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While the commercial fishing sector has gained much attention in this respect, the 

environmental footprint of recreational fishing is becoming critically important for two 

main reasons. Firstly, several studies have highlighted its potential high impact on 

fish stock biomass (Lewin et al. 2006; Hyder et al. 2018; Radford et al. 2018; 

Arlinghaus et al. 2019; Lewin et al. 2019; Kleiven 2019). Research by Cooke and 

Cowx (2005) estimated that recreational fishing accounted for 12% of the global fish 

harvest in the early 2000s (weight of fish stock retained), although some caution is 

recommended when interpreting this figure due to its calculation being based on the 

extrapolation of fish capture data in Canada. Other national studies (United States 

of America, USA) have reported recreational harvest percentages as high as 23% 

(Coleman et al. 2004). Secondly, this is set against a growing backdrop of evidence 

statements by the Department for Environment, Food and Rural Affairs (Defra 2019) 

highlighting the health and wellbeing effects of engaging with marine and coastal 

areas, and wider pressure on the marine environment caused by climate change 

(Jiao et al. 2015).   

 

In response, environmental policies in several countries worldwide have given more 

weight to marine recreational fishing. However, Potts et al. (2020) argues that 

recreational fisheries (inclusive of marine and freshwater systems) are still not being 

effectively managed. There are two main reasons why this is the case. Firstly, the 

recreational angling community is heterogeneous, meaning that a ‘one-size-fits-all’ 

approach is unlikely to be appropriate for managing the relationship between angler 

choice, benefits they seek to reap from engaging with the activity, and the impact of 

their pursuits on the environment (Beardmore et al. 2011). This is confounded by 

the fact that angler choice is influenced and dependant on an almost uncountable 

number of factors that change in different contexts (Beardmore et al. 2011; Brinson 

2013). Secondly, while the notable lack of empirical research on the social 

dimensions of marine recreational angling is frequently highlighted (Arlinghaus et al. 

2008; Johnston et al. 2013; Nyugen et al. 2013), scholars have claimed that there 

is an acute disconnect between the research that does exist and how its findings 

inform the implementation of management strategies/policy (Johnston et al. 2010; 

Hunt et al. 2013; Johnston et al. 2013). Hunt et al. (2013) suggested that one of the 

potential reasons behind this disconnect is that those involved in fisheries 
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management, whose expertise lay within the biological science of fisheries, perhaps 

view the findings of social research as too complex and often accompanied by too 

many caveats, or that findings are not important enough for inclusion into 

management strategies. Conversely, it has been suggested that social research on 

fisheries often neglects detailed consideration of the biological aspects of fish stocks 

when reviewing findings (Hunt et al. 2013).  

 

These issues, specifically those associated with angler heterogeneity, became 

particularly relevant to the UK with the introduction of the Fisheries Act 2020, which 

embedded recreational sea angling in the fisheries policy framework for the first 

time. The management of fisheries in the UK (and across the globe) has focused 

more on the commercial fishing sector, working towards the goal of achieving 

maximum sustainable yield from fish stocks (Potts et al. 2020; Andrews et al. 2021). 

Pre-2020 management of fisheries in the UK was part of the EU Common Fisheries 

Policy (CFP). Legislation and control of policy at a national level was directed by 

Defra, operationalised by the Marine Management Organisation (MMO) and 

regionally based Inshore Fishing and Conservation Authorities (IFCAs). In this 

framework, recreational sea angling is required to conform to a number of 

guidelines: minimum sizes for retention (across all species, and usually in line with 

those applied in the commercial sector); no fishing in designated nursery areas 

and/or marine protected zones; and a requirement to conform to species-specific 

regulations (e.g. those stipulating additional protection measures for sea bass such 

as limited daily catch or seasonal no-fish periods). While anglers were/are not 

required to hold any form of licence to take part in recreational fishing, they are also 

subject to the Marine and Coastal Access Act (2009) which stated that all users of 

the marine environment must take note of all relevant environmental management 

decisions. In reality, due to the sheer size of the coastline and un-paralleled 

investment in on-site monitoring, the aforementioned rules and regulations are un-

policed, with regulatory compliance relying on voluntary behaviour. The regulation 

of UK recreational angling could be viewed as one of more lenient frameworks in 

comparison to other countries, particularly in the Europe, USA and Australia 

(Pawson et al. 2008). 
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The departure of the UK from the European Union (EU) in January 2020 saw an 

end to required compliance to the CFP. In its place, the newly formed Fisheries Act 

2020 provided a new framework for managing the UK’s coastlines, fish stocks and 

fishery zones. This was a pivotal landmark in recreational angling: in the 

development of the Fisheries Act, the supporting ‘Fisheries White Paper: 

sustainable fisheries for future generations’ (2018) formally made reference to the 

inclusion of recreational fisheries in the future policy framework, outside of the 

simple requirement among anglers to conform to minimum sizes or special species-

specific regulations. As stated in the white paper: “We will consider how we can 

further integrate recreational angling within the new fisheries framework recognising 

the societal benefits of this activity and impacts on some stocks” (p.13)… 

“Recreational angling is a popular sport in England bringing both economic and 

social benefits to the UK. Defra will look at how to further integrate recreational 

angling into fishery management governance and decisions. This could include 

managing some stocks specifically for the recreational angling sector only” 

(Fisheries White Paper 2018, p.28). 

 

The Fisheries Act 2020 mandated central and devolved administrations with the task 

of operationalising the policy framework through the Joint Fisheries Statement (JFS 

2022), and subsequent Fishery Management Plans (FMPs). Forty-three FMPs are 

currently being implemented (2023) at either a species or zonal level, detailing 

policies of how local stakeholders under guidance of fishery authorities will achieve 

a sustainable fish stock in UK waters. The FMPs are responsible for monitoring the 

implementation of policies and reporting back to Defra every three years. As of 

September 2023, recreational anglers have been included in the development and 

monitoring of the FMPs, and also featured significantly in the JFS (2023) itself: “The 

fisheries policy authorities will continue to work together - where possible, 

practicable and appropriate - to ensure recreational sea fishing is environmentally, 

socially and economically sustainable, and therefore contributes to the achievement 

of the sustainability objective. We will aim, where possible, to take account of 

recreational sea fishing in wider fisheries management, underpinned by 

encouraging data collection on catches, economic impact, and species-specific data 

across the recreational sea fishing sector, and ensuring recreational interests are 
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part of relevant stakeholder engagement processes. In doing so, we will contribute 

to the ecosystem and scientific evidence objectives” (JFS 2022, p.46). 

 

The policy changes are justified not only by the environmental footprint of 

recreational fishing being realised, but also by the activity’s popularity in the UK. 

Although estimates vary from year to year and from source to source, it can be 

assumed that several hundreds of thousands of adults take part in this activity yearly 

in the UK: estimated 758,000 in 2018 and 551,000 in 2019 (Hyder et al. 2021). 

These estimates are based on extrapolation from data gathered in the UK 

Watersports Participation Survey (WPS), including approximately 12,000 residents. 

The fluctuation in yearly numbers results from fluctuation in the WPS data trends 

(for angling): small differences in yearly trends in the WPS sample results in larger 

differences when extrapolating data for generating population-based estimates. 

Recreational anglers take part in approximately 6 million days fished per year and 

46 million tonnes of fish landed, of which most (80%) are released (Hyder et al. 

2021). In terms of impact on fish stocks, a programme of data collection is conducted 

by Cefas (as a statutory requirement) involving angler diarists who record catch and 

avidity on an annual basis (Hyder et al. 2021). Modelling techniques are applied to 

induce data trends at a UK level. Although there is recognition of the limitations of 

the data extrapolation/modelling, efforts have yet to fully account for the potential 

impact of sample bias. Recruitment to angler data collection programmes is likely to 

attract certain ‘types’ of angler, perhaps more ‘avid’ or ‘interested’ in the activity, or 

simply those with more time to invest. Such research is recognised as likely to attract 

those more invested in the topic at hand, or those who are most likely to lose/win 

from policy change. Therefore, arguments cannot be made to suggest that the 

sampling approaches in the current UK recreational angling catch reporting 

programme include accurate methods to ensure all ‘types’ of angler are included. 

This has potential ramifications on the data produced, which in turn, therefore, has 

potential implications on the claimed impacts on fish stocks, and more importantly, 

this may affect subsequent regulation or species control.  

 

The easy and obvious answer is to account for angler ‘types’ in UK catch reporting 

samples. Unfortunately, however, there is no existing model that describes how 

recreational sea anglers differ in the UK, and no single method on how to determine 
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angler ‘type’ (once a model is recognised/established). In this regard, the need for 

understanding angler heterogeneity transcends from the abstract problem relating 

to policy’s inability to account for diversity when the degree of diversity is unknown, 

to a very real problem for which a practical solution is required.  

 

The political changes and practicalities of catch monitoring in the UK should be 

considered in context of its geographical landscape. As an island, the UK has 

approximately 17,820 km of coastline1, not including estuaries and tributaries. The 

coastline includes numerous access points, including harbours, piers, beaches and 

rock shores. While there are 22 recognised commercial ports in the UK, there is a 

large number (unquantified) of private marinas and publicly/privately owned 

deepwater and tidal moorings used by small to medium sized vessels. The coastline 

and recreational marine fisheries around the UK is considered an ‘open access’ 

resource. This means that access is largely unrestricted; users do not face time or 

geographical restrictions in accessing the coast (apart from the small proportion of 

coast/water regarded as nursery areas or marine protected zones). Open access 

resources are specific in that they host environmental or natural assets which are 

considered exhaustible, meaning that once a user depletes the resource 

(harvesting), it is no longer immediately available to other users (Andrews et al. 

2021). Management is therefore required to mitigate against the impacts of over-

exploitation, but also maximise the benefits users expect from engaging with the 

resource (Andrews et. al. 2021; Arlinghaus and Mehner, 2005). 

 

In summary, accounting for potential biases in catch data and successful inclusion 

of recreational angling in UK policy both hinge on one key factor: understanding the 

recreational angler population. This provokes wider questions: how much 

information currently exists on UK recreational anglers, and what type of information 

is most useful to assist in delivering sustainable fisheries? In relation to the former, 

the answer is simple, little is known about the UK recreational angling community, 

other than information on catch quantities/species, avidity (days spend fishing), and 

economic data (e.g. spend and sector level revenue generated). The second 

 
1 https://web.archive.org/web/20120419075053/http://earthtrends.wri.org/text/coastal-marine/variable-
61.html  

https://web.archive.org/web/20120419075053/http:/earthtrends.wri.org/text/coastal-marine/variable-61.html
https://web.archive.org/web/20120419075053/http:/earthtrends.wri.org/text/coastal-marine/variable-61.html








CHAPTER TWO 
MEASURING HETEROGENEITY AMONG ANGLERS A

LITERATURE REVIEW  

2.1 INTRODUCTION 



2.2 IMPORTANCE OF UNDERSTANDING ANGLER HETEROGENEITY 
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of fisheries is therefore dependent on thoroughly understanding angler 

heterogeneity (Matsumara et al. 2019; Johnston et al. 2013). This premise is also 

supported by research (mainly focused on freshwater environments) suggesting 

that different types of angler, whether based on level of skill and/or effort 

(participation), or geographical location, have different ecological footprints on 

fishery resources (Johnston et al. 2010; 2013; Carruthers et al. 2019).  

 

Matsumura et al. (2019) in a study of freshwater northern pike angling demonstrated 

a linkage between the amount of angling effort, regional availability of fishing 

opportunity and fish stocks, showing that high levels of angling participation can 

result in overfishing when factored against regional level assessments of ecosystem 

productivity. As a result, they concluded that simplifying the angler population into a 

homogeneous group with average-based measures of participation and effort 

underestimated the level of potential regional overfishing and would therefore lead 

to poor policy outcomes unless angler-based heterogeneity is integrated into local 

species protection policies. Johnston et al. (2013), again studying freshwater 

populations of European pike, brown trout, pikeperch, pike and bull trout, found 

similar results. Using measures that classified anglers into three types (generic, 

consumption orientated and trophy angler), they confirmed that the impact of angling 

on vulnerable fish species increased depending on angler types, largely due to each 

type having different propensities for annual participation and effort (travel). Both 

fish (life-history, biological, characteristics) and angler diversity was key in predicting 

the efficacy of management strategies. More importantly Johnston et al. (2013) 

suggested that failure to recognise these factors can lead to fishery collapse in 

situations where stock is at fragile levels (Johnston et al. 2013).  

 

Arlinghaus et al. (2020) used angler ‘specialisation’ based on angling commitment 

(centrality to life), harvest orientation, and angling utility to form a three-tiered 

typology of recreational freshwater anglers in Germany (least committed, 

moderately committed, and highly committed). The research showed that more 

committed anglers were aligned with preferences for high catch limits, larger fish, 

and less crowding at sites. The study concluded that freshwater management 

policies safeguarding the interest of committed anglers would only be successful at 

locations where such anglers were abundant among the local population. 



13 
 

Importantly, the results showed increased likelihood between these preferences and 

certain species being targeted (pike, carp, eel and zander). This result confirmed 

that one-size-fits-all policies are unlikely to be optimal for more generic/less 

committed anglers (Arlinghaus et al. 2020).  

 

The research carried out by Arlinghaus et al. (2020), Johnston et al. (2010;13), and 

Matsumara et al. (2019) have a commonality in the ‘way’ that heterogeneity has 

been conceptualised and measured: they are based on choice experiment 

scenarios that follow an economic utility tradition. Rather than understanding 

heterogeneity and its formulation at a basal level, choice experiments focus more 

on the application of previously developed heterogeneity measures in 

understanding angler impacts on local environments or responses to policy 

interventions. It is important to highlight here that there is a clear distinction between 

studies and methods that aim to develop frameworks for understanding 

heterogeneity and studies or frameworks such as choice modelling that aim to 

understand the impact of angler heterogeneity in carefully described and measured 

scenarios.  

 

To understand why the primary focus of this research is focused on measuring 

heterogeneity rather than its impact as discussed previously, attention first must be 

turned to modelling approaches (primarily, choice models, which reflect the same 

principles in other modelling approaches such as willingness to pay). Recreation 

economists seeking explanation for resource depletion focus on models that 

demonstrate tangible results directly from user-beneficiary choice scenarios. Data 

organised in these models aim to predict angler impact on fish stock, or impact 

resulting from a change in policy or management strategy relating to a particular 

species or fishery (Curtis 2018; Deeley et al. 2019). As Arlinghaus et al. (2020) 

highlight, the major advantage of choice modelling is that it allows the identification 

of statistical descriptors of angler preference in relation to given choice scenarios 

based on, for example, cost per fish or catch composition (wild versus stocked). The 

statistical descriptors are based on well-defined choice parameters and angler 

profiles used in the scenario analysis, allowing the test of measures that may not 

have been previously implemented. The well-prescribed data capture can therefore 

be transposed to other study areas or other groups of anglers, making the approach 



2.3 SOCIO-PSYCHOLOGY (HUMAN DIMENSION) APPROACHES



2.3.1 Specialisation
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Bryan (1977), and subsequent research, showed correlation between increasing 

higher degrees of angling specialisation and 1) lesser importance placed on harvest-

consumption of fish caught as measured by motivation (Bryan, 1977; Ditton et al. 

1992) and 2) increased willingness to engage in catch and release methods 

(Arlinghaus et al. 2007). The latter reflects a central tenet of angler specialisation 

theory: specialised anglers are more willing to engage with stricter and more formal 

management strategies and regulations than non-specialised anglers (Ditton et al. 

1992; Li et al. 2010). This is because the impact of discontinuation, for example, if 

the angling activity was made illegal due to conservation requirements, would have 

greater significance on an individual that is more personally invested in the activity, 

therefore support for the continuation of the activity in a restricted form is preferred 

to no activity at all (Ditton et al. 1992). This finding was also supported by Salz et al. 

(2001), who demonstrated higher support among specialised anglers for tighter bag 

limits, stricter minimum landing sizes, and designated catch and release zones.  

 

Research by Ditton et al. (1992) showed that more specialised anglers are more 

dependent on specific types of resources to meet their expected outcomes (such as 

specific angling locations and availability of select species). This also supported by 

Salz and Loomis (2005), who demonstrated that while specialisation theory may 

generally suggest that more specialist anglers are increasingly accepting of stricter 

management regulations, this was not the case for restrictions such as no-fishing 

zones: their study showed less favourable preferences among specialised anglers 

for this type of restrictive legislation, more in line with preferences among non-

specialist anglers. It was hypothesised that this was due to the high levels of 

resource dependency among specialised anglers and the counterbalancing affect 

this had on their ability to gain maximum satisfaction from an angling trip if 

resources, or sites, are not accessible. Determinants of satisfaction therefore plays 

an integral part of understanding the relationship between specialisation and 

preference for different management strategies.   

 

Other studies have highlighted the complexity in using specialisation as a metric of 

heterogeneity in multivariate behavioural studies, involving complex social-

ecological systems. A central tenet of early research on specialisation theory is that 
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among highly specialised anglers, the importance of catching fish (activity specific 

outcomes) decreases as the importance of non-catch related of aspects angling 

increases (Ditton et al. 1992; Salz et al. 2001; Salz and Loomis 2005). Revised 

theories of specialisation demonstrated that the context of the fishing trip, including 

cultural spheres and culinary value of the species caught, affects the importance of 

catch related motivations of an angler in the form of harvesting behaviours (Dorow 

et al. 2010). Beardmore et al. (2011) demonstrated this important caveat in 

specialisation theory. Their work used context-specific variables (species and site 

choice) to form angler categories based on primary trip motivations. Anglers 

motivated by catching trophy fish or the challenge involved with catching fish scored 

high on measures of specialisation (primarily centrality to life), meaning that 

specialised anglers were more catch orientated that previously thought (Beardmore 

et al. 2011). Although, generally the study revealed that non-catch related motives 

were more important than catch related motives across the study sample.  

 

A significant limitation with the specialisation concept is the failure of research 

studies to define and use consistent, aggregated, metrics in its measurement, 

meaning that the term specialisation is used when in reality only one aspects of the 

concept has been studied. In relation to the former argument, this can be seen 

through comparison of the Salz et al. (2001) specialisation index based on the work 

of Ditton et al. (1992), compared to more common approaches that use metrics 

covering the psychological, behavioural commitment measures and 

skills/knowledge levels, i.e. the tri-model (Beardmore et al. 2011; 2013; Arlinghaus 

et al. 2020). Although Salz et al. (2001) used a survey approach that correlated to 

some degree with the tri-model, their work developed novel questions based on a 

priori theory of ‘social worlds’ developed by Unruh (1979). This theory hypothesised 

that groups of individuals related by an interest in activity such as angling would 

naturally form different sub-group identities based on shared attitudes, motivations, 

and beliefs, and could be ordered along a continuum based on four dimensions: 

personal orientation, experiences, relationships, and commitment (Salz et al. 2001). 

The theory argued that previous attempts to measure specialisation (e.g. Bryan 

1977) were fundamentally flawed by their tautological design: preferences and 

attitude domains used to form levels of specialisation were then used to explain the 

same specialisation behaviours. The concept had therefore been defined, 
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measured, and tested in the same terms. Although Salz et al. (2001) confirmed the 

four-dimension approach developed by Ditton et al. (1992), showing meaningful 

segmentation of angling specialisation, the approach has not been widely adopted 

in recent studies. Therefore, there is a lack of recent empirical evidence 

demonstrating its efficacy. The criticism of the lack of empirical research 

demonstrating the impact of specialisation as a predictive tool for environmental 

managers has also been raised by Arlinghaus et al. (2020).  

 

Even considering its inconsistencies, specialisation is viewed as a key measure of 

angler heterogeneity, and can be operationalised through the aggregation of metrics 

across three domains: behavioural commitment; psychological commitment through 

centrality to life; and cognitive ability (knowledge and skills). Each, however, derive 

from diverse conceptual and theoretical backgrounds.  

