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ABSTRACT

Fish stocking is used by German fishing clubs as a primary measure to regulate fish stocks

and entails far-reaching interventions in aquatic ecosystems. These measures are carried out

by the executive boards of the clubs, in particular fishery managers, who in turn are influ-

enced by their club members. The aim of this study was to investigate the influence of dif-

ferent characteristics of anglers on their knowledge, beliefs, attitudes and behavioural inten-

tions regarding fish stocking. For this purpose, data was collected from surveys sent to an-

glers in selected clubs in Lower Saxony (n = 2483) and indices for measuring characteris-

tics such as specialisation, catch orientation, education and demographics, as well as in-

dices for describing psychological disposition in terms of knowledge, beliefs, norms, atti-

tude and intentions regarding fish stocking were established. The anglers were divided into

five groups according to their target fish species.  Using target-species specific ordinal re-

gression the relationship of angler characteristics, such as specialization, and the beliefs, at-

titudes, norms and intentions related to stocking was assessed. More educated anglers were

more likely to doubt the previous stocking practices and less likely to believe in a positive

effect of stocking. A stronger orientation towards catch and fish consumption led to in-

creased support for fish stocking, while the opposite was true for catch-and-release anglers.

The relationship to fish stocking was also dependent on the target species and different spe-

cialisation indicators,  with more specialised  anglers generally  supporting stocking more

strongly.  More specialized anglers did not have more knowledge about functionality and

eco-genetic risks of stocking than less specialized ones. A significant difference between

anglers with target species of different types (culture-based stocking vs. stock-enhancement

type stocking based on naturally recruiting species) was found with respect to their stocking

intentions:  More (behavioral) committed anglers of stock-enhancement species showed an

intention to reduce fish stocking, while more  (behavioral) committed anglers of culture-

based stocking species disliked the reduction of stocking. Not only did an angler's club po-

sition have no effect on his relationship to fish stocking compared to normal members, but

anglers in such a position saw fish stocking as a more effective measure to regulate fish
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stocks than angling or harvest restrictions. In most cases, the age of an angler had a great

influence on the psychological disposition regarding fish stocking and it seemed that there

is an intention among older people, based on many years of personal experience, to main-

tain the previous stocking practices. The conclusion is that the target species, specialisation,

catch orientation and education  all affected the knowledge, beliefs and attitudes towards

fish stocking. The positive relationship of angler specialization and stocking support chal-

lenges earlier literature statements and suggests that the support for stocking may increase

with specialization. As more specialized anglers are more likely to take over managerial

roles in clubs, the findings of this study suggest that a strong support for stocking is to be

expected in many clubs by design. It is therefore adviseble to involve anglers in joint exper-

iments, especially younger individuals,  as their  beliefs and norms have not yet become

strongly established and are thus easier to change, which might overall lead to a general

change in anglers' relationship towards fish stocking.

ZUSAMMENFASSUNG

Fischbesatz wird von deutschen Angelvereinen als primäre Maßnahme zur Regulierung der

Fischbestände eingesetzt und ist mit weitreichenden Eingriffen in aquatische Ökosysteme

verbunden. Diese Maßnahmen werden von den Vorständen der Vereine, insbesondere den

Fischereimanagern, durchgeführt,  die wiederum von ihren Vereinsmitgliedern beeinflusst

werden. Ziel dieser Studie war es, den Einfluss verschiedener Merkmale der Angler auf ihr

Wissen, ihre Überzeugungen, Einstellungen und Verhaltensabsichten bezüglich des Fisch-

besatzes zu untersuchen. Zu diesem Zweck wurden Daten aus Umfragen gesammelt, die an

Angler in ausgewählten, niedersächsischen Vereinen (n = 2483) geschickt wurden. Indizes

zur Messung von Merkmalen wie Spezialisierung, Fangorientierung, Ausbildung und De-

mographie, sowie Indizes zur Beschreibung der psychologischen Disposition in Bezug auf

Wissen, Überzeugungen, Normen, Einstellungen und Verhaltensabsichten in Bezug auf Fis-

chbesatz  wurden  erstellt.  Die  Angler  wurden  entsprechend  ihrer  Zielfischarten  in  fünf
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Gruppen eingeteilt. Mittels Zielart-spezifischer Ordinaler Regression wurde die Beziehung

zwischen  Anglermerkmalen,  wie  Spezialisierung  und  den  mit  Besatz  verbundenen

