Oh & Sutton, 2017).  Second, the club 
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context of LS likely makes it easier for managers to influence the behaviour of anglers 

(Daedlow et al., 2011). Thus, if it is in the collective interest of a fishery to release more fish, 

this behaviour would be easier to implement in LS. The difference in harvest between MWP 

and LS demonstrates that C&R behaviour, to some degree, is largely influenced by social-

ecological forces and culture. Therefore, it is important for fisheries managers to make 

fishery-specific decisions rather than adopting one size fits all approaches from other 

contexts.  

5. Conclusions 

 The objective of my doctoral research was to use classical HD concepts to understand 

recreational angler behaviour, while also accounting for the diversity across anglers, 

situational contexts, and social-ecological contexts. In Paper I, we demonstrate that catch 

outcomes, crowding, and site availability are critical to angler satisfaction. Paper II expands 

upon these findings by confirming differences across angler types, situational contexts, and 

social-ecological contexts while also validating the use of satisfaction thresholds wherein 

catch rates, the number of species caught, and the proportion of catch harvested start to 

provide diminishing returns on catch satisfaction. On the other hand, we found a positive 

exponential relationship between the size of the largest fish caught and catch satisfaction. 

Paper III. Paper IV showed that voluntary C&R behaviour differs across angler types, 

situational contexts, and social-ecological contexts. Altogether, my doctoral research supports 

the assertion that recreational fisheries researchers need to account for diversity across angler 

types, situational contexts, and social-ecological contexts. Work that fails to account for these 

sources of diversity will have the potential to mislead fisheries managers or reduce faith in 

human dimensions research within recreational fisheries.  

 My doctoral research leads to meaningful implications for recreational fisheries 

managers. Primarily, in the absence of local information, managers would be well-advised to 

invest resources in maintaining access, maintaining tolerable levels of crowding, and 

improving catch outcomes. However, our findings of diminishing marginal returns of most 

catch outcomes towards catch satisfaction suggest that managers may not benefit from 

maximizing these catch outcomes but instead could rather target satisfaction thresholds. 

Long-term panel surveys that monitor regional patterns of satisfaction (e.g., Kuentzel & 

Heberlein, 2003) would be the best way to identify satisfaction thresholds, as they would 

allow drop-outs to be repeatedly sampled. Second, the exponential relationship between fish 
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size and catch satisfaction implies that investing in increasing trophy-sized fish in a fishery 

could increase satisfaction. Third, the diversity of anglers, situational contexts, and social-

ecological contexts plays an important role in the attitude and behaviour of anglers. 

Therefore, like Hunt et al. (2020), we recommend managers and researchers continue to use 

the three subdimensions of specialization while also accounting for situational and social-

ecological contexts. Additionally, recreational fisheries research would benefit from the use 

of involvement, as it is currently underutilized in the context of recreational fishing (Kyle et 

al., 2007; Schroder et al., 2018). Finally, results from our dual-fishery study imply that angler 

satisfaction and behaviour might, to some degree, be outside of the direct control of fishery 

management and be affected by cultural norms. Therefore, it is important to make fishery-

specific decisions rather than employing a one size fits all approach to management and 

assuming what you have learned in one region of a nation automatically applies in another. 

While the general rules (e.g., catch rate-satisfaction relationship) might apply, the average 

angler satisfaction level and how anglers respond to intervention will be context-specific to 

some degree. Local studies are ultimately important to capture such dynamics. 
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