 

2.3.1.1 Behavioural commitment  
 

Behavioural commitment can be conceptualised as the degree of avidity that an 

individual displays when engaging with an activity. In angling studies, this has been 

primarily measured as number of days fished within a given time frame and is 

regarded as a key measure in the formation of many angler typologies (Sutton and 

Ditton 2001; Beardmore et al. 2013; Magee et al. 2018; Arlinghaus et al. 2020). The 

use of avidity as a marker of heterogeneity among anglers derives from its strong 

correlation with angler attitudes and behaviours, so much so that it has often been 

used as a singular proxy for the specialisation concept (Magee et al. 2018). Sutton 

and Ditton (2001) demonstrated that avidity through number of days spent angling 

bore a strong correlation with consumption behaviour among anglers. The second 

most common way of understanding behavioural commitment is through 

expenditure on equipment and access to the pursuit of leisure activities; studies 

have drawn association between spend and avidity (Oh et al. 2005; Oh and Ditton 

2006; Magee et al. 2018). Other measure includes specialist organisation 

membership and willingness to travel/travel (Schroeder et al. 2006; Arlinghaus et al. 

2008).  

 



19 
 

2.3.1.2 Psychological commitment   
 

Kim et al. (1997) defined psychological commitment as the level of personal 

investment (affective attachment) which reflects an individual’s inner convictions 

towards a leisure activity, and the level of behavioural intention operationalised 

through the degree to which an individual may shape their behaviour based on: 1) 

the expectations of others; and 2) the perceived impacts of discontinued 

involvement in an activity. In this respect, commitment is an integral part of 

behavioural intention according to a cognitive hierarchy model of planned behaviour 

(Ajzen 1991; Bruskotter and Fulton 2007). Persistent commitment at both a personal 

and behavioural level indicates how seriously an activity is viewed by an individual, 

how central it is to their life and will influence consistent, long term, embedded, 

behaviours (Kim et al. 1997). Kim et al. (1997) condensed psychological and 

behaviour investments into a single scale that indicated the degree to which a 

leisure activity is central to an individual’s lifestyle and social networks. 

 

In an angling context, psychological commitment as a measure of centrality to life 

has continued to be a strong indicator of difference among angler preferences, with 

scholars mainly employing adaptions of the scale developed by Kim et al. (1997). In 

a national study of anglers in Sweden, van Huevel et al. (2020) found centrality to 

life to be higher among those with favourable attitudes towards the potential 

introduction of mandatory catch reporting. With a more methodological focus, 

Beardmore et al. (2011; 2013) demonstrated that centrality is one of the strongest 

measures of specialisation. Their work involved the use of 11 specialisation 

measures spanning across: 1) activity general indicators (behaviours such as days 

fishing, centrality to life, and media use); and 2) activity specific measures (skill, 

catch importance of catch, fish size, use of specialised gear, release orientation, 

and consumption). The specialisation metrics were correlated with angler groups 

formed on the basis of trip preference in a hypothetical choice framework involving 

options for catch outcomes, species, regulations, crowding, and cost. Beardmore et 

al. (2013) concluded that the majority of specialisation indicators were weak 

predictors of membership in the latent angler categories, apart from centrality to life.  

 



2.3.2 Involvement 
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the activity compared to goals), pleasure, risks associated with poor choices, and 

‘sign’ (the object’s or activity’s identity compared to an individual’s personal identity). 

Building on this work, McIntyre (1989) measured enduring involvement in leisure, 

and after testing its use in a variety of settings, the previous concepts of importance 

and pleasure were combined in the single factor called attraction. McIntyre (1989) 

also replaced risk items with centrality to life due to their unpredictability in factor 

loading tests and less appropriate fit with leisure compared to consumer purchasing 

decisions. Centrality was deemed a more appropriate concept in the context of 

leisure activities and was conceptualised through financial investment in an activity 

and the extent to which involvement was socially derived (encouraged through 

social networks). However, subsequent research (Kyle and Chick 2004) presented 

a strong case for the influence of peers and social ties on decisions, behaviour, and 

experience of the leisure activity, suggesting it should be treated as an independent 

component of the involvement concept, separating it from centrality. The ‘sign’ 

domain remained in the scale. This was supported by research demonstrating that 

intensity of participation in games and leisure was determined by the characteristics 

of their social networks/worlds (Scott and Godbey 1992; Choi et al. 1994). Finally, 

an additional development to the concept of ‘sign’ recognised that it may be more 

complex than originally thought and can be viewed in term of two main 

subdimensions, namely how leisure activities can affirm one’s identity to self and be 

used to express one’s identity to other people around them (Haggard and Williams 

1992). 

 

Reflecting on these developments, Kyle et al. (2007) developed a modified 

involvement scale based on five dimensions, each using three statements that 

aimed to reflect a person’s affiliation with each subconstruct: attraction; centrality; 

social bonding; identity affirmation; and identity expression. The research applied 

robust testing techniques to understand the validity of the new scale, using data 

collected from campers in the National Forest and anglers in South Carolina, USA. 

The data were assessed to understand: the relationships between statements and 

sub dimensions measured in the scale (using various factor models); the validity, 

strength and reliability of the best fit model (convergent and discriminate tests); and 

predictive ability of selected variables/concepts on angler behaviour (using 

nomological testing and regression). The results suggested that the newly 



2.3.3 Attitudes to catch 
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the fish to the angling experience. It is therefore a multi-dimensional concept that 

involves attitudes towards all aspects of the experience linked with catching a fish 

(Graffe et al. 1980; Anderson et al. 2007). The way in which attitudes to catch has 

been addressed in the literature has often led to an overlap with other concepts 

defining the angler psyche, namely motivation. Attitude to catch is not to be 

confused with motivation: the former involves an attitude based on the personal 

(innate) evaluation of specific objects (fish) which may or may not guide behaviour, 

while the latter relates to the underlying factors that motivate behaviour. For 

example, a motivation for an angler may be to eat, or consume fish caught, however 

an attitude to catch will reflect the importance or outcome of this feature to their 

personal experience, expressed as statements such as ‘I usually eat the fish I catch, 

or ‘I’m just as happy if I release the fish I catch’.  

  

Graefe et al. (1980) pioneered research on catch orientation by developing a six-

tiered model reflecting how catch orientation is manifested in the angling experience 

and how it revealed itself in angler attitudes, including: general consumptiveness 

(orientation to catch something); number of fish caught; disposition of fish; and 

orientation towards big fish, game fish, and trophy fish. The scale was developed 

further by Sutton and Ditton (2001) with four constructs being revealed by the 16 

items (statements) including attitudes to: catching something; catching numbers of 

fish; catching large/ trophy fish; and keeping fish. Several studies used these 

constructs to measure the degree of heterogeneity among anglers to understand 

management preference and angler satisfaction, compiling angler types in an 

incremental gradient comprising low, medium and high catch orientation (Fisher 

1997; Arlinghaus and Mehner 2005). Regarding the former, Arlinghaus and Mehner 

(2005) demonstrated a correlation between lower levels of catch orientation and 

support for angler funded habitat management strategies as opposed to stocking of 

fisheries in Germany as a method to improve sustainability of resources. Arlinghaus 

et al. (2006b) used the attitude to ‘catching something’ construct developed by 

Graefe et al. (1980) and Aas and Vitterso (2000) to form three levels (low, medium 

and high) of angler catch orientation which was then correlated to satisfaction 

among a sample of anglers in Germany: the research showed that the majority of 

respondents had low catch orientation but higher levels of satisfaction; higher levels 

of catch orientation correlated with low levels of satisfaction. The drawback with 
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Arlinghaus (2006b) is twofold: firstly, it used attitude to catch as a marker of angler 

motivation, and as noted above, the two concepts fundamentally differ; secondly, it 

used one dimension of the attitude to catch construct (attitudes to ‘catching 

something versus non-catch related orientation’) and was therefore unidimensional 

in its approach. This relates to a wider problem within the catch orientation literature. 

Different conceptualisations and methods have been used, with few studies 

accurately validating the multidimensional scale developed by Graefe et al. (1980) 

(Aas and Vitterso 2000; Anderson et al. 2007). The problem with the unidimensional 

approach is that it failed to explore why an angler may fall on either side of the catch 

something versus non-catch orientation fence or explain how and why some anglers 

may display both types of catch orientation. The unidimensional approach is 

therefore limited its ability to inform fishery management. The question therefore 

needs redirecting from “how do anglers differ in relation to their catch orientation 

and how does this relate to certain behaviours or presences?”, to “how is catch 

orientation best conceptualised and reliably measured to explain heterogeneity in 

respect to this particular set of attitudes?”.    

 

In this context, Aas and Vitterso (2000) worked with anglers of small freshwater 

lakes and rivers in Norway with the aim to validate Graefe et al. (1980) original scale 

as a multi-dimensional concept and make changes for its use in different cultures 

and settings. The premise for their work was that Graefe’s original factor analysis, 

leading to the six-tiered model, showed poor performance because the statements 

used to defined each factor were heavily cross-loaded on other dimensions in the 

model, and that previous research had been too unidimensional in its focus by 

selecting certain statements or dimensions, leading to poor and undefined 

conceptual definitions of the catch orientation concept (Aas and Vitterso 2000). 

Their work highlighted the presence of a (stable) general consumptiveness 

construct among the data with significant factor loadings for 14 of the original 16 

statements. Three other independent and nested factors were identified, attitudes 

to catching large fish, numbers of catch and propensity to release fish, with positive 

correlation between releasing and catching large fish. However, because of the high 

error variance and cross-loadings between factors, again the structural link giving 

credibility to the scale as a psychometric measure of attitude was weak (Anderson 

et al. 2007). They concluded that further work was needed to fully understand the 
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multi-dimensional nature of catch-orientation and how it can be measured (Aas and 

Vitterso 2000).  

 

Anderson et al. (2007) highlighted a fundamental flaw in the work of Aas and Vitterso 

(2000): the changes made to the Graefe et al. (1980) scale in order to overcome 

language barriers across the countries that the grouped statements used to 

establish the independent dimensions fundamentally measured different attitudes 

and were therefore psychometrically weak. Anderson et al. (2007) further solidified 

the conceptualisation of, and importantly, the scale items used to measure attitudes 

towards catching fish in order to improve the reliability in the use of the concept to 

predict behaviours and/or preferences, building constructs developed by Graefe et 

al. (1980) and Sutton and Ditton (2001). Using confirmatory factor analysis and 

structural equation modelling, Anderson et al. (2007) confirmed the reliability of a 

16-item scale in capturing attitudes towards four dimensions of catch orientation: 

general consumptiveness (or ‘catching something’); catching numbers of fish; 

catching large/trophy game fish; and retaining fish.  

 

Anderson et al. (2007) showed different results to Aas and Vitterso (2000). Firstly, 

general consumptives (attitude to ‘catch something’) was uniquely represented by 

three specific statements in the scale (‘A fishing trip can be successful even if no 

fish are caught”, “If I thought I wouldn’t catch any fish, I wouldn’t go fishing”, and 

“When I go fishing, I’m not satisfied unless I catch at least something”). Discriminate 

validity testing showed its independence as a viable construct formed by these three 

observed variables. Whereas Aas and Vitterso (2000) showed general 

consumptiveness to be constructed and measured across all 16 items, Anderson et 

al. (2007) showed that attitude towards catching something was a latent factor (or 

construct) in its own right, and could potentially be used as a proxy measure for 

general consumptiveness, independent of the other three latent factors (constructs), 

i.e. large fish, keeping fish, and numbers of fish. Similar correlation scores were 

taken for the observed variables (statements) for these other three constructs, 

suggesting that in total four independent attitudes can be used to construct a multi-

dimensional measure of consumption orientation among anglers. However, a model 

best fit between Anderson et al. (2007) conceptualised scale to the data gathered 

in the study was only achieved by removing three of the variables from the itemised 



2.3.4 Motivation  
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can be understood though a two-part conceptual framework involving: 1) motives 

relating specifically to the activities associated directly with catching fish; and 2) 

those that are not directly related to angling but related, in wider context, to the 

pursuit of leisure (non-catch motives, such as relaxation). There have been several 

studies highlighting the prevalence of non-catch over catch related motivations 

among anglers (Fedler and Ditton 1994; Finn and Loomis 2001; Beardmore et al. 

2011).  

 

There is ongoing debate, however, on extent to which understanding motivation aids 

the management of coastal environments and whether motivation can stand 

independently as an antecedent of behaviour or marker predicting management 

preferences (Arlinghaus 2006b). The use of motivation as an antecedent of 

behaviour is based upon expectancy theory, which states that leisure behaviour is 

goal orientated and geared towards realising a set of psychological needs 

(Manfredo et al. 1996; Parkilla et al. 2010). Research supporting its use in this 

respect includes that by Hunt and Armstrong (2002), which found a link between 

catch-related motivations and greater levels of harvesting behaviour, and that 

harvesting levels increased with when fishing with friends and family. Several 

counter arguments have been made. Firstly, it has been suggested that motivations 

are contextually changeable (Fedler and Ditton 1994; Beardmore et al. 2011), for 

example motivation to catch specific species for eating may be abandoned if the 

local stock is low on a particular day, and alternative fish targeted that are not 

intended for eating. Secondly, it has been argued that the nature of research on 

angler motivations is too abstract and attempts to form basal segmentations which 

are too removed from reality: for example, because anglers can hold several 

motivations at any one time, its use as a primary predictor of behaviour in situ is 

difficult to assess, with local context and cultural norms often being more influential 

(Cooke et al. 2018). Some still hold that understanding motivation is a key ingredient 

in the mixture of angler profiling characteristics because of its strong reliability as a 

tool for describing heterogeneity among anglers and relationships (positive or 

negative) to other key features such as specialisation (Finn and Loomis 2001; 

Magee et al. 2018). Motivation will therefore always provide vital information on user 

groups of coastal areas, informing management, and planning strategies (Ormsby 

et al. 2004).  
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Beardmore et al. (2011) demonstrated the usefulness of motivation for 

understanding angling communities in north-eastern Germany, but only in context 

of other choices involved in the angling experience (in the form of target species 

and fishing site). Their research employed the 10-item scale reflecting catch related 

motivations (seven items), which was further conceptualised into two subdomains 

(to catch trophy fish and to retain fish) and three non-catch items. Five distinct angler 

groups were identified based on primary motivation: trophy-seeking anglers; non-

trophy, challenge-seeking anglers; meal-sharing anglers; nature-oriented anglers; 

and social anglers. The latter two being termed non-catch related. The research also 

showed that there were some species of fish retained and consumed more so by 

(originally intended) non-meal-oriented anglers compared to (originally intended) 

meal orientated anglers, giving weight to some of the arguments made against 

motivation as a useful marker of behaviour. Based on these arguments, motivation 

may not be a suitable indicator of heterogeneity in fisheries with stocks consisting 

of mixed species (such as marine environments).   

 

Magee et al. (2018) proposed, however, that motivation remains a significant feature 

of leisure and recreational communities that can aid environmental management 

strategies. Attempting to overcome a flaw in previous approaches demonstrating 

heterogeneity among anglers, primarily the overuse of quantitative methods, Magee 

et al. (2018) employed mixed methods to examine the categorisation of anglers in 

New South Wales, Australia, based on angler motivation. The method comprised 

an online survey with latent class analysis and focus groups to test the value of 

qualitative methods and validate survey findings. In addition, the research used 

these classifications to observe differences in attitudes among anglers towards the 

balance of regulation controls between commercial and recreational fisheries and 

the use of Marine Protected Areas (MPAs) as conservation zones. The study 

employed a motivational scale drawing on five activity general motivations drawn 

from Fedler and Ditton (1994) and Schram and Gerrard (2004), conceptualised into 

three distinct groups: mastery (driven by achievement, skill, competence, and 

competition); social factors (driven by human interactions); and escapism (driven by 
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avoidance and relaxation).2 Activity specific motivations were based upon a 

condensed set of catch orientation statements developed by Graefe et al. (1980).3 

Their research identified five distinct types of angler based on unique combinations 

of activity specific and activity general motivations, importantly placing motivation as 

the primary metric of angler heterogeneity, validated by qualitative data collected in 

the focus groups. The categories included: social anglers (driven by human 

interactions); trophy anglers (driven by skills and competition); outdoor enthusiasts 

(driven by escapism); generalist anglers (with an equal mix of motives); and hunter 

gatherers (driven by eating the fish they caught). There were no observed patterns 

among the focus groups between these identified angler categories and attitudes 

towards fishery management strategies such as support for MPAs. Anglers 

demonstrating motivations based on mastery (a sub-construct within Magee’s 

model) did show linkages to negative attitudes towards legislation in the form of 

MPAs, reflecting findings of other studies (Arlinghaus et al. 2006b). It is 

hypothesised that this is because area restrictions (such as MPAs) impose a 

physical barrier that prevents an angler from fishing, and therefore restricts 

opportunity to develop related skills.   

 

Although Magee et al. (2018) demonstrated the validity of motivation as a marker of 

heterogeneity among anglers, there are fundamental problems in their research 

method. The operationalisation of activity specific motivations employed statements 

more in line with angler attitudes towards catch (developed by Anderson et al. 2007), 

rather than directly capturing motivations driving participation in angling. As noted 

previously, these are fundamentally different concepts. Beardmore et al. (2011) 

conceptualisation and measure of motivation is more appropriate, demonstrated by 

comparing statements used in each respective study. For example, Beardmore et 

al. (2011) asked anglers to rate the importance of statements relating to why they 

fish, such as ‘I go fishing to catch a trophy fish’, Magee conceptualised trophy 

anglers from statements such as, ‘the bigger the fish, the better the fishing trip’. 

Magee et al. (2018) used the importance that an angler places size of fish in the 

 
2 Relaxation; being outdoors; developing or learning new skills; being with family and friends; catching a 
large or trophy fish.  
3 Explained in the section on catch orientation. 
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success of a fishing trip as an implied motivation. Beardmore et al. (2011) scale 

therefore demonstrates improved validity between concept and measure.  

 

Schroeder et al. (2006) conceptualised angler motivation in a similar way to 

Beardmore et al. (2011), instead using more scale-based statements to construct 

the individual factors (cluster of related motivations) and more items aligning with 

non-catch related motives. The research focused on gender differences among 

anglers across several attitude domains and behaviours, with the motivation scale 

used emerging from focus group discussions with resident anglers of Minnesota 

(USA). The benefit of this approach is that the expanded scale used by Schroeder 

et al. (2006) provided opportunity for subdimensions of motivational clusters to be 

explored, with motivational statements developed from an empirical research base. 

Factor analysis revealed six motivational clusters with reliable significance scores, 

including (number of associated scale statements items in parenthesis): 

appreciation of surroundings (7); skills (3); food (3); catching fish (4); trophy (2); and 

social (2). The clusters revealed important gender differences, with men more likely 

to be motivated by developing skills and knowledge and catching trophy fish, and 

women more likely to be motivated by catching fish for food.  

 

While there is debate on the validity and use of motivation in heterogeneity studies, 

another factor evident when scanning the large number of motivational factors in 

both the catch and non-catch dimensions is that little effort is made to determine 

final position of an angler if they were forced to choose one most important 

motivating factor. Understandably, motivation for all anglers probably straddles the 

catch and non-catch divide to varying degrees, and most research studies cater for 

this optionality in one form or another by presenting multiple responses pre-codes 

for each type of motivation, leaving room for debate on which is most important. This 

is because the options are presented to the respondent/participant. In reality, 

however, every angler is probably driven by a primary reason behind their decision 

to take part in recreational angling, and this highly important factor is probably 

masked by the multiple options (and responses) given to anglers in survey research. 