Überzeugungen,  Einstellungen,  Normen  und  Intentionen beurteilt.  Gebildetere  Angler

zweifelten eher an den bisherigen Besatzpraktiken und glaubten weniger an eine positive

Wirkung des  Fischbesatzes. Eine stärkere Ausrichtung auf den Fang selbst und Fischkon-

sum, führte zu einer stärkeren Unterstützung des Fischbesatzes, während das Gegenteil bei

den "catch-and-release"-Anglern der Fall war. Die Beziehung zum Fischbesatz hing auch

von der Zielart  und verschiedenen Spezialisierungsindikatoren ab,  wobei spezialisiertere

Angler den Besatz generell stärker unterstützten. Spezialisiertere Angler hatten nicht mehr

Wissen über Funktionalität und öko-genetische Risiken des Besatzes als weniger spezial-

isierte. Es zeigte sich ein signifikanter Unterschied zwischen Anglern mit Zielarten unter-

schiedlicher Typen (kulturbedingter Besatz vs.  Steigerungsbesatz auf der Basis natürlich

rekrutierender  Arten)  in  Bezug auf  ihre Besatzabsichten:  Stärker engagierte  Angler  von

Steigerungsbesatz-Arten  zeigten  die  Absicht,  den  Fischbesatz  zu  reduzieren,  während

stärker engagierte Angler von Arten des kultur-basierten Besatzes die Reduzierung des Be-

satzes ablehnten. Nicht nur, dass die Position eines Anglers im Verein keinen Einfluss auf

sein Verhältnis  zum Fischbesatz im Vergleich zu normalen Mitgliedern hatte,  Angler  in

einer  Vereinsposition sahen im Fischbesatz eine wirksamere Maßnahme zur Regulierung

der Fischbestände, als in Fang-  oder Entnahmebeschränkungen. In den meisten Fällen hatte

das Alter eines Anglers einen großen Einfluss auf die psychologische Disposition bezüglich

Fischbesatz, und es schien, dass bei älteren Menschen aufgrund langjähriger persönlicher

Erfahrung  die  Absicht  besteht,  die  bisherigen  Besatzpraktiken  beizubehalten.  Die

Schlussfolgerung ist, dass die Zielart, Spezialisierung, Fangorientierung und Bildung alle-

samt das Wissen, die Überzeugungen und Einstellung zum Fischbesatz beeinflussten. Die

positive Beziehung zwischen Anglerspezialisierung und Besatzunterstützung stellt frühere

Aussagen in der Literatur in Frage und legt nahe, dass Unterstützung für  Fischbesatz mit

der Spezialisierung zunehmen könnte. Da spezialisiertere Angler mit größerer Wahrschein-

lichkeit leitende Funktionen in Vereinen übernehmen, legen die Ergebnisse dieser Studie

nahe, dass in vielen Vereinen von vornherein eine starke Unterstützung für den Besatz zu

erwarten ist. Es ist daher ratsam, Angler, insbesondere jüngere Angler, in gemeinsame Ex-
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perimente einzubeziehen, da sich ihre Überzeugungen und Normen noch nicht fest etabliert

haben und somit leichter zu ändern sind, was insgesamt zu einer generellen Veränderung

des Verhältnisses von Anglern zu Fischbesatz führen könnte.

LIST OF ABBREVIATIONS

C&R catch and release

CHM cognitive hierarchy model

Fig. figure

HM habitat management

RCT rational choice theory

Tab. table

TPB theory of planned behavior
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INTRODUCTION

Management of recreational fisheries

Most lakes in Germany are privately owned. This includes the land on which the lake is lo-

cated as well as the fishing rights. The owner has the right to lease the land, including the

lake and fishing rights, to third parties (Daedlow et al., 2011). Since fishing clubs regularly

act as leaseholders (Arlinghaus, 2003, 2006b), they are also partly responsible for the man-

agement of the water and its surroundings. In addition to habitat management (HM) mea-

sures, fish stocking is intensively  used by German angling clubs (Arlinghaus & Mehner,

2005) and usually used to ensure a species-rich fish population and thereby increase the at-

tractiveness of the water body for anglers (Lorenzen et al., 2012).