There is a lack of research that explores the importance of one motivation (either 

catch or non-catch) when the other is taken away, or the proposition that both catch 

and non-catch motivation may have parity of importance. Angler typology studies 



2.4 STRUCTURING THE MEASURE OF ANGLER HETEROGENEITY 

2.4.1 The cognitive hierarchy model 
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Values Basic 
beliefs

Attitudes 
and norms 

Behaviour 
intentions  Behaviours

Figure 2: The cognitive hierarchy model of behaviour (Bruskotter and Fulton 2007) 

Three areas of the sequential process described by the cognitive hierarchy model 

have been addressed in the literature on recreational angling, albeit mainly in 

freshwater non-UK context, including values, attitude/norms, and of course, 

behaviours themselves. In part, some of these overlap with themes already covered 

in this Chapter so far, such as attitudes towards catch (attitudes and norms), 

motivations (behavioural intentions), spend and travel (behaviours associated with 

specialisation). However, there is a wealth of additional research that presents 

metrics of use for understanding angler heterogeneity and that aligns with each area 

of the three keys areas of the model (Figure 2). These are discussed in subsequent 

subsections.  

 

2.4.1.1 Angler values: new environmental paradigm   
 

Personal values transcend contextual differences and are often shared among 

communities or groups of people, meaning that they may not directly account for 

variation in behavioural outcomes. Patterns, or aggregations of values, are referred 

to as value orientations (Bruskotter and Fulton 2007). Enduring values contribute to 

the formation of basic beliefs, which in turn form attitudes (focused viewpoints on a 

specific object or situation) that supports the decision to embark on certain chosen 

behaviours. Values therefore indirectly impact on high order components of the 

cognitive hierarchy (i.e. behaviours) from a basal level; this model is strongest when 

there are no established normative beliefs (social norms) to interrupt the chain of 

influence (Fulton et al. 1996; van Ripper and Kyle 2014). In such circumstances, 

there is a high degree of consistency between a person’s held values, beliefs, 

intentions and behaviours (Fulton et al. 1996; Bruskotter and Fulton, 2007). This 

theoretical process draws upon reasoned action theory which proports that values 

form a core component behaviour and choice (Fishbein and Ajzen 1975).  
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Angling studies have operationalised cognitive hierarchy theories in several ways in 

regard to angler values. Bruskotter and Fulton (2007) drew upon the work of 

Shindler et al. (1993) who suggested that values can be positioned on a continuum 

focused on views towards the environment, ranging from the biocentric (natural 

resources having value beyond that for human benefit or exploitation) to the 

anthropocentric (natural resource value only exist in providing material benefits to 

humans). Their work assessed the relationship between angler uptake and attitudes 

towards technological aids (as a social norm representing the stewardship concept) 

and value orientation towards the environment, using a series of 14 statements 

representing bio-anthropocentrism values. Factor analysis reduced (modified) these 

items to 7 items (3 for biocentric values and 4 for anthropocentric values) but 

showed its use a as way to categorise anglers in a binary manner. Anglers in the 

study tended to agree with biocentric statements, i.e. that the environment holds 

value beyond utility to humans. More importantly, biocentric value orientations were 

positively correlated with fishing practices reflecting technology aided stewardship 

principles (as normative judgements) suggesting its use as a predictor of behaviour. 

 

Other studies have promulgated the importance of understanding the degree of pro-

environmental values among anglers in effectively deploying management 

strategies aiming to engender sustainable behaviour towards shared natural 

resources (Arlinghaus and Mehner, 2005; Arlinghaus, 2006b; Nyugen et al. 2013). 

These studies employed the New Environmental Paradigm (NEP) as a theoretical 

framework to explore the predictive value of pro-ecological views towards natural 

environments among anglers on management preference/behaviour (Dunlap and 

Van Liere, 1978; Dunlap et al. 2000; Arlinghaus and Mehner, 2005; Arlinghaus, 

2006b; Nyugen et al. 2013).  

 

Theoretically, the NEP is often conflated to: 1) assume the role of a measure of an 

individual's fundamental viewpoint and understanding of the relationship and power 

balance between humans and the natural environment (Oskamp and Schultz, 

2005); and 2) an endorsement scale for pro-ecological world views (Bernstein and 

Szuster, 2019). The paradigm emerged as the anti-thesis to the Dominant Social 

Paradigm (DSP), which signified belief in a number of political, economic, and even 

epistemological standpoints, including: societal progress being dependent on 
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abundance of resources, limited governmental planning and intervention in 

environmental management, and the importance of private property rights. The DSP 

is fundamentally anti-ecological and is geared towards environmental exploitation. 

A pro-ecological world view with the context of the NEP recognises an equal balance 

of power between humans and nature and the rejection that nature exists for 

exploitation by humans. This view accepts that humans are not the ruler of nature 

but co-exist equally in the world (Dunlap and Van Liere 1978; Cotrell 2003).  

  

In a study of German recreational anglers, Arlinghaus and Mehner (2005) explored 

preferences towards overstocking or habitat management as a conservation 

technique in freshwater fisheries. The research showed a relationship between 

(NEP based) pro-environmental attitudes and habitat management conservation 

strategies, conceptualising pro-environmental values as the degree of concern 

anglers held in three regards: the general power balance between the natural 

environment/human world (reflecting traditional intentions of the NEP discussed 

above); awareness of impact of anglers on the environment; and responsibility of 

fishery management/environmental protection. The inclusion of the additional parts 

of the environmental paradigm (awareness and responsibility) has theoretical 

significance: they are key factors that influence individual behaviours aimed at 

resolving environmental problems (Schwartz 1977). These concepts have also 

proven useful in predicting responses to fishery management strategies. Van den 

Heuvel et al. (2020) assessed angler views on the potential introduction of a national 

catch reporting programme in Sweden to assess the pressure of recreational fishing 

on its fish stocks. The research showed that anglers in support of the programme 

were affiliated with a strong sense of environmental responsibility. Both Arlinghaus 

and Mehner (2005) and van den Heuvel (2020) suggested that more empirical 

research is needed in developing measures of pro-environmentalism among angler 

in different contexts (cultures and geographies).  

 

2.4.1.2 Angler norms: stewardship   
 

Understanding the role that angler norms play in the context of exploring and 

measuring angler heterogeneity is difficult without contextualising the focus of the 
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research. Previously discussed theories, such as specialisation or involvement, can 

be applied in arbitrary contexts and do not necessarily require a specific theme or 

topic in which they can be contextualised. One can regard specialisation and similar 

theories as topics in their own right. Understanding norms, however, must be directly 

made relevant to a specific area of study, largely because its operationalisation in 

terms of measurement require specificity; statements capturing norms in survey 

research, for example, must present the norm in relation to a specific behaviour or 

attitude. In terms of understanding heterogeneity for the purposes of sustainability 

and sustainable management, stewardship is at the fore of relevant perspectives 

and offers a solid conceptual base on which both norms and behaviours can be 

pivoted.  

  

Stewardship is a concept that cuts across silos in environmental sciences. In angling 

research, it is grounded in the understanding that the sustainability of common 

aquatic resources is dependent on users minimising their environmental impact, 

fostering positive attitudes to conservation action, and developing a sense of 

responsibility for the self-management of natural environments. In this context, 

stewardship is defined as the voluntary behaviours among humans to protect and 

promote the value of the aquatic environment (Landon et al. 2018). Because anglers 

are at the vanguard of engagement between humans and the environment, 

contextualised by increasing anthropogenic impacts on climate change, the concept 

of stewardship among anglers is of paramount importance (Landon et al. 2018). 

Anglers have aptly been titled the stewards of the aquatic environment (Granke et 

al. 2008).  

 

A social norm is the perceived moral obligation to behave in a manner that is 

consistent with one’s self-identity or those of peers in a social grouping (Landon et 

al. 2018; Bova, 2019). They are the “evaluative standards for how one ought to 

behave in a given situation. Through social involvement with various groups they 

[people] learn they are obliged to behave in a certain manner” (Brustoktter and 

Fulton 2007, p.3). Norms are internalised through a process of each desired 

behaviour being rewarded by peers, non-desired behaviours are sanctioned, and 

the norm becomes perpetuated and internalised. These norms are then engrained 

in personal morals to the extent where norms and associated behaviours are carried 
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out even in absence of peers to make judgement on its ‘social correctness’ 

(Bruskotter and Fulton 2007). This process is described in several theories 

including: reasoned action (Fishbein and Azjen 1975); norm activation models 

(Shwartz 1977); and theory of planned behaviour (Azjen 1991).  

 

More recently, the norms effect has been incorporated as a key component in the 

cognitive hierarchy model on which this section is based. Landon et al. (2018) 

demonstrated that internal moral stewardship norms among recreational anglers are 

a direct psychological antecedent of stewardship behaviour. They theorised that 

when an object with high value comes under risk (such as the activity of angling), it 

is intrinsically linked to awareness of a threat being made to that given object or 

resource that holds the value, and anglers are therefore more aware that they hold 

the opportunity to mitigate the effects of the risk. Therefore, personal norms emerge 

where there is high levels of perceived awareness of risk and opportunity to mitigate 

impacts on the given resource. Norms are therefore core components of practiced 

stewardships behaviours (Landon et al. 2018).  

 

2.4.1.3 Angler behaviours: stewardship 
 

“Encouraging the adoption of self-regulating stewardship behaviours will enhance 

the sustainability of recreational fisheries” (Landon et al. 2018, p.558). 

 

Despite its importance as per the quote above, there is a paucity of research on 

stewardship behaviours among recreational anglers, particularly in relation to 

measures of heterogeneity. Oh and Ditton (2008) demonstrated that more 

specialised anglers were more willing to pay for resource (fishery/environment) 

protection measures (the latter reflecting a proxy measure for ‘stewardship’). 

Landon et al. (2018) strongly linked stewardship behaviour to not only personal 

stewardship norms, but also ‘identity’. The study, focusing on both freshwater and 

saltwater anglers in Texas, USA, revealed that an individual can hold several 

identities that change as one engages in different social contexts. Each identity 

influences that person’s evaluation of the external world, and the way they may 

behave in different contexts. The importance of the identities are hierarchical; more 
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commitment to the identity of an angler results in more importance given to the 

perceived ways in which an angler should act or behave when angling (meanings). 

Considering that people will have different conceptions and meaning associated 

with what it means to be an angler, there is a strong theoretical suggestion that 

identity is therefore a significant antecedent of an angler stewardship behaviour. 

Importantly, the closer the relationship between participation in an activity and one’s 

self identity, the increased likelihood of greater satisfaction from participation, which 

leads to behaviours which are more focused on sustained the available of the 

resource which supports the activity (Burke 1991; Landon et al. 2018). There is a 

strong reciprocal relationship between self-identity and behaviour: if one identifies 

stewardship as a core part of their angling behaviour it will result in stewardship 

behaviours that reaffirms one’s identity (Landon et al. 2018).   

 

Stewardship behaviours themselves are multidimensional, which in turn drives a 

degree of heterogeneity in engagement of stewardship behaviours (Landon et al. 

2018). They can be defined as behaviours that positively affect or promote the 

sustainability of environmental resources (Stern 2000). Landon et al. (2018) 

conceptualised and operationalised the measure of stewardships behaviours using 

a three tiered framework involving: private sphere behaviours focused on actions an 

individual may take to reduce their own environmental impact, such as the 

appropriate disposal of used fishing tackle; public sphere behaviours that are direct 

actions that provoke changes in the governance of the activity towards more 

sustainable solutions, such as lobbying public officials, or influencing others; and 

social stewardship that relate to being involved in preservation/conservation 

organisations, with social interaction defining engagement.  

 

Analysis of data in Landon et al. (2018) involved structural equation modelling to 

test the causal relationships between identity, norms, and the three spheres of 

stewardship behaviour. The study hypothesised that personal norms and angler 

identity directly influenced personal both public sphere and social stewardship 

behaviours (supporting identity theory); furthermore, awareness of environmental 

consequence (as a value) predicted personal norms, private sphere behaviour and 

social stewardship.  

 



2.5 CONCLUSIONS



2.5.1 Summary of angler types  



Angler type Study Environment

2.5.2 Conceptual model of the angler profile



Dimension of 
angling experience 

Measurement 
dimension 

Conceptual and theoretical background 







44 
 

more complete account of social reality or of the phenomena be studied (Bryman, 

1988); and 2) their ability to triangulate and corroborate results and interpretations 

(Ammerworth, et al. 2003; Clark and Invankova 2016). Using the strongest elements 

of each of the respective methods allows not only for the most adept way to develop 

relevant theoretical contexts, but also ensures that findings are most appropriate for 

end users in an applied context, which in this case, is policy makers involved in UK 

marine fisheries (Brannan, 1992). This is not to say that mixed methods approaches 

are without criticism. Creswell (1994) warned against combining both quantitative 

survey and qualitative enquiry methods (e.g. interviews) as they are based on polar 

knowledge paradigms: positivism and empiricism versus constructivism 

(respectively). Others have argued that their convergence does not always lead to 

a more complete picture of reality, but sometimes may lead to more confusing states 

of reality (Silverman 2000). Nevertheless, the pragmatist approach still holds that 

the application of methods deriving from differing paradigms is valid where the 

priority is to meet the needs of the research question(s) rather than strictly 

conforming to the researcher’s epistemological or ontological position (Rossman 

and Wilson 1985). The latter can only restrict the development of new paradigms or 

respective theories.  

 

The combined and sequential approach, involving survey followed by interviews, 

also offered pragmatic benefits during the unusual time in which the research was 

designed and data collected. The research was designed in early 2021 during a 

period of UK government-imposed national lockdown resulting from the COVID 

pandemic. Regional lockdown strategies continued into late summer 2021. The 

research required a survey approach regardless of the public health context, 

meaning that the lockdown periods did not affect the (always) intended (remote) 

method of survey data collection. However, with uncertainty over when face-to-face 

contact would be permitted, it was decided in summer 2021 to implement the 

subsequent interviews over the telephone. Recruitment to interviews took place as 

the UK emerged from lockdown restrictions but with an understandable and 

continued concern over public engagement activities (among both researchers and 

potential participants). The telephone interview approach (discussed in subsequent 

sections) was a mitigation against possible re-introduction of national lockdowns 

and a way to overcome potential participant concerns over face-to-face 
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engagement. The approach also afforded a wide geographical reach in recruitment. 

Accessing the number of interviewees across Engand and Wales in face-to-face 

mode would have been unachievable considering the time constraints of the project. 

In a wider context, the COVID pandemic provided additional challenges to 

conducting this (three-year) funded research project. UK lockdowns meant that the 

researcher had to double as a parent, teacher, and carer for elderly family members, 

whilst maintaining self-wellbeing. There was no simple mitigation strategy to cope 

in those unprecedented times, apart from increased effort (hours) and critical time 

management to ensure the research did not deviate from the intended timeline. The 

research was completed and submitted within the three-year funding period.        

 

In summary, and based on strengths of employing mixed methods, the specific 

reasons for sequentially combining survey research and interviews in this study 

were: exploratory - to explore different approaches to the same topics; 

developmentally - to use the interviews to expand on the understanding of results 

from the survey; confirmatory - to corroborate results of the survey analysis 

(Creswell 1994); and, to mitigate against potential impacts of COVID (i.e. UK 

safeguarding policies forbidding face-to-face contact). The approach adopted in this 

study followed distinct stages, shown in Figure 3. 
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groupings. Calculating the minimum number of completed questionnaires needed 

firstly involved calculating the number of recreational sea anglers in England and 

Wales. For the UK, Cefas reported an average of 823,000 recreational sea anglers 

in the period 2015-17 by extrapolating data from the Watersports Participation 

Survey (WPS) which was based on a sample of 12,000 residents aged 16+ (Hyder 

et al. 2020b). Data collected through the Office for National Statistics in 2012 

estimated a higher number of recreational sea anglers in England: 884,000, 

representing 2% of all adults (Hargreaves et al., 2013). This percentage can be used 

as a guide for an indicative number of recreational sea anglers in Wales: 16+ 

population in Wales is 2,589,044, of which 2% is 51,781.5 This gives a combined 

recreational sea angler population in England and Wales of 935,781 (16+ years old). 

Based on a 95% confidence level and 5% margin of error a representative sample 

size would include a minimum of 384 respondents. This is based on the following 

sample size formula (random sampling): 

 
Where z=confidence interval at 1.96; p=probability of attribute in the population at 

50%, represented as 0.5; e=margin of error at 0.05%; N=population, values shown 

as: 

 

Infinite population sample (SS1) is 384.1 = 3.8416 x 0.25 / 0.0025 

 

Adjusted for required (known) population: 384.1 / 1+ [(384.16-1)/935,781] 

          384.1 / 1.000409 

      = 384  
 

 

 

 

 
5 Data source: https://statswales.gov.wales/Catalogue/Population-and-
Migration/Population/Estimates/nationallevelpopulationestimates-by-year-age-ukcountry  

https://statswales.gov.wales/Catalogue/Population-and-Migration/Population/Estimates/nationallevelpopulationestimates-by-year-age-ukcountry
https://statswales.gov.wales/Catalogue/Population-and-Migration/Population/Estimates/nationallevelpopulationestimates-by-year-age-ukcountry
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3.3.1.2 Questionnaire design  
 

The survey was administered as an e-questionnaire. As discussed in Chapter Two, 

the attempt to build a typology from a grass roots level involved combining several 

measures and concepts spanning across angler values, attitudes and behaviours. 

In addition to these topics, the survey involved other questions that aimed to capture 

data useful for exploring potential differences between the angler types developed 

in the analysis stages, catch characteristics (species and numbers), release 

behaviours and reasons for release (specifically to inform future work on catch 

monitoring conducted by Cefas). Combining these elements required careful 

management in terms of survey design in order to keep the length of time it took 

respondents to complete the questionnaire to a minimum to reduce non-response. 

Too long and anglers would have simply closed the internet page and failed to 

complete and submit their responses, therefore leading to sample bias as described 

in the previous section (responses were only submitted once all questions were 

answered, according to relevant routing, and the submit button was clicked on the 

very last page of e-questionnaire). In its longest format, the survey took on average 

20 minutes to complete, increasing to 22 minutes depending on the level of IT skills 

held by the respondent. A questionnaire requiring more time than this would have 

significantly increased the likelihood of non-take up and/or drop out mid-way through 

completion. See Appendix One for survey questionnaire. 

 

Questions specifically intended to be used in creating an angler typology (areas 

reflecting the conceptual themes in Chapters Two) were drawn from previously 

published research that had demonstrated a good degree of statistical reliability in 

being used to draw distinction between angler characteristics. These questions and 

related concepts are shown in Table 4, alongside the types of measure used to 

capture appropriate data for subsequent analysis. Please note that this table should 

be viewed in combination with the Table 2 in Chapter Two and the questionnaire 

itself shown in Appendix One regarding question format.       
 



Question Conceptual theme 
(theory)

Measurement 
type

Related study 
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To what extent do you agree or disagree with the following 
statements reflecting how attracted you are to recreational 
sea angling? 

Attraction (involvement 
theory)  

Likert scale (agree-
disagree) 

Kyle et al. (2007) 

To what extent do you agree or disagree with the following 
statements reflecting how recreational sea angling may 
contribute to how you see yourself? 

Identity affirmation and 
expression (involvement 
theory)  

Likert scale (agree-
disagree) 

Used by Landon et al. 
(2018) for stewardship, also 
used by Kyle et al. (2007) 
for involvement 

How would you rate your overall sea angling skills in 
comparison to other anglers you know? 

Skill (specialisation 
theory) 

Likert scale  Bespoke data capture for 
this study, but based on 
theory developed in 
Beardmore et al. (2013); 
Arlinghaus (2008; 2020) 

To what extent do you agree or disagree with each of the 
following statements describing your attitudes towards 
catching varying numbers of fish when recreational sea 
angling? 

Attitudes to catch 
(preference for catching 
something and catching 
numbers) 

Likert scale (agree-
disagree) 

Anderson et al. (2007) 

To what extent do you agree or disagree with each of the 
following statements describing your attitudes towards the 
size and intention to release fish when recreational sea 
angling? 

Attitudes to catch 
(preference for catching 
large fish and releasing 
fish) 

Likert scale (agree-
disagree) 

Anderson et al. (2007) 

To what extent do you agree or disagree with each of the 
following statements describing the relationship between 
humans and the natural environment? 

Bio-anthropocentrism 
(NEP) 

Likert scale (agree-
disagree) 

Bruskotter and Fulton 
(2007); Arlinghaus and 
Mehner (2005); van den 
Heuvel et al. (2020); 
Landon et al. (2018) 

To what extent do you agree or disagree with each of the 
following statements describing your attitudes toward the 
level of risk, if any, humans present to the natural 
environment? 

Awareness of 
environmental 
consequence / 
responsibility for 
environment (NEP) 

Likert scale (agree-
disagree) 

Bruskotter and Fulton 
(2007); Arlinghaus and 
Mehner (2005); Arl. (2006a) 
van den Heuvel et al. 
(2020); Landon et al. (2018) 
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Recreational angling studies are often carried out in different contexts, therefore 

alterations were required in the phrasing of questions shown in Table 4. Several 

alterations were also made to the pre-coded responses, or statements to reflect the 

environment or rules in UK recreational sea angling. Adapting previous questions is 

an important part of ensuring that previously used data collection techniques are 

appropriate in different contexts. The changes are detailed as follows, accompanied 

by a general discussion of how each question was presented: 

 

Behavioural commitment through number of days fished, money spent, and distance 

travelled (specialisation): raw numeric data was captured for these questions. In 

order to replicate other studies, a time period of 12 months was used to capture 

(complete) days spent fishing (avidity). Regarding distance, there is variation across 

other studies in terms of how this data is collected. In this study it was decided to 

capture one way travel only, as this was regarded as the best way to reduce burden 

and potential memory bias for respondents, replicating Beardmore et al. (2011). In 

relation to spend, to replicate other studies, travel and accommodation was 

excluded here, so that spend was directly attributable to activities or benefits 

resulting from recreational angling itself and not for other benefits associated with 

being away from home (e.g. general leisure or relaxation time while staying in 

holiday accommodation). Capturing these data in numeric format meant that 

conversions into categorical (interval) data could be made retrospectively at the data 

analysis stage (as appropriate).  The raw numeric questions were generally 

presented as shown in Figure 4.  
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Figure 4: Days, money spent and distance travelled question design 

Motivation: motivation among anglers was conceptualised to reflect ‘activity specific’ 

items, also called ‘catch related’ motivation (such as the thrill of catching and landing 

a fish), and ‘activity general’ items, sometimes called ‘non-catch’ related motivation, 

such as being outdoors or relaxation (Fedler and Ditton 1994; Schramm and Gerrad 

2004; Schroeder et al. 2006; Beardmore et al. 2011). In this study the primary aim 

of collecting angler motivation data was to understand which overarching type was 

of most importance to anglers, rather than understanding the degree of importance 

attached to individual motivations. To achieve this goal, respondents were asked to 

choose one statement only reflecting ‘activity specific’ and ‘activity general’ 

motivation, or asked to highlight equal parity between both, as shown in Figure 5.  
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Figure 7: Identity question design 

Skill (as part of specialisation): the questionnaire measured skill of the angler as a 

self-perception comparing to other anglers respondents knew, reflecting the 

approach used by Beardmore et al. (2013). The scale used is shown in Figure 8.  
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Figure 8: Skill question design 

Attitudes to catch: in order to reduce the length of the questionnaire, an adapted 

version of Anderson et al. (2007) 16 item attitude to catch scale was used (12 

statements, reflecting 3 per dimensions, based on highest leading variables). The 

statements were divided into two sets with two related questions for each in order 

to improve the presentability of the list of items on screen (Figures 9 and 10).  

The first question included six statements, attitudes to catching something, and 

catching numbers (the first three statements shown in Figure 9 reflect the former 

dimension and 4-6 represented the latter dimension). The statements originally used 

by Anderson (2007) but excluded here include: ‘when I go fishing, I’m just as happy 

if I don’t catch any fish’ (dimension one, catch something); and, ‘catching more fish 

than I usually catch is the best indicator of a good fishing trip’ (dimension two, 

catching numbers).  

Wording amendments were also made to the Anderson et al. (2007) items to reflect 

its use in a marine, open access environment. Two statements in the original list of 

items under the ‘catching numbers’ dimension (‘A full stringer is the best indicator of 

a good fishing trip’ and ‘I’m happiest with a fishing trip if I catch at least the limit’), 

were deemed inappropriate for recreational sea angling in England and Wales: 

firstly, because only a few species caught by recreational anglers are protected by 

regulations limiting numbers caught/retained (e.g. sea bass) and secondly, and a 

stringer of fish implies a catch limit has been reached, or that fish are intended to be 
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large/trophy fish); and ‘I’m just as happy if I don’t keep the fish I catch’ (dimension 

four, retaining fish). The latter statement was excluded because it overlapped 

considerably, in its meaning, with the statement ‘I’m just as happy if I release the 

fish I catch’, rather than having the lowest factor score as per the rule for other 

dimensions. The exception emerged as a result of the survey piloting, discussed in 

more detail subsequently. Two statements in this question were amended slightly in 

order to fit more in line with open access marine fisheries. Regarding the last two 

statements, the following text was added before the original wording, ‘thinking about 

my angling experience generally and the species I usually encounter’. The reason 

for this addition was that in its original format, the answer to how much an angler 

agrees is dependent on the species being targeted or caught (and was originally 

used by Anderson et al. (2007) in a setting where one or two species or fish were 

dominant). In the amended format the question is applicable in an environment 

where multiple species are available in nearly all fishing locations. See Figure 10. 
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Figure 10: Attitudes to catch question design (part 2) 

Bio-anthropocentrism, environmental awareness and responsibility: as discussed in 

Chapter Two, environmental attitudes among anglers have been studied in several 

ways, often based on adapted statements reflecting the NEP, but tailored to fishing 

contexts. In this study it was decided to capture environmental attitudes in three 

ways, covering aspects of the original NEP set of statements, and additional areas 

developed in subsequent research on perspectives towards management. The 

three areas included: general world view through a measure of bio-

anthropocentrism, awareness of environmental consequences, and feelings of 

environmental responsibility. Each are discussed separately.  
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Bio-anthropocentrism: The first question in this section of the questionnaire 

addressed bio-anthropocentric views. Research by Bruksotter and Fulton (2007) 

had successfully used a series of 14 statements reflecting each side of the 

dichotomy (8 for anthropocentric views and 6 for biocentric viewpoints), based on 

the original NEP scale developed by Dunlap et al. (2000). In order to reduce the 

length of this question, the three statements with strongest factor loadings for each 

of the two viewpoints were used and presented in an alternating format to reduce 

the likelihood of repeat response bias, as shown in Figure 11 (note, statements one, 

three and five represent biocentric views and statements two, four and six represent 

anthropocentric views).  

 

 
Figure 11: Bio-anthropocentrism question design   
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Awareness of consequence and responsibility for the environment: in order to 

reduce the number of screen pages that the survey entailed, awareness of 

consequence/impact and responsibility for the environment was addressed in one 

question, with statements taken mainly from Arlinghaus (2006a), as shown in Figure 

12. The first set of three statements primarily addressed the awareness among 

respondents of a potential eco-crisis and consequence of actions (as per the domain 

name in the original NEP), but was phrased by Arlinghaus (2006a) as awareness of 

consequences and impact. Due to the conflation in previous research, it was 

decided to take the two strongest performing statements from Arlinghaus’s research 

(‘when humans interfere….’ And ‘if things continue’) and merge one of the strongest 

performing statements in this domain in the original NEP (‘humans are severely 

abusing the environment’) (Lundmark, 2015; Dunlap, 2007). The second set of three 

statements in the Figure (4-6) addressed feelings of responsibility for the future 

environment among anglers, and have been taken from Arlinghaus and Mehner 

(2005). 
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Figure 12: Awareness of consequence and responsibility for the environment 
question design   

Additional questions were included in the survey, which were intended to be used 

for describing the behaviours (or in some cases normative views) of anglers based 

on variables previously described in Chapter Two, including: stewardship; catch and 

release behaviours; and demographics. These were not used in developing the 

typology. An overview of their source and theoretical background in discussed next.   
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Stewardship: previous angling research had focused not only on stewardship 

behaviours and their value-based or attitudinal antecedents (Landon et al. 2018), 

including identity, norms and values via environmental attitudes (bio-

anthropocentrism). Although the primary focus of this study was not to perform 

regression between these elements, questions in the survey questionnaire had 

already replicated aspects of Landon et al. (2018) data capture in the form of 

environmental values and identity. It was therefore a logical decision to employ their 

conceptualisation and measurement of the remaining two aspects in the regression 

chain, namely stewardship norms and stewardship behaviour as standalone 

attempts to explore differences in the characteristics of angler types developed in 

this study. Using Likert agreement scales, measurement of angler stewardships 

norms was based on the following three statements: ‘people like me should do 

whatever they can to conserve fishery resources and aquatic environments’; and ‘I 

would feel guilty if I didn’t do my part to conserve fisheries and aquatic ecosystems’. 

The intended aim of this part of the research was not to perform factor analysis 

(negating the need for three confirmatory variables), therefore it was decided to alter 

Landon third normative statement from a positive affirmation of stewardship norms 

to a negative affirmation, in order to identity and address repeat response bias at 

analysis stages. Therefore, the third statement was presented as ‘I do not feel 

morally obliged to try to conserve fishery resources and aquatic ecosystems’, rather 

than ‘I do feel…’. See Figure 13.  

 

 

 

 

 

 

 

 

 

 

 

 

 









69 
 

fish were then presented to the respondents (pre-coded multiple responses), with 

an option to add one additional reason using free-open text.   

 

Demographics: data was collected using a combination of pre-codes and open text 

entry, including age, gender, income, disability, region of domicile, and ethnicity.   

 

3.3.1.3 Questionnaire piloting 
 

The majority of questions and related statements (particularly those intended for use 

in developing the typology) were drawn from previous studies. For this reason, it 

seemed repetitive (and not a good use of time) to perform a pilot study and 

subsequent principal component analysis to validate constructs and concepts being 

addressed in the questionnaire. However, the questionnaire remained quite lengthy 

and included topics that many anglers had potentially not contemplated previously. 

For these reasons, it was decided to hold a piloting phase, involving a smaller 

number of participants but with more in-depth methods of collecting feedback 

through a cognitive interviewing method (Collins, 2014). In line with this method, the 

pilot phase involved asking a small number of anglers to complete the initial draft of 

the survey, and then take part in a short telephone interview focusing on their 

experience of the process and how they interpreted the questions.  

 

Those piloting the survey were sent a summary sheet explaining how to access the 

survey and guidance on what to consider while completing the questionnaire or just 

afterwards (see Appendix Two). Ten anglers completed the pilot survey, with four of 

the 10 taking part in post-survey interviews. Those interviewed took between 15 and 

24 minutes to complete the survey (on a laptop of mobile phone device). All four 

interviewed found the survey questionnaire easy to navigate and found the 

questions easy to answer. While three of the four admitted that they had not really 

thought about the topics in the survey before, they fully understood the concepts, 

language and words used. Although not interviewed, the remaining six anglers 

piloting the survey provided feedback via email (it is of note that these anglers were 

based in organisations that had some involvement in social research and/or angling, 

such as the Angling Trust and Cefas). Four of the six felt the survey was easy to 
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follow and easy to understand, with no suggested alterations. Two anglers felt that 

some additional instructions were required to further explain how to answer the 

questions on distance travelled and number of days fished. As a result, the survey 

questionnaire was amended.     

 

3.3.1.4 Data collection and ethics 
 

The link to the survey questionnaire was distributed in an email via Substance. For 

other channels, including, for example, the Angling Trust newsletter, information was 

given about the research and the survey URL embedded within the associated text. 

The survey was likely to be accessed via a number of different devices, therefore 

the introduction text provided detailed information about the research and how the 

information collected would be used. In addition, all those accessing the initial page 

of the survey were instructed to follow links to further e-documents that detailed 

additional information on the background and aims of the research, how the data 

would be handled and stored, and how the findings would be disseminated in the 

future (see Appendix Three). In addition, links were provided to the University of 

Gloucestershire’s GDPR policy. All those deciding to continue with the research 

were asked to give their online consent by ticking a series of boxes at the outset of 

the questionnaire. The research was purposefully aimed at collecting data from 

anglers taking part in recreational sea fishing at least twice in the 12 months prior to 

completing the questionnaire. This was explained in the supporting information and 

woven into the consent text.  

 

The survey was designed so that no personally identifiable information was 

collected, conforming to anonymity promised to respondents. Participants were 

asked to provide a memorable word so that their survey questionnaire could be 

retrieved and deleted if they no longer wished to be part of the research post-

completion. Information was also given on how respondents could continue to be 

involved in the research after completing the survey (via the telephone interviews). 

This involved clicking a link to another survey where questions were asked 

regarding preferred contact options. This standalone mini questionnaire was in no 

way connected to main survey questionnaire, therefore conforming to the stipulated 
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anonymity protocol. Both the contact details and survey data were stored in a 

password protected folder on a password protected laptop, only accessed by the 

lead researcher.  

 

The data collection and survey questions presented very little cause for concern in 

terms of ethical considerations, with the above processes ensuring that all standard 

aspects of survey data collection, handling and participation information was 

addressed adequately and in full.  

 

The questionnaire, supporting information and sampling strategy was approved by 

the University of Gloucestershire School of Natural and Social Sciences Ethics 

Committee. The survey was launched in January 2021 and was closed in February 

2021. Due to time restrictions and a good response rate, subsequent reminder 

mailings were not required.     

 

3.3.1.5 Overview of survey analysis technique 
 

The primary function of the survey questionnaire was to collect data to develop the 

angler typology. While detailed descriptions of analysis techniques are provided in 

relevant analysis sections, an overview is provided here.  

 

Non-hierarchical factor analysis was used to firstly reduced the number of variables 

into a manageable number, and secondly, identify latent constructs (factors). 

Hierarchical factor analysis was then used to explore the strength of models that 

involved different numbers of factors and their ability to describe the data most 

effectively (this was an iterative process based on interpretation of results). The 

factors were then subject to cluster analysis in order to classify anglers into distinct 

groups (forming a typology) based on their attitudes, values and behaviours (as 

reflected by the factors). The typology was verified and validated by means 

comparisons of other data captured in the survey (independent variables), and a 

unique angler verification technique carried out through the qualitative stages of 

data collection discussed in the next section. This approach described here has 

been used in other typology formation studies (Urquhart 2009) and followed 
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applied, value and are solution orientated. This study therefore conformed to a 

pragmatist approach.  

 

Interviews are not without their limitations. Face-to-face data collection can be 

negatively affected by unintentional social cues or even dress code displayed by the 

interviewer, affecting the power relationship between those involved and therefore 

influencing participants’ responses (Opdennaker 2006). This is particularly pertinent 

when addressing potentially sensitive topics. Even the venue in which face-to-face 

interviews take place can also impinge on the effectiveness of interviews as a 

research method. It is therefore important to carefully choose venues or scenarios 

in which both the interviewee and interviewer feel comfortable to discuss topics 

freely but also discretely (Wengraf, 2001). Cognate interview bias can also arise and 

shape the direction of interviews and data collected. For example, the interviewer 

can easily convey agreement with responses of the participant if they align with their 

own viewpoints and opinions; this can lead to an over-rapport that shapes the 

participant’s responses, in hope of receiving further positive reinforcement from the 

interviewer (Frey, 2018). This type of acquiescence bias is based on the premise 

that everybody wants their opinions to be in line and liked by others.  

 

Telephone interviews were chosen as an appropriate method to help overcome 

some of the issues identified with data bias. Firstly, they were conducted at time and 

location convenient to the respondent and in a location secure enough for the free 

discussion of potentially sensitive information. Secondly, they eliminated some of 

the potential biases resulting from the behaviour/visual ques. Furthermore, studies 

have shown that telephone interviews are at least as effective in collecting in-depth 

and accurate data when compared to their face-to-face counterparts (Carr and 

Worth, 2001; Block and Erskine 2012). In addition to this and, reflecting some of the 

more recognised benefits of telephone interviews, the method allowed an efficient 

process of engaging with anglers from across England and Wales in a timely and 

cost-efficient manner (Block and Erskine 2012).  
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Figure 16: Interview question structure  

3.4.1.2 Recruitment  
 

Anglers completing the online survey were asked if they would be willing to take part 

in further research on their recreational angling experiences. Those agreeing to take 

part were emailed with details of the interview and how to sign up. Those that signed 

up were booked in for an interview and were sent full details of the research by email 

prior to the interview, including an informed consent form that required completion 

prior to the interview taking place, information on how their data would be 

treated/stored, and details of participant protection (anonymity) in research outputs. 

The documents sent to interviewees can be found in Appendix Five and Six. At the 

outset it was anticipated that at least 20 anglers would be required for this stage of 

the research in order to ensure views were collected from each group of the angler 

typology. All those that took part were offered a £10 voucher for an angling store of 

their choice as a token of appreciation.      

 

3.4.1.3 Data collection and ethics 
 

The interviews took place in December 2022. The researcher received a completed 

consent form (described in previous section) prior to the interview taking place. All 

interviewees agreed to the interviews being recorded to aid subsequent analysis. 

Each interview was transcribed (verbatim) and additional notes taken by the 

researcher at the time of interview. The recording and interview transcripts were 

stored in a password protected folder, on a password protected laptop, in 

compliance with the University of Gloucestershire’s GDPR policy. The interviews 



Phase of analysis Method to ensure robust findings
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anglers in England and Wales, and exploration of associated research questions 

presented in Chapter One. The approach was based on a survey questionnaire, 

subject to factor and cluster analysis, and subsequent interviews with anglers, 

subject to thematic content analysis. More detailed description of the quantitative 

analysis method is given alongside the results in Chapter Three; this approach is 

more suited to the presentation of factor/cluster analysis because of sequential and 

interpretive nature of each stage involved in generating results. The combination of 

approaches (survey and interviews) reflects a methodology that is pragmatist by 

nature, encompassing both positivist and interpretivist epistemologies.  

It is important to highlight that approach outlined in this Chapter has been affected 

by the positionality of the researcher. Positionality is defined as the views, 

perspectives and epistemologies / ontologies held by the researcher in a given study 

and the process in which these views affect the way the research is conducted (Gary 

and Holmes 2020). A framework developed by Savin-Baden and Major (2013) 

proposed three ways in which positionality is embedded in research studies. This 

framework is used here to understand the positive and negative effects of the 

researcher who conducted this study being an angler themselves. Strategies 

employed to embrace positionality and mitigate against negative effects are 

explained, mainly in the context of data collection.  

The first domains is the subject, where the researcher is aware that personal angling 

related views may align or misalign with views of participants. In these contexts, 

unconscious body language and facial expression between researcher and 

participant may negatively affect the information collected during data collection. For 

example, more information may be collected during an interview where the 

participant expresses views that align with the researcher’s own views, therefore 

encouraging the researcher to ask more questions on that topic compared to areas 

of conversation where there is misalignment of personal views. This was mitigated 

firstly by the fact that the interviews were conducted over the telephone, therefore 

eliminating the effect of visual gestures. Audio gestures theoretically remained likely 

in such circumstances. However, the researcher had spent 12 years as a socio-

economic consultant prior to carrying out the research presented here and was 

therefore experienced in ensuring that only the pre-selected questions in the 
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interview schedule were asked with no additional verbal gestures that may have 

encouraged or discouraged answers that aligned with the researcher’s own beliefs.  