The final decision on which and how many fish are to be stocked lies with the fish-

eries manager of the club. He or she must have undergone basic fisheries education (Daed-

low et al., 2011; Fujitani et al., 2017) and is usually elected by the members and appointed

by the board. As an angler and club member he or she is exposed to constant social influ-

ences, which in turn can influence his decisions (Riepe et al., 2017), and thus also the mea-

sures that are taken (Bear & Eden, 2011; Eden & Bear, 2011).

Although previous research has shown that anglers are very positive about stocking

and largely supportive of it (eg., Arlinghaus et al., 2005; Arlinghaus, 2006b; Arlinghaus et

al., 2014; Camp et al., 2013; Eden & Bear, 2011; Hunt et al., 2017; Pister, 2001; Theis,

2016; van Poorten et al., 2011), there is accumulating evidence to cast doubt on the general-

ized success of many of these widespread measures (eg., Agostinho et al., 2008; Arlinghaus

et al., 2002; Hühn et al., 2014; Lorenzen, 2005; Lorenzen et al., 2012; van Poorten et al.,

2011). While some research has shown success in terms of fish populations (e.g., Baer et

al., 2007; Fisher & Broughton, 1984), this is not the case in other work. The yield from fish

stocking often does not meet expectations (e.g., Li, 1999) and declines in natural fish popu-

lations often cannot be compensated by stocking (Lorenzen, 2005; Lorenzen et al., 2012).

Even though this field has not yet been fully explored, some studies show negative effects
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on fish populations and ecosystems. In addition to competition between wild and stocked

fish (Einum & Fleming, 2001), effects on other aquatic species and food webs (Eby et al.,

2006), the introduction of non-native fish species (Hickley & Chare, 2004; Knapp et al.,

2001), the introduction of diseases and parasites (e.g., Poole & Dick, 1985) and the possible

decline in genetic diversity (Laikre et al., 2010) also play a role here. Even a possibly nega-

tive effect on recreational fisheries performance based on density-dependent processes re-

sulting from stocking was also revealed (Hunt et al., 2014). In order to get a more accurate

picture of the chances of success of these measures, it is necessary to distinguish between

two different types of fish stocking measures. There are a total of six types of stocking,

which can be divided into two basic types (Arlinghaus et al., 2015).

First, culture-based stocking includes measures with fish species that do not naturally

recruit in the water (Lorenzen, 2005). Whether or not the fish species was originally abun-

dant there, without culture-based stocking the species would not exist there, or it would ex-

tinguish from the water over time. Examples of such species are the carp; eel and trout in

enclosed lakes; and reintroduced species that were extinct such as salmon and sturgeon.

This type of stocking measure has been shown to work well and at least increase fisheries

catch, even if it might sometimes have negative effects on the underwater habitat (Arling-

haus et al., 2015).

Second, stock enhancement refers to stocking measures with the aim to increase the

population of naturally recruiting species. Examples are pike and coarse fish like roach (ru-

tilus rutilus). The success of these enhancement measures is less likely and depends on the

size of the stocked individuals (Baer et al., 2007; Hühn et al., 2014). Previous research indi-

cates that they might be ineffective, if the stocked fish are too small to survive desity-de-

pendent and predatory effects (Hühn et al., 2014). Genetic mixing of wild and stocked fish

can result in loss of genetic variability, reduced adaptability and survivability of the off-

spring and thus, in the long term, of the entire population regarding environmental changes

(Lewin et al., 2006). The possibility of introducing diseases through fish stocking should

also be noted, as well as the increasing competition between wild and stocked individuals

(Arlinghaus et al., 2015).
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Whether these ubiquitous measures are successful or not and whether they have nega-

tive  effects  is  increasingly being debated.  Based on previous  research,  stocking should

therefore not be seen as panacea (Cowx et al., 2010; Camp et al. 2013) but as the last resort

when  it  comes  to  fish  population  management  (Arlinghaus  et  al.,  2016).  As  indicated

above, the decisions leading to stocking are influenced by fellow human beings within so-

cial clubs. So a basic requirement for the situation to change, should it be desired by deci-

sion makers,  is  that  anglers believe that  alternative measures are  more reasonable than

stocking. This is a human dimensions issue.