The second area of the framework concerns participants, where preconceived views 

are held by the researcher about participants and vice versa. For example, the 

researcher can wrongly assume a level of knowledge among participants regarding 

a topic intended for discussion during interview or survey; participants may view 

researchers as highly educated people with no real-world experience in topics 

discussed. These underlying views effect what is being said at point of data 

collection and may influence the accuracy of the opinions being presented by the 

participant in response to a question. In this study, the researcher was able to 

overcome these problems by using firsthand experience of engaging with other 

anglers as an angler themselves to shape the wording used in the survey, the 

interview schedule and verbal phrasing used in conversation with anglers over the 

telephone. This helped to break potential barriers between with participants in the 

interviews, leading to more accurate data, and helped reduce bias in the survey data 

resulting from participants potentially misunderstanding questions presented.  

The third domain is research context, where the researcher is aware and responds 

to the effects of positionality. Mitigation in this respect is to predict and reduce 

negative outcomes of positionality as per strategies delivered in respect to the first 

two domains discussed thus far; conversely, to embrace benefits afforded by 

positionality. The positionality of the researcher conducting this study being an 

angler themselves has had significant positive outcomes in terms of research design 

and data collection.  
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FV20_No-fish “A fishing session can be 
successful even if no fish are 
caught” Catch 

‘something’ 

Attitudes to 
catch 

FV21_Any-fish “If I thought I wouldn’t catch any 
fish, I wouldn’t go fishing” 

FV22_Some-fish “When I go fishing, I’m not satisfied 
unless I catch at least something” 

FV23_More-fish “The more fish I catch, the happier I 
am” 

Catch 
‘Numbers’ 

FV24_Many-fish “A successful fishing session is one 
in which many fish are caught” 

FV25_Others “I’m happiest with a fishing session 
if I catch more than other anglers 
around me” 

FV26_Rather “I would rather catch 1 or 2 big fish 
than 10 smaller fish” 

Catch ‘Trophy’ 
FV27_Challenge “I’m happiest with a fishing session 

if I hook a fish that is challenging to 
catch” 

FV28_Chance “I like to fish where I know I have a 
chance to catch a trophy fish” 

FV29_Eat “I usually eat the fish I catch” 

Catch: ‘Retain’ 
FV30_Keep “I want to keep the fish I catch” 
FV31_Release “I’m just as happy if I release the 

fish I catch instead of keeping 
them” 

FV32_Rights “Fish have as much right to exist as 
humans” Biocentric 

 
Environment 
views as an 

antecedent of 
behaviour 
/cognitive 
hierarchy 

FV33_Needs “Humans have a right to change 
the natural world to suit their 
needs” 

Anthropocentric 

FV34_Value “Fish are valuable in their own right, 
regardless of people” Biocentric 

FV35_Rule “Humans were meant to rule over 
the rest of nature” Anthropocentric 

FV36_Nature “Humans are not more important 
than other parts of nature” Biocentric 

FV37_Managed “Fish should primarily be managed 
for human benefit” Anthropocentric 

FV38_Interfere “When humans interfere with 
nature it often produces disastrous 
consequences” 

Awareness of 
consequence 

FV39_Abusing “Humans are severely abusing the 
environment” 

Awareness of 
consequence 

FV40_Catastrophe “If things continue on their present 
course, we will soon experience an 
ecological catastrophe” 

Awareness of 
consequence 

FV41_Protect “We anglers do not do enough to 
protect aquatic ecosystems” 

Awareness of 
Responsibility 

FV42_Qualified “We anglers are well qualified to 
manage and protect aquatic 
ecosystems” 

Awareness of 
Responsibility 

FV43_Ecosystems “We anglers should be willing to 
change our present angling 
behaviour to protect aquatic 
ecosystems” 

Awareness of 
Responsibility 
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All statement-based variables were measured using a five-point Likert scale: (1) 

very strongly disagree; (2) disagree; (3) neither disagree or agree (neutral); agree 

(4); or strongly agree (5). Continuous data were collected for variables FV1_Days, 

FV2_spend and FV3_Dist. In order to replicate categorical (ordinal) data type as 

per, continuous data were subsequently stratified into ordinal segmentations. 

Quartiles were initially used to segment the continuous data, however in some cases 

the data required adjustment to ensure adequate numbers in each category. For this 

reason, quartile segmentation was only used for FV2_Spend. Variable FV1_Days 

was segmented as follows: less than 10; 11-20; 21-30; and, 31 and greater. Variable 

FV3_Dist (miles) was segmented as follows:  less than 10; 11-40; 41-80; and, 81 

and greater.11  

 

Although the total number of variables in Table 10 is rather large (n=43), there 

should be at least five times the number of cases (respondents) compared to 

observable variables. This reduces the chance of overfitting the data (i.e. revealing 

latent constructs that are sample-specific) and suggests suitability for factor 

analysis. The sample met this criteria: 472/43=10.97, meaning there is sufficient 

number of required cases (respondents).  

 

2) Multivariate outliers  

 

As with most data preparation, it is important to identify combinations of responses 

across variables at a case level that represent truly aberrant patterns compared to 

generalisations in the wider sample (i.e. multivariate outliers). Including outliers in 

the sample risks skewing findings. However, omitting outliers reduces the 

generalizability of findings: judgements based on individual case characteristics are 

required when outliers are identified (Tabachnick and Fidell 2014). Hair et al. (2014) 

suggested that the Mahalanobis D2 measure is the most suitable statistical approach 

to identify for multivariate outliers in preparation for factor analysis. The method 

calculates each case’s responses against the mean centre of all cases (general 

distribution). The larger the D2 , the further away that case is from the mean of all 

 
11 Subsequent factor analysis showed no impact in changing the structure of post-stratified continuous 
data.  
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cases. D2 values are divided by the number of variables selected factor analysis (in 

this study, n=43) to represent an approximate t-value. Hair et al. (2014) suggests 

that for larger samples, t-values larger than 3 or 4 (with a level of significance at 

0.001) are considered multivariate outliers. In this sample, the largest t-value was 

calculated at 2.8, indicating that there were no multivariate outliers that required 

consideration for exclusion from the sample. The sample therefore remained at 

n=472, which is far greater that the minimum number needed for conducting factor 

analysis (n=100) (Hair et al. 2014).   

 

3) Calculating input data (factorability)    

 

The variables were initially selected (n=43) and the sample size (cases or number 

of observations) was confirmed (n=472). This met the initial (preferable) criteria for 

conducting factor analysis (Hair et al. 2014). Factor analysis is inherently a test of 

co-variance, therefore there must be a good degree of multicollinearity among 

variables with the sample to begin with, i.e. evidence of correlation between several 

independent variables (Hair et al. 2014). While it is understood from previous 

literature that there is a degree of underlying structure (relationships) within the 

variables selected, testing for multicollinearity ensures that the critical amount of 

intercorrelations exists to perform a reliable factor analysis (Hair et al. 2014). Four 

techniques were used to assess the degree of multicollinearity and intercorrelations 

in the sample:  

 

Visual inspection of the correlation matrix: factorability of the data is appropriate if 

visual inspection of the correlation matrix reveals an adequate number of 

correlations; these can be both positive and negative: ± 0.30 (Urquhart 2009; Hair 

et al. 2014). Excessive multicollinearity may also occur where two or more variables 

correlate exactly; again, these can be negative and positive: ±0.90 (Urquhart 2009; 

Hair et al. 2014). The correlation ranges required are therefore: -0.9 to -0.3 and 0.3 

to 0.9. Inspection of the correlation matrix revealed no variables with correlation 

values above ±0.90. However, two variables showed no correlation with any other 

variable, and were therefore removed from the dataset: FV3_Distnace and 

FV42_Qualified. The dataset set now included 41 variables.   
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sphericity measured at 7090.587 (sig. <0.001); the lowest individual MSA was 6.60; 

there were no partial correlations; all variables in the correlation matrix had at least 

one correlation at ±0.30; and all variable communalities were also above 0.50. 

  

Principal component analysis was used to extract the factors. Although there are 

varying extraction methods, Hair et al. (2014) suggested that the principal 

component technique is the most appropriate when the primary aim is to reduce the 

number of variables into the smallest number of factors (based on 30+ variables). 

Choosing how many factors to extract is a key question in factor analysis and 

involves understanding the statistical definition of a ‘factor’. Factors are hierarchical 

representations of the best linear combination of variables that account for more 

variation among the dataset than any other linear combination (based on a line of 

regression). The first factor is the best linear fit, the second factor is the second-best 

linear combination, after the first combination is extracted. The factoring process will 

continue to explain the remaining variance in order until the amount of variance get 

smaller and smaller. In this process, the first few factors will account for maximum 

variance. The point of ‘factoring’ is to draw a stop line where the maximum amount 

of variance across the dataset is explained with fewest factors.  

 

The decision on how many factors are relevant for extraction is based on bespoke 

tests (discussed below) and prior knowledge of the theoretical underpinnings and 

expected number of plausible relationships. In relation to the latter, Table 10 

demonstrated that there are at least four theoretical bases where the variables used 

in the survey derive: specialisation; involvement; attitudes to catch; and 

environmental views. Each of the areas have a cumulative total of thirteen sub 

dimensions (e.g. biocentrism). Therefore, prior to discussing the statistical process 

for identifying how many factors to extract, it was safe to assume that there should 

be no more than 13 and above 4.  

 

Latent root: this method (relevant for studies with variables numbering between 30-

50, Hair et al. 2014) stipulates that identified factors should account for the variance 

of at least one variable for its inclusion in factors solution. Each variable is given a 

value which reflects the variables association with identified factors (an eigenvalue 

or latent root). An eigenvalue of 1 is deemed an appropriate point for retaining a 
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variable in the factor solution; factors having latent roots below 1, are removed. The 

extraction identified 11 factors with eigenvalues at 1 or above, accounting for 67.9% 

of variance in the sample. This level of total variance is acceptable: at least 60% in 

the social sciences (Hair et al. 2014).    

     

Scree plot: this test plots latent roots against number of factors, on a shaped curve. 

Where the curve flatten indicates the maximum number of factors suitable for 

extraction from the data. The visual analysis of the scree plot was consistent with 

the latent root values, indicating the suitability of extracting 11 factors.   

 

Extracting factors is dependent on the degree each factor can explain variance. The 

extent to which each variable loads onto a factor (the coefficient value) is dependent 

on the number of variables in the factor analysis (n=37). Hair et al. (2014) suggests 

that for samples larger than 350 (in this case the sample is n=472), factor loadings 

of 0.30 are adequate, although 0.55 is desirable. A more specific calculation of the 

coefficient threshold is suggested by McKeown and Thomas (1988): this calculates 

the loading cut off (significance level) at 2.5 times the standard error (1/√N (where 

N = number of variables), which was ±0.41 for this study. Based on this, the factors 

were extracted using an orthogonal rotation method (VARIMAX in SPSS12). 

Unrotated factor loadings firstly establishes best fit linear relationship (maximum 

variance) as the first factor, meaning that the first factor often is too broad and 

conceptually difficult to define (because of the large number loading variables). The 

remaining factors present the residual variance from the first factor. Orthogonal 

rotation (preferred to oblique methods) is most suitable where the primary goal is 

data/variable reduction because it redistributes the variance from previous factors 

onto subsequent factors, therefore producing a more meaningful and easier-to-

define set of latent constructs (Hair et al. 2014).    

 

 
12 VARIMAX is considered the most successful method of orthogonal rotation (compared to QUARTIMAX 
and EQUIMAX) because it focuses on ranging the values on the column section of the output (i.e. the 
component or factor). Therefore, each factor has a range of associations with 1 meaning an association 
between variable and factor. Because of this, the chance of a factor having more than one loading variable 
is reduced. Other methods use the same logic but on the rows of the output (the variable), but this means 
there is a chance that the variable loads onto multiple factors or components, which as discussed above, is 
problematic in terms of or structure and factor definition. VARIMAX therefore produces a more simplified 
factor structure.  
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Hair et al. (2014) suggests that at this stage, an initial review of rotated factor 

loadings should take place to identify cross-loading variables (i.e. those that 

statistically load onto two or more factors) and/or variables that do not load onto any 

factor according to the coefficient threshold. Because each variable must be 

incorporated into the definition of the factor, cross loading blurs the conceptual 

structure of the factor solution (i.e. reduced set of variables that account for 

maximum variance). It is therefore appropriate to decide whether to remove the 

variable from the dataset. In this study, at this point, one variable (FV14_Identity) 

cross-loaded onto two factors, in an otherwise conceptually and structurally strong 

factor solution. Hair et al. (2014) suggests removing the cross loaded variable and 

re-running the factor extraction in this scenario to assess the impact of removal. 

After the removal of FV_14, leaving 36 variables, one variable (FV15_Look) then 

failed to meet the loading threshold on any of the factors and was subsequently 

removed (coefficient threshold of ±0.42 at both stages), leaving 35 variables. This 

revealed a further cross loading (variable FV13_Myself), which was removed, and 

analysis re-run based on 34 variables (threshold now at ±0.43).  At this stage, there 

were no cross loadings, all variables then loaded onto 10 factors explaining 67.5% 

of total variance. All variable communalities were above 0.50.   

  

At this point, a judgement was made regarding the factor extraction based on 34 

variables because one factor (10) only had two loading variables (see below). It has 

been recommended that factors have at least three loading variables (Hair et al. 

2014). However, this recommendation is directed at scenarios where the 

identification of a factor structure within the data is primary end goal. In this study, 

the factor analysis is a precursor to the ultimate goal of clustering cases (i.e. 

respondents) in the sample based on the factor scores (essentially using theses 

scores as new variables). Because the clustering process is focused on cases, not 

variables, and as long as there is more than one loading variable, a component with 

two loading variables can be used to form a factor as long as it is conceptually 

appropriate. Relatedly, there is a another more important reason to retain a factor 

solution involving components with only two loading variables. Because the 

research aimed at assessing the best way to measure heterogeneity among 

anglers, the survey covered a wide range of metrics, ranging from attitudes (e.g. 

towards the environmental protection) through to measured behaviours such as 





Variable label Description (survey question / statement) Factor 
loading
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Factor 3: Identity 

FV16_Seeing “You can tell a lot about a person by seeing them take part 
in recreational sea angling” 0.793 

FV17_Says “Participating in recreational sea angling says a lot about 
who I am” 0.784 

FV18_Want “When I participate in recreational sea angling people see 
me the way I want them to see me” 0.750 

 
Factor 4: Biocentrism 
FV32_Rights “Fish have as much right to exist as humans” 0.726 
FV34_Value “Fish are valuable in their own right, regardless of people” 0.702 
FV35_Humans “Humans were meant to rule over the rest of nature” -0.716 
FV37_Managed “Fish should primarily be managed for human benefit” -0.666 
  
Factor 5: Awareness of environmental impact 

FV38_Interfere “When humans interfere with nature it often produces 
disastrous consequences” 0.767 

FV39_Abusing “Humans are severely abusing the environment” 0.845 

FV40_Catastrophe “If things continue on their present course, we will soon 
experience an ecological catastrophe” 0.818 

  
Factor 6: A 'catch' orientation 

FV20_No-fish “A fishing session can be successful even if no fish are 
caught” -0.803 

FV21_Any-fish “If I thought I wouldn’t catch any fish, I wouldn’t go fishing” 0.736 

FV22_Some-fish “When I go fishing, I’m not satisfied unless I catch at least 
something” 0.749 

  
Factor 7: Friendship 

FV7_Friends “Most of my friends are in some way connected with 
recreational sea angling” 0.720 

FV8_Discuss “I enjoy discussing recreational sea angling with my friends” 0.784 

FV9_Opportunity “Participating in recreational sea angling provides me with 
an opportunity to be with my friends” 0.824 

 
Factor 8: Catch Numbers 
FV23_More-fish “The more fish I catch, the happier I am” 0.785 

FV24_Many-fish “A successful fishing session is one in which many fish are 
caught” 0.779 

FV25_Others “I’m happiest with a fishing session if I catch more than 
other anglers around me” 0.673 

  
Factor 9: Catch characteristics 
FV26_Rather “I would rather catch 1 or 2 big fish than 10 smaller fish” 0.800 

FV27_Challenge “I’m happiest with a fishing session if I hook a fish that is 
challenging to catch” 0.755 

FV28_Chance “I like to fish where I know I have a chance to catch a trophy 
fish” 0.685 

 
Factor 10: Environmental protection  
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FV41_Protect “We anglers do not do enough to protect aquatic 
ecosystems” 0.786 

FV43_Ecosystems We anglers should be willing to change our present angling 
behaviour to protect aquatic ecosystems” 0.662 

 

 

The interpretation of each factor is described below. 

 

Factor One: Central importance to life: This factor accounted for 19.0% of the 

variance. The factor is strongly characterised by the ‘central’ role that recreational 

sea angling plays in anglers’ lives. This is further reflected in the high levels of 

importance, satisfaction and enjoyment associated with RSA, and an increased 

level of behavioural commitment measured through the number of days fished over 

12 months.  

 

Factor 2: Keep and consume: This factor accounted for 10.8% of the variance. The 

factor is characterised by anglers that are highly likely to keep and eat the fish they 

catch. Supporting this inclination, the negative loading for FV31_Thinking indicates 

that such anglers disagree with idea that happiness results from releasing fish.  

 

Factor 3: Biocentrism: Factor 3 accounted for 8.7% of the variance, with anglers 

placing high value and importance on non-human life within the natural environment. 

Supporting this sentiment, the negative loadings for FV35_Human and 

FV37_Managed, suggested that such anglers disagree with statements supporting 

human supremacy over other parts of nature.  

 

Factor 4: Identity: This factor accounted for 5.7% the variance. The factor is 

characterised by those who associate their RSA involvement with expression their 

self-identity. Expression of identity suggests that anglers used the activity as a 

vehicle to convey their image of ‘self’ to other around them. The activity therefore 

reflects something the angler deems of great importance as it reflects a state of 

being, or self, with which they want to associate closely.  
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Factor 5: Awareness of environmental impact: This factor accounted for 4.9% the 

variance. High loading statements on this factor were associated with anglers who 

clearly recognised the impacts humans are having on the natural environment.  

 

Factor 6: A ‘catch’ orientation: This factor, accounting for 4.5% of the variance, 

placed emphasis on the role of catching fish when angling. As showed in Chapter 

Two, there are many reasons why anglers fish and many aspects of the experience 

that anglers prioritise, including those related to ‘catching’ and those related to ‘non-

catch’ benefits such as relaxation. This factor specifically highlights anglers that 

prioritise the experience of simply ‘catching’ a fish (regardless of quantity or quality). 

Supporting this, the negative loading on FV20_No-fish indicates that such anglers 

disagree with the premise that success can be obtained without catching fish.  

 

Factor 7: Friendship: This factor accounted for 4% of the variance. The factor is 

associated with those who form and maintain friendships (or social bonds) as a 

result from participating in recreational sea angling.  

 

Factor 8: Catch numbers: This factor accounted for 3.6% of the variance in the 

sample. High loading scores on this factor were associated with anglers who place 

importance on catching greater quantities of fish (often compared to peers).   

 

Factor 9: Catch characteristics: This factor accounted for 3.2% of the variance. 

Anglers scoring highly on this factor place value on the quality or characteristics of 

the fish they catch, whether this is regarded as large fish, fish than provide a sporting 

challenge to catch, or specimen sizes depending on the species caught.  

 

Factor 10: Environmental protection: This factor accounted for 3.1% of the variance. 

High loadings on this factor were associated with the view that anglers should do 

more to protect the natural environment.  

 

To develop the typology of anglers using the condensed variables set, the factor 

scores were subject to cluster analysis, discussed in the next section.   
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problems in easily defining the distinguishing features of each cluster. For these 

reasons, the clustering process involves considering different cluster scenarios and 

alternate methods of working out how many clusters represent the most suitable for 

typology purposes.  