Psychological models of behavior

In actor-theoretical sociology, the rational choice theory (RCT) deals with conditions of hu-

man action. According to this theory, two factors are essential: Firstly, the preferences (or

goals) of individuals influence their actions. Secondly, this is also done by possibilities or

restrictions for action (e.g., social norms). The RTC is based on the assumption that an indi-

vidual  always  makes  the  best  possible  use  of  its situation  (i.e.  maximises  its  benefit)

(Decker, 2018). It is further assumed that a person will first carry out a personal cost-bene-

fit analysis in order to decide whether an action is worth taking (Browning et al., 1999).

Under which conditions this behaviour can be called rational depends on the definition of

rationality,  which is  controversial  (Decker,  2018). Notwithstanding this  definition,  other

theories also assume such behaviour when it comes to human decisions and actions.

Every single angler in  a club is subject to  such social influences, restrictions and at

the same time has the need to maximize his benefit according to his preferences. So if the

majority of anglers believe they can maximize their benefit by stocking (Arlinghaus et al.,

2014), it is very likely that this measure will be implemented as long as the decision maker

thinks similarly and has the power to implement the changes. For fisheries managers in Eu-

ropean angling clubs, Riepe et al. (2017) found that social norms influence stocking deci-

sions. However, this only became clear when the club typology was taken into account

(stock enhancement vs. culture-based stocking club types), as culture-based stocking clubs

11



have less to lose due to inappropriate stocking than stock enhancement clubs (Lorenzen et

al., 2012). So these influences on individuals and groups can create intentions to stock fish.

To better understand and predict behavioral intentions and behavior based on human

dimensions,  the theory of planned behavior (TPB) was developed. The theory basically

says, that the attitude towards the behavior, the subjective norms and the perceived behav-

ioral control are affecting on the one hand each other and on the other hand affect the inten-

tion which itself results in behavior. Another shown possibility besides  intention, is that

(only) perceived behavioral control could affect behavior directly (Ajzen, 1991). However,

Fife-Schaw et al. (2007) highlighted a later described gap (Sheeran & Webb, 2016) between

behavioral intentions and behavior itself, emphasizing “the potential for direct effects of at-

titude to behavior (.  .  .)  in interventions designed to promote behavioral change” (Fife-

Schaw et al., 2007).  The comprehensive action determination model  included attitudes as

“specific evaluations of the respective behaviour” (Klöckner, 2013). Here,  habit strength

(influenced by personal norms, perceived behavioral control and intentions) was integrated

as another direct predictor of behavior. It was assumed, that the link between intention and

behavior is weakened if habit strength is high. So there seems to be no direct effect of atti-

tudes on behaviour. Rather, from intentions, in turn based on attitudes, habits can develop

which in turn influence behaviour (Klöckner, 2013). 

“Attitudes are an evaluation or a feeling state about a person, object, or action” (Man-

fredo et al., 1995, p.18). Regarding the present case, an attitude towards stocking measures

is an angler’s evaluation or feeling state of these measures which can range from extremely

negative to extremely positive. If an angler would believe in increasing benefits through

this measure, he or she would have a positive attitude towards stocking and is likely to sup-

port it (Bear & Eden, 2011; Eden & Bear, 2011).
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Fig. 1: Basic model of the Theory of planned behavior (TPB) after Ajzen (1991), including suggestions of Fife-

Schaw et al. (2007) and  Sheeran & Webb (2016) illustrating differences between factors directly leading to

behavior.

A (subjective) norm is a social factor refering “to the perceived social pressure to per-

form or not to perform the behavior” (Ajzen, 1991, p. 188). In other words, the views and

behavior (or standard) of other people or groups towards something influence the opinion

and behavior of a single person. In this study, norms are seperated into two aspects accord-

ing to Vaske (2008). Social norms, which reflect the particular standard of surrounding peo-

ple refering stocking practices and personal norms (partly derived from the social norms),

which  show the  single  person’s  developed expectations  towards  the  stocking practices.

“The normative character of stocking may, of course, vary depending on how strongly an

angler is integrated into a social network of peers” because anglers “tend to trust peers

more than other sources of information concerning fisheries-related experiences and knowl-

edge” (Von Lindern & Mosler, 2014). This might be reflected by the omnipresent motto in

angling circles: the one who catches is right. If, for instance, most anglers in a club support

stocking measures, a single angler might develop a personal standard saying that stocking

support is a must. This standard is formed on the basis of others’ particular behavior as well
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as on beliefs of the person. It was found that positive social norms (and pressure) related to

stocking are of great importance for the explanation of increasingly high stocking rates

(Riepe et al., 2017; van Poorten et al., 2011).