 

The first things to consider, however, is how to measure ‘similarity’. There are a 

number of ways to measure the similarity between objects. Less frequently used is 

the correlational measure, which focuses on the pattern of correlation values 

between cases. However, this does not account for the magnitude of correlation, 

which is the primary purpose of this cluster analysis. Distance measures, however, 

take into account similarity magnitude and measures the proximity of observations 

in the cluster variate (Hair et al, 2014). Several distance measures of proximity are 

used in cluster analysis. The ‘Elucidean distance’ measures the distance between 

coordinates (reflecting cases and multiple variables) in a geometric space reflecting 

the landscape of factors dimensions; it measures the hypotenuse of a right triangle 

(Hair et al. 2014). The squared Elucidean distance (sum of squared differences 

excluding the squared root - SED) is used in this study because it speeds up 

computation and is the recommended measure in multiple algorithms used to 

defined cluster similarities in SPSS, including Ward’s method (see below). The SED 

is applied to factor scores (standardised) for each case (respondent).  

 

The final stage in the clustering approach involved processes and decisions 

regarding the selection, numbering, and definition of clusters (partitioning). This is 

achieved through both hierarchical and non-hierarchical techniques (Hair et al. 

2014). Hierarchal clustering (algorithmic) initially places each case into an individual 

cluster and then sequentially merges (through the process of nesting) all cases into 

one large cluster. Partitioning is then applied to select the most appropriate number 

of clusters that provide the best description of heterogeneity among the wider 

sample, with the most homogeneity among individual clusters (Heir et al. 2014). 

Hierarchical clustering is a reductive process; therefore, it can be seen as an 

exploratory technique to establish how many clusters provide the solution for 

explaining heterogeneity and homogeneity with a sample of cases (respondents). 

The number of clusters chosen, however, is dependent on several factors, including 

user interpretation of the results. The number of hierarchical clusters is then tested 
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Moving from six clusters to four clusters involved combing cluster 1, 2 and 5. In the 

six-cluster solution, segments 1 and 5 show similar values for 8 of the 10 factors 

(F1, 2, 3, 4, 5, 6, 9 and 10); cluster two in this solution also shows similar value 

patterns compared to segments 1 and 5 (or both) for F1, F3, F4, F5, F6, F9 and 

F10. This suggests that a low level of variation is lost when moving from a six to 

four-cluster solution. The six-cluster solution was therefore discarded at this point 

because the variation exits in the four-cluster model. The six-cluster solution also 

had the lowest percentage difference in the average link clustering coefficients.  

 

The four-cluster solution shows variation across segments for most factors 

(excluding F5, where the most similarity occurs). Moving from four to three clusters 

involved merging segments 4 and 2 into cluster 2 (of the three-cluster solution). 

However, clusters 2 and 4 show differences in values for variables F2, F3, F4, F7 

and F10. Therefore, variation may be lost in this process. It is also of note that 

variation in solution four is only at its strongest for a few factors (e.g. F3). It is worth 

discussion the value of the two-cluster solution before concluding on the value of 

three clusters. 

 

The two-cluster solution showed marked differences in the mean trends for each 

segment across the factor variables. However, the solution consisted of one large 

cluster of more than three-quarter of the sample. This solution therefore may not be 

the best way to capture the differences on a lesser scale in angler responses across 

variables, or the best solution to achieve the research goal of developing a typology 

reflecting multiple conceptual areas as demonstrated in the factor constructs. The 

two-cluster solution was disregarded at this point.  

 

Moving from a two-cluster to three-cluster solution involved the separation of the 

former cluster one into two segments (clusters 1 and 2 respectively), therefore 

removing the large segmentation apparent in the two-cluster solution. These two 

newly formed clusters show marked differences across variables (suggesting that 

the split increases variation). It must be noted that while the three cluster solution 

shows variation across segments/variables and is supported by a strong percentage 

change in the clustering coefficient (discussed above), the overall range from the 
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Drawing on the two methods of analysis, descriptions of each cluster are provided 

below. The data used to inform chi square tests on the independent variables are 

shown in Appendix Seven. Appendix Eight provides a sensibility check of 

assumptions made in the descriptions by cross tabbing the cluster responses to the 

highest loading variables for each factor.  

 

Cluster One: the consumer  

 

Representing the second largest group in the sample (n=112), the consumer angler 

takes part in recreational sea angling to catch, retain and eat the fish they catch. 

Seventeen percent of the cluster are motivated purely by the experiences related to 

catching fish, the highest proportion of any cluster, and they are the most likely to 

keep all fish caught (over the last 12 months). While such anglers are driven by 

catching at least something when they fish, they also associate angling with an 

opportunity to be with friends. However, they are one of the least likely clusters to 

view angling as a centrally important part of their life. This cluster are also unlikely 

to associate anglers with a responsibility to protect the environment in the future. 

See Figure 25.  

 

 

Figure 25: Mean factor scores for the consumer  
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Cluster Two: the trophy angler     

 

Representing the smallest cluster in the sample (n=82), the trophy angler places 

high importance on the characteristics of the fish being caught, preferring to catch 

larger and challenging fish, or fish that represent a ‘trophy’ catch (this may not mean 

large or challenging, but fish of a high standard in relation to desired aspects of the 

respective species). Of all clusters, they are the least likely to fish from a boat and 

are motivated by both catch and non-catch experiences related to angling. Another 

key characteristic of the trophy angler is that they express biocentric viewpoints, 

valuing the parity of rights between humans and animals/fish. This aligns with the 

importance they place on the characteristics of trophy fish, suggesting that these 

anglers respect qualities (such as growth, speed or guile) that are part of the 

physical make-up of species caught. Again, in line with this, the trophy angler is least 

likely to retain fish they catch, and the second most likely to have returned all fish 

caught (over the last 12 months). While the trophy angler places recreational fishing 

as central to life, there is a dissociation between angling and friendship or 

socialisation (this supports the presumption that these anglers are likely to fish for 

specific species at specific/optimal times, and perhaps for these reasons may fish 

alone).   

 

 

Figure 26: Mean factor scores for the trophy angler  
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Cluster Three: the leisure-identity angler  

 

Leisure-identity anglers represent the second smallest group in the sample (n=99). 

These anglers place lower importance on catching fish and the characteristics or 

numbers of fish caught. Of all clusters, they are the least motivated by experiences 

related to catching fish, and the second most likely group motivated by non-catch 

experiences. This suggest that fishing is perhaps more for outdoor leisure. More 

importantly, this cluster consists of anglers who link recreational sea angling to their 

personal identity, suggesting that the nature and characteristics of fishing reflects 

how they see themselves and how they want to be viewed by others. In this respect, 

recreational sea angling plays a central role in their life and they see anglers as key 

in the future protection of the environment.      

 

 

Figure 27: Mean factor scores for leisure-identity anglers  

 

Cluster Four: the social angler 

 

The social angler is the largest cluster in the sample (n=160) and the most likely to 

fish from shore. For these anglers, the most defining feature is that recreational sea 

angling provides an opportunity to be with friends, with most of their friendship 

circles connected to fishing in some way. Social anglers place lower importance on 
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Figure 29a: Domicile of angler segmentations. Note: identity = leisure-identity. This 
abbreviation is used in relevant figures and tables hereafter.  

Figure 29b shows the domicile of angler segments simply by their frequency 

(proportions) across regions. Caution is advised when interpreting this data as it is 

likely to reflect trends in the overall survey response rate (i.e. higher proportions of 

respondents in the South East and South West of England). Figure 29a and 30 

provides more accurate descriptions of the segmentation profile at a regional level. 
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Figure 29b: Segmentations by region.  

Figure 30 shows the angler population (proportions) in each region according to 

their segmentations. Social anglers account for the highest proportion of anglers in 

seven of the ten regions included in the study. Regions with the highest proportion 

of social anglers include the South West (41% of anglers in the region); west 

midlands (39%) and North West (36%).  The highest proportion of consumer anglers 

can be seen in Yorkshire and Humber (33%), where they account for the largest 

segmentation in that region. Consumers usually feature as the second most 

common segmentation at a regional level. The highest proportion of trophy anglers 

can be seen in the East Midlands (29% of anglers in the region), the East (27%) and 

Wales (24%); however, they do not feature as the largest proportional segment in 

any of these regions. Leisure-identity anglers feature as the largest proportional 

segmentation in only one region (London, 42% of angler in that region).   
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Figure 30: Regional segmentation   

Figure 31 shows the personal annual income of anglers in each of the four 

segmentation and the wider sample. The most common personal annual income 

category across all segmentations was £20-£40,000. Leisure-identity anglers, 

however, were more likely to earn between £0-£20,000 per annum compared to the 

other segments, with the proportion of anglers in this group equalling their 

counterparts in the £20-£40,000 category (34% and 34% respectively). Anglers 

across all segmentations were less likely to yield a personal annual income above 

£40,000 compared to below £40,000 per year. Very few anglers belonged to the 

highest tier of annual income (>£100,000).   
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or always. Of all segments, trophy anglers released fish most frequently (93%); 

consumers were least likely to release fish (62% of the segment). These trends are 

not surprising considering the primary motivation and respective intention of both 

these angler types. Both identity and social anglers have fairly similar release rates 

(80% and 81% releasing fish more often than not or always).  

 

Whiting was released most frequently across all segments (91%), closely followed 

by sea bass (89%). The least frequently returned species was mackerel (47%). The 

patterns in species order regarding release frequency are evident across three of 

the four segments; for social anglers, sea bass was released more frequently 

compared to whiting (95% and 89% respectively). Cod represented the species 

least caught in number, followed by pollack (1,314 and 1,497). Both species have 

similar rates of return (67% and 73% respectively).  

 

As discussed, trophy anglers released fish most frequently. All anglers in this 

segment released pollack and whiting more often than not or always, and nearly all 

(97%) did the same for sea bass. Only 57% of trophy anglers released mackerel 

more often than not or always. These are the highest release rates for these species 

across the segments. Social anglers also had a high level of release for sea bass 

(95%), however had considerably lower release rates for pollack and whiting (87% 

and 67%). Social anglers had the highest return rate across all segmentations for 

cod (89%). Leisure-Identity anglers had the third highest return rate for sea bass 

(92%), and second highest for whiting (92%). Most return rates for the identity group 

fail to be either markedly high or low across species and in comparison with other 

segments. The consumer segment had the lowest return rate across all species in 

comparison to other segments, the lowest being for mackerel (38%), and the highest 

for whiting at 86%.    
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Anglers stating that they had returned fish back to the water over the last 12 months 

were prompted to give reasons why they released fish, shown in Figure 32. The 

most common reason for releasing fish across all segments was to conserve future 

fish stocks (64% of respondents), closely followed by their size, meaning fish were 

too small (60%). The latter was the most common factor influencing the decision to 

release fish among consumer anglers (74%). The second most common reason was 

to conserve future fish stocks (49%); however, this proportion of consumers was 

considerably lower compared to other segmentations (73%, 64% and 70% 

respectively). The third most common reason for consumers was the desire to 

continue fishing even though they had caught what was needed for their personal 

use (47%); for this factor, consumer anglers scored highest across all segments 

(47% compared to 33%, 37% and 34% respectively). Consumers also scored 

highest regarding conforming to regulations (45%). Consumers were the least likely 

segment to be release fish because they thought it was the ethical or moral thing to 

do (31% compared to 65%, 45% and 54%).  

 

Trophy anglers mainly released fish in order to conserve future fish stocks (73%), 

and because they thought it as the ethical or moral thing to do (65%). For both of 

these categories, trophy anglers scored highest across all segments. While the latter 

may actually reflect the size of the fish, or may even reflect a conservation agenda, 

the key point with this reasoning is that it reflects the anglers innate personal morality 

rather than being influenced by an external pressure such as regulation (e.g. size, 

which also accounted for 60% of trophy angler responses). Regulations were one 

of the least motivating factors influencing decisions to release fish among trophy 

anglers (35%), alongside having caught enough but wanting to continue fishing 

(33%).  

 

Leisure-identity anglers did not feature as the highest scoring group for any of the 

reasons for release presented in the Figure 32. The most common reasons among 

leisure-identity anglers was because they felt the fish were too small (66%) and to 

conserve future fish stocks (64%). Lower proportions in this group were influenced 

by regulation and personal morality (34% and 45% respectively). Social anglers also 

failed to score highest for any of the reasons for release in comparison to the other 

segments. The most common reason for release among social anglers was to 
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*Homogeneity of variance violated (proved statistically significant for this variable), which was subject to correction using 
Welch ANOVA. All other variables tested not statistically significant regarding homogeneity, which is expected for using 
standard ANOVA f values.  

 

Figure 33 does not indicate where the differences or between what groups the 

difference in normative views lies. As shown in Table 27 (in combination with Figure 

33), Sheffe post hoc testing (used because the samples are not similar in size) 

reveals that there is a significant difference in variance of means between trophy 

anglers and consumers regarding the statement ‘people like me should do whatever 

they can to conserve fishery resources’. In Figure 33 trophy anglers are slightly more 

in agreement with this statement, and the post hoc testing suggests the difference 

between the groups is significant. In relation to the statement focused on a moral 

obligation to conserve fishery resources, Table 27 shows a significant difference 

between trophy and social anglers. Again, in reference to Figure 33, this difference 

is manifested in a stronger pro-environment normative attitude amongst trophy 

anglers compared to social anglers. Feelings of guilt over responsibility for 

environmental protection is where most differences are apparent: a statistical 

difference occurs between consumers and trophy anglers (with the latter feeling 

more guilt) and consumers and social anglers (again, with social anglers feeling 

more guilt). In summary, the post hoc testing reveals that when comparing pairs of 

segmentations, most difference in normative attitudes are apparent between trophy 

anglers and consumers, followed by consumers and social anglers. In regards to 

Tables 26 and 27, this means that consumer anglers, while generally holding 

positive stewardship norms, are comparatively less favourable to trophy and social 

anglers.  
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most common type of private stewardship behaviour for these segmentations. 

Consumers were the least likely to cradle fish in comparison to all other segments 

and the sample (65% compared to 72%, 70%, 83% and 74% respectively). Leisure-

identity anglers were the most likely segment to keep fish in the water while being 

unhooked either often or always compared to the other segments and the sample 

(49% compared to 43%).  Social anglers were the second most likely, and again 

above the sample average (45% compared to 43% respectively). Both consumer 

and trophy anglers fell below the sample score for this type of behaviour (35% and 

39% respectively). Social anglers were the most likely segment to use barbless 

hooks (44%), followed by leisure-identity anglers (40%); both of these segments 

scored higher than the sample (37%). Both consumers and trophy anglers were less 

likely than the wider sample to use barbless hooks either often of always (25% and 

33% respectively). All segments show the same pattern in the order of behaviours 

carried out either often or always: most common is returning fish as quickly as 

possible, followed by cradling fish, followed by keeping fish in water, with the least 

common is the use of barbless hooks. In addition, higher proportions of social and 

leisure-identity anglers demonstrate these behaviours compared to consumer and 

trophy anglers.     

 

 

 

Figure 34: Private stewardship behaviours across segments 

An analysis of variance in means highlighted how membership to angler segment 

(independent variable) impacted on the three of the four types of private stewardship 
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 Identity -0.271 0.200 0.607 
 Social  -0.437 0.182 0.124 
Identity Consumer 0.503 0.187 0.067 
 Trophy 0.271 0.200 0.607 
 Social -0.166 0.172 0.816 
Social  Consumer 0.669* 0.168 0.001 
 Trophy 0.437 0.182 0.124 
 Identity 0.166 0.172 0.816 

Sheffe testing used due to unequal sample sizes for each segmentation.  

 

4.6.5.2 Public stewardship 

 

Anglers were asked about behaviours they have carried out in the previous 12 

months in a public context (actions involving representatives or groups associated 

with local or national governance and the financial support of conservation 

activities). Because it was anticipated that public (and social) involvement among 

anglers would be less common among anglers, frequency of participation in this 

type of behaviour was not captured. Data for these two variables (political and social 

stewardship behaviour) was therefore captured in a nominal format with anglers 

simply marking their involvement over the 12 months prior to completing the survey 

questionnaire with either yes/no. As a result, frequencies across angler 

segmentations are not supported with analysis of variance. ANOVA is only possible 

when the dependant variable is either ordinal or ratio.  

 

Figure 35 shows that across all segments, a lower proportion of anglers engaged 

with public stewardship compared to social stewardship discussed above: only 30% 

of the sample had contacted a political representative about a fishery-related 

conservation issue over the 12 months prior to completing the questionnaire and 

only 46% had donated money to a conservation organisation. Of note, however, a 

considerably higher proportion of trophy anglers had contacted a political 

representative about fishery conservation (55%) compared to the other segments 

and sample (32%). Consumers were the least likely to carry out this type of 

behaviour (29% of the segmentation). Trophy anglers, however, were least likely to 

donate money to fishery conservation organisations (32%) compared to the other 

segments and wider sample (46%). Social anglers were the most likely to donate 

money in this respect (48%) closely followed by leisure-identity anglers (46%). 
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Figure 35: Public stewardship behaviour across segments 

4.6.5.3 Social stewardship   

 

Social stewardship behaviours varied in the types presented in Figure 36. Very few 

anglers (proportionally) across the segments participated as active members in 

fishery or aquatic conservation organisations. Trophy anglers were the most likely 

(31% of anglers in the segment), followed by consumers (26%). More anglers 

across the sample engaged in social stewardship in form of talking to other in the 

angling community about conservation (57%). This is perhaps due to the ease of 

carrying out such behaviour in comparison to donating money or contacting political 

representatives. Social anglers were most likely to engage in conservation 

conversations (66% of the segment), followed by leisure-identity anglers (58%). 

Trophy anglers were least likely to carry out this type of social stewardship (54% of 

the segment).  
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Again, anglers with this viewpoint were positioned across all four segments: four in 

the identity group, three respectively in the consumer and trophy groups, and just 

two in the social segment. Peer pressure was also raised by five anglers, again 

cutting across segments, except the consumer group. Fear of being caught breaking 

the rules or risk of persecution was only raised by two anglers; conversely, six 

anglers specifically reported that risk of prosecution if caught was particularly 

unimportant mainly because of the lack of visible enforcement of such rules (and 

chance of being caught). Again, there is no pattern in terms of a significant 

proportion of these anglers being positioned in one or more segmentation developed 

from the survey.    

 

In order to explore influences on compliance further, interviewees were asked about 

factors that may increase the likelihood of them adhering to a recreational sea 

angling licensing system if introduced in the UK. Contrary to previous observations, 

the majority of interviewees (n=14) indicated that uptake would be largely influenced 

by enforcement and fear of prosecution. Here, however, there was a clear pattern 

in angler segmentation: Fear and prosecution was raised by all anglers in the 

leisure-identity segmentation (n=7), and by only one angler in the trophy group. In 

addition, seven interviewees felt that uptake would be increased by demonstrating 

how the licensing system would benefit the angling community and protect the 

environment. Four anglers felt that the system would require a form of normative 

intervention to change the internal beliefs of the angler to ‘want’ to self-regulate, as 

one angler stated: “You got to change the angler, the coastline is too big and you 

can’t go to every charter boat and look in their bucket, it would be impossible” 

(Trophy angler). 

 

Less common factors mentioned by anglers included: incentivisation (n=3); and 

publicity (n=4), with three quarters of these angler belonging to the leisure-identity 

segment.       
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Although not reflective of the typology division, the interviews also yielded important 

observations that can add to current debates on policy and management in 

recreational sea angling. Evidence presented in this Chapter suggests that informed 

rule breaking may be more embedded in the UK angling community that previously 

thought. However, more positively, compliance to existing rules and regulations is 

based on a degree of self-regulation among anglers deriving from feelings of 

personal morality and enforced through normative perceptions of peer pressure.       
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Comparison of induvial angler segments from across studies shown in Table 32 is 

provided below: 

 

Consumer: Magee et al. (2018) conceptualised consumer anglers slightly differently 

to the current study, naming this group ‘hunter gatherers’, defined as having a high 

degree of consumptive orientation and scoring neutral on most other measures such 

as those associated with fish size, numbers caught and the importance of catching 

at least something when fishing (attitudes to catch from Anderson et al. 2007). While 

the current study agrees with the neutrality of measures (evident in factor scores) 

and of course the propensity of consumer anglers to retain fish they catch for eating, 

‘consumers’ in this study also viewed angling as a means to socialise with friends. 