Beliefs about an object or a behavior are formed by associating it with certain at-

tributes like outcomes (Ajzen, 1991). “Beliefs are what we think are true, but are not neces-

sarily objective facts” (Vaske, 2008). A functional belief, as a more specific term, is related

to perceived benefits (outcomes) of the behavior or to beliefs of the value of the behavior

(Jiraniramai, 2017). As fish stocking or HM are likely to have a beneficial character to an-

glers (e.g., increasing catch rates), in this present study beliefs are mostly examined under

this more specific term. Von Lindern & Mosler (2014) highlighted the important effect of

anglers’ beliefs about stocking (risks associated with stocking and outcome expectancies)

on their attitude towards stocking as well as on their participation in it. Arlinghaus et al.

(2014) assumed “that anglers have a deeply rooted intrinsic preference for fish stocking

over alternative tools”.  These deeply rooted preferences might be reflected by beliefs, as

they are more central compared to attitudes (Fig. 2). Indeed, von Lindern (2010)  showed

the  association  of  “a  higher  attitude  towards  stocking,  a  higher  functionality  for  goal

achieving regarding fisheries  management,  a lower pro-environmental  orientation and a

lower risk perception of [additive] stocking” compared to compensatory stocking, which in-

dicates a functional belief in additive stocking benefits for catch and harvest.

Although beliefs can be influenced by others,  they create and strengthen personal

norms. Furthermore, “attitudes develop reasonably from the beliefs people hold about the

object of the attitude” (Ajzen, 1991, p.191) as well as from personal norms. Therefore, be-

liefs and personal norms are separate factors, even if both are influenced by social norms

and influence one’s attitude towards something. For example, if a single person is influ-

enced by social group pressure, he might still perform a behavior, even if his belief about

the behavior is connoted negatively. In this case, the personal norm influenced by the social

norm prevails the belief and eventually the attitude towards the behavior. The stronger the

norm, the more likely the behaviour is exercised.

“The relative importance of attitude, subjective norm, and perceived behavioral con-

trol  in  the  prediction  of  intention  is  expected  to  vary  across  behaviors  and situations”
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(Ajzen, 1991, p.188).  The TPB is important to understand angler engagement in stocking

(von Lindern et al., 2014), which seems to be a function of attitudes and norms referring to

fish stocking,  as  well  as  functional  beliefs,  that  stocking has  positive  effects  on  either

catches or population sizes, and the perceived behavioral control that managers are actually

able to control the behavior (which is usually the case in angling clubs). As used in the

study of Fujitani et al. (2017) and others (eg., Arlinghaus & Mehner, 2005), a modified cog-

nitive hierarchy model (CHM; Fig. 2) is taken into account in the present work due to evi-

dence, that the TPB and related aspects work in an hierarchical order (Fulton et al., 1996;

Tarrant et al., 1997). In fact, Arlinghaus & Mehner (2005) found psychological disposition

variables (beliefs  and attitudes) predict the relationship between anglers and management

preferences (stocking or HM) better than factors such as angling preferences, experience

and demographics.

Fujitani et al. (2017) figured out, that gaining knowledge about fish stocking impacts

on the environment through lectures and involvement in adaptive management, revised the

behavioral intention towards stocking practices. Even if knowledge alone is not sufficient

to achieve sustainable change, this work also shows, how knowledge might affect psycho-

logical constructs. For this reason, knowledge is considered in the present study as one in-

dicator who is likely to influence the psychological disposition of anglers.
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Fig. 2: Cognitive hierarchy model based on Fulton et al.  (1996),  considering findings of Fujitani et al.  (2017).  

Focussed factors of the present study are shown in boldface.

Limited research has been done in these topics suggesting that many anglers believe

in  stocking while  showing substantial  variation  in  support  as  a  function  of  underlying

characteristics of anglers, like attitudes, norms and beliefs. One strategy to understand the

diversity  of  anglers,  including  the  diversity  in  support  for  stocking  measures,  is  their

specialization.

Recreation specialization

Specialization in recreational fisheries was first described by Hobson Bryan (1977). He

designated recreational specialization as “a continuum of behavior from the general to the

particular,  reflected  by  equipment  and  skills  used  in  the  sport  and  activity  setting

preferences”  (p.175).  Specialization  would  be  basically  a  development  process,  an

evolution, where anglers process from generalists to specialists over time participating in

this  activity.  For  generalists,  fishing  with  a  pole  and  a  worm  at  the  low  end  of  the

specialization continuum there would be the possibility to progress to a more and more
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specialized state ending up at flyfishing as a difficult and special technique using expensive

tackle in more remote, upstream areas. Bryan studied trout anglers and concluded that more

specialized anglers would tend to have higher knowledge of (fish) ecology and higher skill

as well as commitment to the activity generally. Furthermore resource dependency would

increase, achieving predictability to better control the component of luck. The focus from

consumption  of  fish  would,  according  to  Bryan,  shift  to  a  more  activity  and  nature

celebrating state with increasing specialization.  Therefore increasing the preferences for

HM over  stocking  practices  as  well  as  the  rising  likelihood  to  release  fish  instead  of

keeping it (catch orientation) would be indicators of increasing specialization or at least

correlated with it (Bryan, 1977). The integration into a social environment including other

anglers  with  similar  attitudes,  beliefs  and  ideologies  would  also  increase  over  the

specialization continuum.

Despite of decades of research, the operationlization of the multidimensional special-

ization construct has not achieved consensus (Scott & Schafer, 2001). Bryan’s (1977) work

was  qualitative  and  he  did  not  suggest  proper  way  to  measure  specialization.  In  fact,

Bryan’s (1977) description of specialization contains indicators of knowledge, skill, com-

mitment (time and money spend due to this activity), resource dependency (fishing waters

preference), catch orientation and integration into a social angler environment. He claimed

that these things change in the course of the specialization continuum through changes in

fishing, but it has been disproved that in leisure activities over time a progression along the

specialization continuum is inevitable (Kuentzel & Heberlein, 2006). Other work (Kuentzel

& McDonald, 1992; Fisher, 1997) already questioned earlier that specialization does not

progress in a linear fashion. In Bryans’ (1977) work, there was no agreed definition of spe-

cialization at the time he wrote his paper and he did not operationalise this construct either.

Ditton et al. (1992)  further conceptualized the construct of recreation specialization

based on literature and studies from a social worlds’ perspective. Their perspective contains

involvement, commitment (commited behavior) and skill, as well as cognitive components

like learning of technology use and domain-specific communication and mediation. Newer

research of Scott & Schafer (2001) developed the concept further. They found that the level

of specialisation of an angler consists of at least three sub-dimensions: behavioral commit-
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ment, psychological commitment and skill/cognition. These may or may not correlate with

each other and are suggested to be measured separately as indicators of the degree of spe-

cialization of anglers.

Specialization is conceptualized as a progression in behaviors, skills and commitment

which is not necessarily a career path like Bryan (1977) suggested. Its’ dimensions are not

equidirectional, therefore progression might not necessarily occur in every dimension and

can be influenced by various turning points. “We do not suppose that people progress in

behavior, skills, and commitment in a lock step fashion. Progression is multi-dimensional

and people's involvement can be expected to change in a variety of ways” (Scott & Schafer,

2001,  p.338).  Therefore,  specialization  itself  should  be  operationalized  as  a  multi-

dimensional approach (Ditton et al., 1992), but one should not assume that anglers progress

in different specialization degrees.

 Specialization has been found to be related to lots of things like media use, human

interaction including verbal exchange, financial  investments as well as catch preferences,

the tendency to keep or release fish and preferences for angling or harvest regulations (e.g.,

Beardmore et al., 2013; Ditton et al., 1992; Fisher, 1997; Hutt & Bettoli, 2007; Morgan &

Soucy, 2009; Oh & Ditton, 2006; Salz & Loomis, 2005). But a more involved angler might

not necessarily express more support for regulations or conservation measures, including

things like catch and release as Bryan (1977) suggested (e.g.,  Dorow et al.,  2010). The

long-standing  prediction that  more specialized anglers  within their  hobbies  increasingly

focus less on catch itself (Ditton et al., 1992) has been challenged (Hutt & Bettoli, 2007;