This makes for a slight difference in the definition of consumer anglers in this current 

study compared to the hunter gatherers in Magee et al. (2018). It becomes slightly 

more difficult to make comparisons with the work of Beardmore et al. (2011) due to 

their research primarily focusing on heterogeneity being measured through 

motivation. Their consumer equivalent (‘meal sharing anglers’) was based on a 

detailed measure of motivation that was not replicated in the current study. Johnston 

et al. (2013) is comparable, with anglers showing a predisposition to retain fish 

caught (i.e. the only comparable measure). 

 

Trophy anglers: this segment was defined with a broader range of characteristics 

compared to consumer anglers, favouring to catch larger fish and challenging fish, 

expressing biocentric viewpoints, a dissociation between angling and friendship or 

socialisation, but holding a high level of stewardship norms. No other studies in 

Table 32 used such a range of diverse measures, so it is not possible to draw 

accurate comparisons. The segment is most comparable to trophy anglers in Magee 

et al. (2018): both place higher importance on catching challenging and larger fish. 

Size was also an important part of the conceptualisation of trophy anglers in 

Johnson et al. (2013). Beardmore et al. (2011), however, found that centrality and 

fish consumption played an important part in their definition of ‘trophy’ anglers, which 

is contrary to the defining characteristics in this study: trophy angers did not score 

highly for these variables and showed increased likelihood of releasing fish as 

opposed to retaining for the table.     
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Leisure-Identity anglers: this group placed lower importance on catching fish and 

were least motivated by experiences related to catching fish. They linked 

recreational sea angling to their personal identity and as someone being in touch 

with nature and the outdoors. They also scored high in terms of centrality. This group 

is most comparable to the outdoor enthusiast group in Magee et al. (2018), although 

their definition is primarily based on a more detailed capture of non-catch 

motivations (of which escapism and relaxation featured strongly). This study and 

Magee et al. (2018) showed low scores in relation to the importance of fish size, 

numbers and socialisation. Beardmore et al. (2011) conceptualised the equivalent 

group as ‘nature orientated anglers’, again placing higher importance on being 

outdoors. However, this group scored low in terms of centrality and high regarding 

importance placed on challenge and size of fish caught, meaning that differ 

compared to leisure-identity anglers identified in this study.   

 

Social anglers: for these anglers, recreational sea angling provided an opportunity 

to be with friends, with lower importance was placed on keeping and consuming 

their catch and centrality. Some importance was placed on catching higher numbers 

of fish and trophy fish. Similarly, Magee et al. (2018) defined social anglers by the 

motivation to be with friends, escapism propensity to release fish. Less importance 

was placed on catching fish, however, with higher percentages of the group claiming 

they are happy if they don’t catch fish (Magee et al. 2018). In Beardmore et al. (2011) 

the social group proved the most difficult to define, although they did share the 

common characteristic of low retention rates apparent in Magee et al. (2018) and 

this study.    

 

The similarity in the overarching structures of angler typologies discussed thus far 

must be contextualised by two important factors:  

 

Firstly, the typology developed in this study was supported by a unique verification 

exercise. Eighty-three per cent of anglers completing the survey and taking part in 

the follow-up interviews self-allocated to the same group in which they were placed 

as a result of the survey analysis. This verification method is novel and has not been 

conducted in any other research focusing on angler typologies (in either freshwater 

environments or outside the UK). While it is difficult to draw comparisons on the 
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theoretical implications of this method, it is important to highlight what the verification 

actually verifies. At face value, one may assume that it verifies the existence of four 

angler types among the recreational sea angling community across England and 

Wales. This is only partly correct. There is a likelihood that these angler types are 

reflective of segments across the wider community outside of the sample used in 

this study, but representative sampling would be required to answer this definitively. 

The verification method actually verifies the strength and ability of the survey 

analysis (specifically the combination of factor-cluster techniques and use of validity 

variables) to accurately combine questionnaire responses and amalgamate them 

into a digestible format on which segment definitions can be formed; a definition 

against which members of the segment agree. This reflects the important fact that 

the typology is inherently linked to the framework of variables and questions asked. 

Asking a different set of questions may result in a different typology. But in the case 

of this research, the most appropriate questions were asked relative to previous 

research on heterogeneity and sustainability in angling, with theoretical justification 

presented in the literature review. 

 

Secondly: while the typology developed in this study represents robust description 

of heterogeneity among recreational anglers in England and Wales and is 

comparable to other studies in the angling literature, an important consideration 

must be highlighted in reference to the male predominance in the survey sample. 

Research has demonstrated that there are certain gendered differences in the 

motivation of and ethics of anglers. For example, Schroeder et al. (2006) 

demonstrated that motivation to eat fish caught was higher among women than 

men, and that men were more likely to release fish caught than women. Men were 

more supportive of sustainability orientated regulations such as limitations on the 

numbers of fish caught or restrictions on the minimum sizes of endangered species. 

Such research implies that changes in the balance of gender (i.e. more women in 

the sample) could potentially change the outcome of the typology. In practice, these 

changes are not likely to affect the outcome of the factor analysis but could affect 

the proportion of the anglers in each segment: for example, based on Schroeder et 

al. (2006), more female anglers in the sample could increase the size of the 

consumer segment. Future research is needed based on a representative sample, 

or probabilistic sampling strategy where female anglers are represented 
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behaviour as a theoretical schematic. This novel approach was exploratory by 

nature and for this reason required the inclusion of measures and concepts that 

showed credible legitimacy in describing differences among anglers. The data 

collection tool (survey questionnaire) was extensive and relatively time consuming 

for participants; its construction required careful consideration as the variables 

(questions) intended for use in the typology existed alongside other questions 

capturing additional areas of angler behaviour to enable wider inferences on the 

impact of heterogeneity.  

 

 

Forty-three variables were initially selected from the data collection framework on 

which assessment of heterogeneity were made; the process of factor analysis 

reduced the number to 34. The implication of variables omitted in this process is 

discussed subsequently, however, in the first instance it is important to note that the 

while the number of variables were reduced, the number of factors or concepts were 

only reduced minimally. The initial 43 variables reflected thirteen known concepts 

drawn from the literature, with the final factor solution consisting of 10 factors (latent 

constructs). This suggests that in its entirety and in an unmanipulated form, the data 

collection framework successfully broached most topics where variance in angler 

values, attitudes and, to an extent, behaviours, were expected; further implying that 

the framework is appropriate for replication in future data collection exercises that 

aim to measure angler heterogeneity in an exploratory context. Future data 

collection, however, will need to minimise the amount of space given to the measure 

of angler heterogeneity to reduce participant burden. This is discussed in more detail 

later in the Chapter.  

Returning back to the process of data reduction, discussing the theoretical 

importance is best achieved by grouping the omitted variables. Firstly, the statistical 

analysis required omission of FV2_Spend, FV3_Distance (travelled), and 

FV19_Skill (self-perception). The first two constituted key measures of behavioural 

commitment and the third reflected a measure of angler cognition. These two 

concepts represent two of the three segments of angler specialisation theory. This 

is significant. Their omission reflects a lack in co-variance with each other or with 

any other measure in the variable matrix, including the third component of angler 

specialisation theory, psychological commitment (centrality). The lack of statistical 
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relationship in the factor analysis process suggests that specialisation does not hold 

as a theoretical model to best explain heterogeneity among recreational sea anglers 

in England and Wales.  

 

 

There are three potential reasons behind this outcome: the most credible and simple 

reason is that specialisation is a week theoretical model for explaining the make-up 

of the recreational sea angler in the sample; secondly, specialisation was not born 

from a statistical process that had found significant co-variation/relationships among 

its constituent measures, rather, it had been developed on a logic model reflecting 

perceived core components involved in the angling experience, therefore it was 

never intended to hold strong in a factor-cluster analysis model; thirdly, this could 

be a product of sample bias, although in response to this, the sample demographic 

in this study was largely consistent with other samples drawn from the UK sea angler 

population (e.g. WPS).  

The second set of variables omitted in the factor analysis also have notable 

theoretical implications. These include: FV13_Identity; FV14_Look; and 

FV15_Myself. These variables are what Kyle (2007) used to conceptualise and 

measure identity affirmation (discussed in Chapter Two). The statements reflect the 

degree to which angling is used to ‘affirm’ one’s identity to oneself (as opposed to 

identity expression, in which angling is used to express one’s identity to others). Kyle 

et al. (2007) confirmed the required inclusion of measures reflecting both affirmation 

and expression in determining the level of enduring involvement among anglers in 

South Carolina, USA, but recommend that further research was needed to test the 

cohesiveness of constituent components.  The results of this study failed to find co-

variance and correlation between the statements used to measure identity 

affirmation as per the aforementioned omitted variables, meaning it did not hold as 

measurable latent construct). The suggests that: firstly, if one were to use the data 

gathered in this study to form a hierarchical gradient reflecting the level of  

involvement among  anglers in England and Wales, the definition of ‘involvement’ 

would require revision to exclude identity affirmation; secondly, future UK based 

research on involvement may consider removing measures of affirmation in data 

collection tools; and thirdly, moving away from the methodological and theoretical 



167 
 

considerations, identity for recreational anglers in England and Wales relates to the 

presentation of self-image to others, rather than introspective confirmation to self. 

 

 

There are other observable differences in the factors developed in this study and 

the sub dimensions of involvement theory (Kyle et al. 2007). In this study, the 

centrality factor incorporated seven variables: FV1_Days; FV4_Organised; 

FV5_Central; FV6_Preference; FV10_Enjoy; FV11_Important; FV12_Satisfying. 

Three of the variables (FV10_Enjoy; FV11_Important; and FV12_Satisfying) are 

conceptualised to reflect ‘attraction’ in involvement theory. At no stage in the 

factoring process did the seven measures listed above de-group; measures of 

attraction consistently covaried in a combined state with measures of centrality. Kyle 

et al. (2007) did not focus greatly on the independent role of ‘attraction’ in 

conceptualizing enduring involvement; however, their research did highlight the fluid 

nature of sub-dimensions within the theory and justified the necessity to change the 

definitions of factors as long as there is plausible-logical reason to do so. Kyle et al. 

(2007) defined attraction as a measure of pleasure derived from a given leisure 

activity: the results of this study suggests that there is a significant overlap between 

this definition and that of centrality, defined as the degree that fishing is centralised 

as a core component of one’s lifestyle. In an abstract view of these concepts, one 

can see how easily they relate to one another: an activity that provides a high degree 

of pleasure would play a pivotal (or central) role in one’s life. Therefore, there is a 

data-driven and conceptual rationale to combine attraction with the concept of 

centrality for the purposes of understanding angler heterogeneity among this study 

sample.    

The conceptualisation of centrality in this study has other significance in relation to 

the angling literature. Firstly, the analysis combined FV1_Days into the centrality 

factor. While this may seem slightly odd, considering that both are treated as 

separate components of specialisation theory, there is literature-based rationale 

behind this merger arising from the relationship between high degrees of avidity and 

the measures of centrality (see Kyle et al. 2007). Secondly, previous research on 

enduring involvement has suggested that the definition of centrality should be 

inclusive of measures of social bonding because the degree of personal relevance 

of a leisure activity (centrality) is usually tied to the derivation of rewards resulting 
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from social interaction (McKintrye and Pigram 1992). Kyle et al. (2007) disagreed, 

arguing that when separated as distinct constructs, they provide strong predictive 

power in explaining longevity of engagement with the leisure activities. The factor 

analysis presented in this study showed distinction between measures of social 

bonding (‘friendship’) and centrality, therefore supporting Kyle et al. (2007).    

The discussion on ‘involvement’ reflects an important macro-level observation about 

the data and factors developed in this study. Just as specialisation is regarded as a 

weak theoretical underpinning for heterogeneity, the dimensions of enduring 

involvement is regarded as a strong framework for understanding heterogeneity 

among recreational sea anglers in England and Wales. Apart from the caveats 

surrounding the merger of attraction and centrality, and the deletion of identity 

affirmation, the domains of enduring involvement remain in the 10-factor solution: 

centrality; social bonding, and identity expression.    

The problem with enduring involvement research, apart from the lack of research 

and data confirming its dimensions (Kyle et al. 2007), is that its primary focus to date 

has been to test the ability of each constituent measure to predict performance in 

the other measures employed in its definition (e.g. centrality used to predict 

attraction and vice versa). While it provides a multi-dimensional framework, there is 

a need to test the ability of enduring involvement in a gradient framework, where 

measures are combined to provide a single indexed score allowing the identification 

of ‘least’ to ‘most’ ‘involved’ (a unidimensional measure). The main reason why a 

sole focus on a unidimensional measure, such as involvement, was not employed 

in this current study is that they are too limited and exclude many other measures 

relevant to understanding angler heterogeneity. This was proven in the current 

study: the three measures of involvement were joined by seven other dimensional 

concepts that showed statistical significance in describing characteristics of each 

constituent segment in the typology. Understanding heterogeneity across the 

sample was therefore aided by a more inclusive (and wider reaching) set of 

variables and resulting factors.  

The attitudes to catch framework was also evident in the factor solution, further 

supporting the notion that attitudinal measures are of most use in describing 
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heterogeneity. All four dimensions (catching something, catch numbers, catch 

large/trophy fish, and keep fish) played important parts in defining the angler 

segmentations within the typology. However, slightly different names were applied 

to two of the four dimensions originally developed by Anderson et al. (2007). Firstly, 

‘catch something’ was renamed as to reflect a general ‘a catch orientation’ as it was 

felt that this more accurately reflected the nature of the three associated statements. 

Secondly, ‘large/trophy’ fish was renamed as ‘catch characteristics’, again the 

reason being that this title more appropriately reflected the three-loading 

statements. For example, only one of the three loading statements referred to 

‘trophy’ fish, with the other two focusing on ‘big’ fish and ‘challenging’ fish. These 

aspects of a fish are more in-line with their biological characteristics rather than 

simply indicating their label as a trophy fish.  

Anderson et al. (2007) largely focused on the ability of the four dimensions to reflect 

an overall consumptive orientation, or whether the single dimension ‘catch 

something’ is sufficient to reflect a consumptive orientation. Anderson et al. (2007) 

highlighted the need to replicate the framework in different contexts/cultures to 

further explore the strength of the individual sub-dimensions in angler attitudes 

(other than among licence paying anglers in Texas, USA, which represented very 

structured angling context). The research presented in this study validated 

framework developed by Anderson et al. (2007), importantly, demonstrating its 

applicability in an open access, multispecies, fishery.  

The discussion thus far has clearly identified that heterogeneity among recreational 

sea anglers in England and Wales is best described by conceptual measures of 

identity, social bonding, involvement, centrality, environmental attitudes and the 

importance placed on difference values associated with catching fish (each 

representing factors and latent constructs in the data). This research has made 

important contributions to development of each of these conceptual areas in both 

their definition and measurement. These measures are integral to describing the 

differences among anglers in this study and are pivotal in considering the 

contribution of the angler typology to the development of recreational angling in 

future UK fisheries policy (discussed in section 6.5).   
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Arlinghaus (2006b) showed that motivation, however, can mislead angling policy 

makers. While most anglers give high levels of importance for non-catch 

motivations, angling satisfaction is based on catch performance, and this should be 

favoured in relation to informing fish harvest policy. Logic then suggests that any 

policy change significantly affecting the ability of anglers with high harvest 

expectations (i.e. consumers) to fulfil their expectations, would likely be opposed. 

This logic is consistent with scenario-based willingness to pay studies carried out in 

the UK: much higher values were reported for catch and keep compared to catch 

and release regulations in regard to sea bass and cod (Andrews et al. 2021).  

The discrepancy between the findings of this study and that of previous research 

described above suggests that further work is needed to fully explore the impact of 

the typology on perspectives towards management. This would benefit from a 

specific focus on certain regulations aimed at enhanced protection for selected fish 

species, such as sea bass, and the inclusion of more anglers if a qualitative 

methodology is applied. There is limited research on sea bass compliance and 

regulation among recreational anglers in the UK. Of relevance, however, is the work 

of Grilli et al. (2019) who surveyed recreational sea bass anglers in Northern Ireland. 

The work revealed that most anglers in the survey felt regulations protecting the 

species was ‘just right’, with smaller but similar proportions of anglers reporting rules 

to be too lenient or too strict.19 This is in line with the spread of views among anglers 

taking part in the interviews for this study. Although Grilli et al. (2019) did not focus 

on the segmentation of anglers, there are other broader similarities of their findings 

to the current study in terms of compliance: anglers reported ethical reasons as one 

of the main factors influencing decisions to follow legislation.  

Fear of prosecution was not measured by Grilli et al. (2019) but featured as a 

characteristic of the leisure-identity segment identified in this study.  There is a body 

of literature suggesting that deterrence is the more effective model of policy 

regulation regarding animal protection, otherwise known as the instrumental 

19 At the time of the research, sea bass restriction were fairly similar to that in 2023, with a no fish season, 
minimum sizes of 40cm and a bag limit of two fish per day.  
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the likelihood of compliance and end user satisfaction. This is discussed in relation 

to the UK context in this section.   

 

 

 

The Fisheries Act 2020 requires that recreational fishing be considered alongside 

commercial fishing in policy and management decisions relating to fish stocks. In 

line with this, recreational anglers are recognised and included as key stakeholder 

in the development of the FMPs alongside commercial fishers. Recreational anglers 

are required to conform to existing statutory instruments implemented by the MMO, 

including minimum conservation reference sizes and species-specific guidance 

such as that for sea bass and tope shark. There is a requirement to understand how 

recreational angler heterogeneity presented in this study can aid the future 

development of this policy context, both in terms of the integration of anglers and 

the policy itself.   

The value of the data collection framework and typology of heterogeneity presented 

in this study lies in the context of potential future introduction of specific policies and 

regulations that reflect the latent constructs in the factor solution. This is because 

the factors, reflected in the observed and associated variables, are where most 

differences across the sample were apparent, and are essentially what has been 

most useful in defining the angler segments. Magee et al. (2018) suggested similar, 

highlighting that communication of angling policy, education and promotional 

campaigns would benefit from understanding different types of angler specifically 

based on motivational profile (i.e. their equivalent of factors used in this study): for 

example, they suggest that trophy anglers may respond best to messages on skills 

and challenge seeking as drivers for engagement, or that social fishers and 

generalists may respond well to campaigns promoting relaxation or the wellbeing 

benefits of social networks. Social marketing research has further demonstrated that 

understanding values and motives for action can improve the communication of 

environmental policy/campaigns and that information regarding environmental 

issues is received differently by different segments of the population (Leiserowitz et 

al. 2021; Bostrom et al. 2013). 

There is a broad consensus that understanding market segmentation is a 

fundamental requisite of most social marketing and promotional campaigns, 
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comprising two stages: choosing an appropriate segmentation model (value or 

motivation based or social data); and tailoring the message (Bostrom et al. 2013). 

In this study, the segment characteristics will inform how to frame management or 

policy messages appropriately for different ‘types’ of angers, identified in the 

typology. The specific factors identified provide the relevant elements of the current 

(and potential future) policy framework. In order to develop this notion further, a 

model of best fit between the factors developed in this study and potential policy 

areas is required (Table 33). This provides a framework to discuss segment 

responses.  
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policy in recreational fishing. Additionally, some factors relate to the monitoring of 

participation, access and inclusion. The monitoring of participation is part of UK 

statutory reporting, conducted by Cefas, to inform Defra’s management strategies. 

Access is also of high importance in the current policy agenda via FMPs (regulation 

of marine protected areas, access to general fishing grounds) and allocation of 

stocks between recreational and commercial sectors. Biocentrism and 

environmental impact is inherently linked to all policy that aims to protect the 

longevity and continuation of fisheries in light of being depleted by human 

consumption and negatively affected by forms of human activity.   

 

 

Interpreting segment response to each policy domain requires further, more focused 

and structured research but existing data garnered from this study implies that 

consumers, for example, are unlikely to favour changes or newly introduced 

regulations that either restricts or affects their ability to catch and retain fish for 

consumption. While such changes may be unlikely in the near future policy context, 

this would include, for example, changes to current minimum landing sizes 

(minimum reference conservation sizes – MRCS), the introduction of recreational 

daily catch limits, and/or the introduction of closed seasons for certain species. By 

considering their catch profile in Chapter Four, this would include policy orientated 

towards sea bass, mackerel and whiting. Considering the segment’s other factor 

scores, particular those associated with stewardship, consumers would also 

potentially be more averse to the introduction of regulations that put more onus on 

anglers to protect the environment. This would include strategies such as marine 

protection zones and nursery areas. In terms of message framing, the 

characteristics of the consumer group suggests that little may be gained by trying to 

appeal to environmental conscientiousness and more may be gained by 

communicating changes to policy and how that may affect future fish stock (for 

harvest).    

Trophy anglers prefer to catch larger fish and express biocentric viewpoints, 

suggesting that anglers in this segment may be more receptive to changes in 

legislation that increase species specific minimum sizes (particularly sea bass, 

whiting and pollack when considering this group’s catch profile). They are also least 
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segmentations. The performance in other variables affected the individual factor and 

cluster scores for respondents in relation to the single variables shown in Table 34. 

Therefore, while the single statements are the highest scoring variables, 

representing a high degree of accuracy in reflecting the factor themes, they are 

inherently linked to the scores of other variables in the factor; and, beyond this, as 

can be seen in the process of factor analysis (Chapter Four), the individual factors 

themselves are inherently linked to the whole set of variables across the wider 

variable matrix, which is why repeat tests are performed on the dataset after the 

removal of variables (due to various cut off criteria). For the same reasons, it is 

inappropriate to cluster the single variable scores to produce the typology, as only 

part of the required information is provided in that single score. For this reason, the 

variables shown in Table 35 are only considered proxies for the factor themes, and 

any clustering based on the associated raw data will provide inaccurate results that 

are exclusive of performance in other key/relevant variables.  

 

If this reduced variable approach is taken, the reproduction of the typology would 

require appropriate clustering techniques (for ordinal data), and recognition that the 

results are not directly comparable to this study. An alternative segment allocation 

process could be based on individual responses to the associated statements based 

on post-hoc researcher profiling. While a systematic analysis approach would be 

required to aid the allocation, it is possible to use the segment scores from Chapter 

Four to forecast expected responses, particularly for variables that showed strong 

ability in segment definition. Examples, and expected responses, to aid in allocating 

respondents to different segments is shown in Table 35; those highlighted in red are 

where one would expect strong agreement. Researchers could allocate responses 

(post-completion) to angler segments based on these expectations. 

 

 

 

 

 

 

 

 



Variable statement

Scores (1 strongly disagree 5 strongly 
agree)

5 1

4

4

2

4 1 5

5 1

1 4

Segment allocation
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Q. “When taking part in recreational sea angling, what is most important to you 

from the options listed below? Please choose one option.” 

 

• To catch fish to eat 

• To catch ‘trophy’ fish (based on size or other fish characteristics) 

• To express my identity as someone who enjoys being outdoors or in nature  

• To be with, or make new, friends 

• Don’t know  

• Prefer not to say  

 

It is recommended that the question is specifically phrased in this way to ensure a 

selection is made. It is a forced selection. A ‘none of the above’ option is purposefully 

omitted for two reasons: firstly, the purpose is to align responses and sample to the 

typology developed in this study, it is not a question designed to explore the creation 

of other groups of anglers, or test the existence of other constructs (this process has 

been achieved in the current study); secondly, if presented with a ‘none of the above’ 

option there is a likelihood that anglers will tick that box despite actually being 

aligned to one of the prescribed categories. The subsequent free text option 

following from non-response to an existing category would either replicate the 

existing options (therefore wasting time), collect information that does not allow a 

classification regardless of any guidance provided, or provide information that 

creates other angler groupings outside the existing typology. The risk in the latter 

scenario is that the additional groupings may be too diverse to categorise or would 

create too may segments, in which case the typology becomes larger and potentially 

diluted with segments that hold little weight in adding to the ability of the model to 

describe the fine line between the simplest form of heterogeneity but with enough 

homogeneity between groupings (i.e. the aim of cluster analysis). The situation in 

which a ‘none of the above’ category (and subsequent free text) would be useful is 

in further exploratory work being carried out, for example, with a representative 

sample. In such work, new analysis would be required to evaluate the validity of the 

new models based on the existing typology and newly formed groupings (if 

observed).  
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representative sample of anglers across the UK. When such data is accumulated, 

the reporting programmes can base sample representation on the typology 

segments and/or develop methods to extrapolate data accordingly. Prior to this, only 

data-based inferences can be made with regards to how angler differences may 

impact catch reporting. 

UK catch data collected by Hyder et al. (2021) reported that release rates among 

recreational sea fishers were similar in 2018 and 2019, with approximately 80% of 

fish returned to the sea (based on both raw data and modelled data). In the current 

study, release rates varied considerably among angler segments, with trophy 

anglers returning 93% of catch and consumers 62%. Therefore, depending on the 

sample characteristics in Hyder et al. (2021), the release rate may require 

contextualising: for example, if the sample consisted of proportionally more trophy 

anglers, the 80% could be higher than expected when compared to a mixed sample, 

and conversely if the sample consisted primarily of consumers, the 80% could be 

lower. Both scenarios would give inaccurate result when extrapolating data to the 

wider angling population.  

Data collected in this study also could potentially inform the calculation of numbers 

of fish caught. In this scenario, social anglers reported to catch more fish than any 

other group in segment. While they accounted for 35% of the sample, their catch 

numbers accounted for 45% of total catch across segments over the 12 months prior 

to the survey being implemented (ratio, angler to fish: 1:46). Trophy anglers caught 

the least fish, representing 18% of sample and 12% of total catch (ratio: 1:25). Forty-

three million fish were reported to have been caught by recreational sea anglers in 

2018 (Hyder et al. 2021). If the sample consisted of primarily trophy or social 

anglers, this figure may be subject to fluctuation in either direction (lower or higher). 

Impacts arising from the implementation of angler segmentation based on the 

typology developed in this study on both release rates and tonnage caught are 

significant because these parameters are used to gauge the impact of angling on 

the environment and fish stocks.   

More in-depth work would be required to statistically adjust release rates and 

tonnages caught through selected modelling techniques. The above points are 
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were made to refine variables measuring concepts such as identity and 

environmental attitudes. In a wider assessment of the typology, it is evident that the 

factors and associated variables are primarily value based or attitudinal by nature. 

Very few variables in the factor solution described angler behaviour. The angler 

segments themselves also provide an interesting contribution to wider discussion 

on the role of angler motivation. There is consensus over its conceptualisation, 

including equally numerous catch-related and non-catch related motives. This 

conceptual divide is also apparent in the angler typology developed in this study: 

two segments (consumers and trophy anglers) are defined by characteristics 

associated with catching fish (consumption and size); the other two segments 

(identity and social anglers) are defined by characteristics associated with aspects 

other than catch fish (the outdoors and people).       

The macro level structure of the typology, and its constituent segments, is 

comparable to angler groupings in previous research outside the UK. For example, 

trophy anglers have been identified in several studies in the USA, Europe and 

Australia. While there are some limitations in direct comparisons between the 

definition of segments, certain unique characteristics are apparent in the 

segmentations developed in this study compared to those identified in studies 

elsewhere: consumer anglers display more tendency towards socialisation; trophy 

anglers are potentially less influenced by consumption and show less propensity to 

measures of centrality; and social anglers show more propensity for catching fish 

compared to other studies. 

The segments show less ability to predict differences in views towards government, 

management and/or drivers of regulatory compliance. This finding has implications 

for the integration of angler heterogeneity in angling policy, or incentivising certain 

angler behaviours: blanket policies may yield common responses across angler 

segments; however, policies specifically reflecting themes apparent in the factors or 

latent constructs developed in the typology, such as harvest or catch and release 

regulation, are more likely to benefit from awareness of differences among the 

angling population.  
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attempts to include representation from different types of angler as per the 

typology developed in this study. The process of identifying types of angler 

should employ the single question method discussed in 6.3.1. Accounting for 

diversity in the angling community will increase the likelihood of policy 

catering for the diverse needs of anglers, and therefore increases the 

likelihood of compliance. 
 

• Recommendation two: In principle, generic policies such as minimum 

reference conservation size (MRCS) will likely receive support from all 

anglers regardless of segmentation as per the typology developed in in this 

study. Proposals introducing MRCS for new species or lowering the limits for 

existing species under threat is recommended as compliance will likely be 

very high. However, it is also recommended that policy makers communicate 

these changes with consideration to the profile of different angler types as 

per the typology. For example, consumers would likely respond more 

positively to changes when they are contextualised as protecting the 

consumable fish stock; trophy anglers would likely respond more positively 

when changes are phrased as ‘protecting the environment’. Achieving 

recommendation two is dependent on achieving recommendation three (i). 
 

 

• Recommendation three: More accurate data is required to fully understand 

the impact of recreational angling on fish stock. It is recommended that policy 

makers and delivery bodies invest in research to i) undertake study on the 

existence of the angler typology in a representative/probabilistic sample and 

ii) integrate findings in future data capture on recreational angler catch to 

account for sample bias.   

 Recommendation four: social bonding, angler identity and centrality all 

pro

•

ved to be important features of the angling experience to those taking part 

in the study. While the onus of current policy is on protecting the environment 

and fish stocks, future policy should seek to positively influence and support 

these additional (human-dimension) values to further improve the experience 

of those engaging with recreational sea angling. The effects of sustaining and 

increasing angler participation by investing in these areas would i) continue 
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the important economic contribution of the recreational sector, and ii) 

increase angler health and wellbeing. Policy implementation may include, for 

example: in-person, angling community events, organised locally by bodies 

such as the Inshore Fisheries Conservation Authorities, to provide 

opportunity for social networking for those new to the activity; small grants 

for benefit recipients to pay for membership to organisations such as the 

Angling Trust; and/or, online guidance and materials to guide anglers that 

wish to reflect and document their experiences of recreational angling (other 

than recording catch). The latter would be particularly useful in supporting 

anglers to develop and understand the notions of identity and centrality.   
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Values, attitudes and behaviours of 
recreational sea anglers in England and 
Wales
Survey Questionnaire Pilot Guidance 
About the project

About the survey and pilot



How to take part in the pilot survey 

mailto:adamfisher@connect.glos.ac.uk
https://glos.onlinesurveys.ac.uk/values-attitudes-and-behaviours-of-recreational-sea-angle-2
https://glos.onlinesurveys.ac.uk/values-attitudes-and-behaviours-of-recreational-sea-angle-2


Once, again, your input in this aspect of the research is vitally important and
is greatly appreciated!

mailto:adamfisher@connect.glos.ac.uk


Values, attitudes and behaviours of recreational sea anglers in 
England and Wales: Survey  

Participant Information Sheet 

Why am I being asked to participate? 

Who should get involved? 

Do I have to take part? 

mailto:adamfisher@connect.glos.ac.uk


What are the benefits of taking part? 

Who will use of the research? 

What is the procedure if I take part? 

mailto:adamfisher@connect.glos.ac.uk


Who has reviewed this study for ethical clearance? 

Further questions? 

http://www.ccri.ac.uk/data-protection/
mailto:adamfisher@connect.glos.ac.uk


Section A: About your angling activity

Q1. 

Q2.

Section B: Identity

Q3

o

o

o

Q4.

Section C: Future governance of recreational sea angling in the UK



Q5.

Q6.

o

Q7.

Q8.
o

o

o

Q9.

Q10.

Q11.



o

o

Section C: Angler categories

Q12.

Single selection

Q13.

Score



Q14.

Q15.
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APPENDIX FIVE: INTERVIEW CONSENT 

Informed Consent Form: telephone discussions 

Title of project: Values, attitudes and behaviours of recreational sea anglers 

By marking each box given below you are giving your full consent to take part in the study 
as described in the supporting information.  

Please tick box 

1. I confirm that I have read and understand the subject information sheet
for the above study and have had the opportunity to ask questions which
have been answered fully prior to the interview.

2. I am at least 18 years old and live in either England or Wales.

2. I have received enough information about this study.

3. I understand that my participation is voluntary, and I am free to withdraw
at any time without giving any reason (within 30 days of the interview for
complete withdrawal from any analysis).

4. I agree to take part in the above study.

5. I agree that my anonymised data collected as part of this study may be 
archived at the end of the project (2023) in a public repository. 

Please print/type your name below (this will act as an electronic signature): 

Date: 



Please email your completed consent form as soon as possible to Adam 
Fisher (project lead) at

mailto:adamfisher@connect.glos.ac.uk


Values, attitudes and behaviours of recreational sea anglers in 
England and Wales: interviews

Participant Information Sheet

Why am I being asked to participate?

Who should get involved?

mailto:adamfisher@connect.glos.ac.uk


Do I have to take part? 

What are the possible benefits of taking part? 

Who will use of the research? 

What is the procedure if I take part?

How will my responses be handled and stored? 

mailto:adamfisher@connect.glos.ac.uk


Who has reviewed this study for ethical clearance? 

Further questions? 

mailto:adamfisher@connect.glos.ac.uk


Age group_Cluster Number of Case Crosstabulation

Q. In what settings do you take part in recreational sea angling (with
rod and line)? Shore (e.g. estuaries, beaches, harbours) * Cluster

Number of Case Crosstabulation



Q. In what settings do you take part in recreational sea angling (with
rod and line)? Privately owned boat Cluster Number of Case

Crosstabulation

Q. In what settings do you take part in recreational sea angling (with
rod and line)? Charter boat * Cluster Number of Case Crosstabulation



Q. In what settings do you take part in recreational sea angling (with
rod and line)? Kayak (or similar type of flotation device) * Cluster

Number of Case Crosstabulation

FV2_Spend * Cluster Number of Case Crosstabulation



Distance travelled on last fishing trip - Number of Case Crosstabulation

Q. Which of the statements below BEST DESCRIBES the primary motivation
behind why you take part in recreational sea angling? Please select ONE

statement only. * Cluster Number of Case Crosstabulation



Q. Please select ONE option below that best represents your total personal
annual income from all sources before deductions for income tax, national

Insurance etc. Cluster Number of Case Crosstabulation



Q. In which region do you live? Please select ONE option from the list
below. * Cluster Number of Case Crosstabulation



Q. Thinking again about the fish species you chose in the previous
question, please select ONE statement below that best describes how 
often you have released these fish over the last 12 months. * Cluster 

Number of Case Crosstabulation
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FV26=catch characteristic; FV41=environmental protection
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Regarding FV5 (centrality), clusters 1 and 4 are slightly more likely to disagree to the 
statement reflecting how central recreational angling is to their life. Cluster 2 is more likely 
to agree that angling is central to life.   

Regarding FV30, reflecting propensity to keep and consume fish, there is more variation 
between clusters. Cluster 1 has a higher proportion of anglers that keep and consume fish. 
Cluster 2, 3 and 4 have higher percentages of anglers that disagreed to the statement “I 
want to keep the fish I catch”.  

FV16 reflected the factor associating angling with personal identity. Cluster 1 and 3 showed 
slightly more propensity among anglers to link angling with their identity compared to 
clusters 2 and 4.  

FV32 measured attitudes towards biocentrism, with all clusters reflecting positive attitudes 
to the worth and independence of nature. However, cluster 2 showed a higher proportion of 
anglers with biocentric viewpoints compared to the other clusters. Similar attitudes are 
evident across all clusters regarding F39 which measured the degree to which anglers felt 
they were having an impact on the natural environment.  

FV20 measured responses to the statement “a fishing session can be successful if no fish 
are caught”. Again, most anglers across clusters agreed to this statement across clusters.  

FV9 reflects the factor that associates angling with friendship opportunities. Here, 
differences are evident with cluster 1,3 and 4 showing more anglers agreeing or strongly 
agreeing that angling provides opportunities for them to be with friends. Anglers in cluster 
2, however, show opposite responses, therefore disagreeing with the association between 
angling and friendship.  

FV23, which reflects the factor regarding number of fish caught, also shows some 
differentiation between clusters. Both cluster 1 and 4 contain anglers agreeing to the 
statement that happiness results from catching more fish. Clusters 2 and 3, however, show 
a proportion of angler with such views. FV26 also shows some differentiation. It shows that 
cluster three has a higher proportion of anglers favouring to catch larger fish than numerous 
smaller fish.  

FV41 reflects the factor associated with anglers making efforts to protect the environment. 
Some differentiation is shown here, with cluster 2 and 3 having proportionally less anglers 
compared to clusters 1 and 4 regarding the perspective that anglers could do more to 
protect the environment.    

In summary, FV32 and FV39, linked to angling views towards the environment, in addition 
to FV20 linking angling success to catching fish, show minimal variation between clusters. 
FV5 (centrality), FV30 (keep and consume), and FV9 (friendship) show differentiation with 
one cluster always showing opposite Likert scale responses to the three others. FV42 
(environmental responsibility) and F23 (number of fish caught) both show a split between 
clusters. Variation is therefore evident in just over two thirds of the variables in this simple 
sensibility test.  

Similar data for the three-cluster non-hierarchical solution is below. 
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Regarding F5 (centrality), cluster 1 is more likely to disagree to the statement reflecting how 
central recreational angling is to their life. Clusters 2 and 3 are slightly more are more 
inclined to agree that see angling as central to life.   

Regarding F30, reflecting propensity to keep and consume fish, there is variation between 
clusters. Cluster 1 has a higher proportion of anglers that keep and consume fish. Cluster 
2 has a higher percentage of anglers that disagreed to the statement “I want to keep the 
fish I catch”.  

F16 reflected the factor associating angling with personal identity. Cluster 1 showed slightly 
more propensity among anglers to link angling with their identity compared to clusters 2 and 
3.  

FV32 measured attitudes towards biocentrism, with all clusters reflecting positive attitudes 
to the worth and independence of nature. However, cluster 2 showed a higher proportion of 
anglers with biocentric viewpoints compared to the other clusters. A similar weighting of 
positive attitudes are evident across all clusters regarding F39 which measured the degree 
to which anglers felt they were having an impact on the natural environment. Little variation 
is evident regarding this factor variable.   

FV20 measured responses to the statement “a fishing session can be successful if no fish 
are caught”. Again, most anglers across clusters agreed to this statement with cluster 3 
showing a slightly higher percentage for those agreeing or strongly agreeing to the 
aforementioned statement.  

FV9 reflects the factor that associates angling with friendship opportunities. Cluster 2 
showed more anglers agreeing or strongly agreeing that angling provides opportunities for 
them to be with friends. Nevertheless, all clusters showed a positive relationship between 
angling and identity.   

FV23, which reflects the factor regarding number of fish caught, also shows differentiation 
between clusters. Cluster 2 contains a higher portion of anglers agreeing to the statement 
that happiness results from catching more fish.  

FV26 (catch characteristics), however, shows less differentiation with most anglers across 
all clusters (similar proportions) favouring to catch larger fish than numerous smaller fish.  

FV41 reflects the factor associated with anglers making efforts to protect the environment. 
Some differentiation is shown here, with cluster 3 having slightly more anglers compared to 
clusters 1 and 2 with the perspective that anglers could do more to protect the environment. 

In summary, FV20 (identity) and FV26 (catch characteristics) showed the least amount of 
variation between segments in the three-cluster solution. All other factor variables (four fifths 
of the set) had one cluster that performed differently to the others. Although it is difficult to 
directly compare these results to the previously discussed four-cluster solution (because 
cases are reassigned in non-hierarchical clustering), it is evident that in this test it is easier 
to describe variation in the three rather than four cluster solution across the set of variables. 
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