Beardmore et al., 2011). In fact, more specialized anglers typically emphasize all aspects of

fishing more intensively,  including catch (e.g.,  Dabrowska et  al.,  2017).  Thus,  they are

more  likely  to  defend  their  access  to  fishing and  supporting  costly  stocking  or  HM

initiatives depending on different specialization indicators, traits and other factors (Dorow

et al.,  2010;  Salz  & Loomis,  2005;  Schroeder  et  al.,  2018).  While  the study by Bryan

(1977),  which  focused on trout  anglers,  found a  connection  between  a  high  degree  of

specialization and a  preference  for  HM over  stocking measures,  Arlinghaus & Mehner

(2005)  came  to  a  different  conclusion  due  to  a  different  approach  to  measuring
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specialization through behavioral commitment. “Less committed anglers optioned for HM

and more committed favored stocking.” (Arlinghaus & Mehner, 2005).

Ultimately,  it  is  not  clear  whether  more  specialized  anglers are  decreasingly

supporting fish stocking as previously assumed, as this is another way of achieving their

goals.  Thus, it is  unclear weather the results that more specialized anglers do not support

stocking (Bryan, 1977) as much really holds generally.

The study from Hutt & Bettoli (2007) focused on trout anglers’ specialization and its

relationship  to  skills,  catch  orientation  and  regulations.  Their  results  show  that  more

specialized  anglers  find  catching  trophy  fish,  experiencing  the  process  of  catch,  skill

development, releasing fish and restrictive regulations more important. Also for Loomis &

Holland (1997), the support for regulations was higher for more specialized anglers than for

less specialized ones. These two studies largely confirm Bryans’ (1977) results. However,

consumptive  and non-consumptive  specialists  differed  in  harvest  rates  and opinions  on

regulations which can be attributed to their demographic profiles. Salz & Loomis (2005)

found that more “specialized anglers showed a greater awareness of the negative impacts of

recreational harvest compared to less specialized” ones. On the other hand, they assumed

that  for  higher  specialized  anglers  regulations  like  access  denial  to  specific  ressources

might be more consequential and therefore likely to be opposed, as they are more ressource

dependent compared to less specialized individuals. Other studies (Dorow et al., 2010; Oh

et  al.,  2005;  Oh  &  Ditton,  2006)  made  the  same  assumption  contradicting  earlier

specialization  theory  (e.g.,  Bryan,  1977).  These  results  are  further  supported  by  some

findings about catch-related factors. Dabrowska et al. (2017) found a positive relationship

between specialization and “the importance of expected fish size and catch rates” and Oh &

Sutton (2019) assumed a higher  consumptive orientation with increasing specialization.

Factors  like  catch  rates  and consumption  would  apparently be  restrictes  by bag-limits,

which therefore  might be averted by more specialized anglers. Thus, such differences in

restriction support are not necessarily related to specialization as Bryan (1977) concluded

but underline the complexity of angler diversity.

More  recent  research  focusses  on  the  origin  of  specialization  and  the  impact  on

attitudes  towards  fish  stocking  and  HM.  Schroeder  et  al.  (2018)  included  values,
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involvement (e.g. angling centrality to lifestyle) and catch related motivations, to find out

which  constructs  are  positively  or  negatively  related  to  HM  in  contrast  to  stocking

measures.  In  detail,  apart  from  demographic  variables,  higher  involvement  (including

centrality), catch orientation, fishing years, satisfaction and education had a significantly

positive impact on anglers’ motivation towards stocking  over HM. Therefore, this study

shows  that  specialization  and  related  constructs,  such  as  catch  orientation,  are  useful

predictors for factors affecting intentions related to management (e.g.  the will  to spend

money to support these measures).

In  summary,  the  results  of  previous  research  show  that  some  specialization

dimensions  may  correlate  positively  with  stocking,  while  others  may not.  Therefore,

Bryan’s (1977) general hypothesis may not hold or only hold in relation to trout as a target

species. The conclusion is that anglers' behavior patterns are driven by attitudes, norms and

the targeted fish species and that relationships of specialization and stocking may need

more  systematic  study in  a  target  species  fashion.  Since  knowledge can  also influence

psychological constructs (Fujitani et al.,  2017) and thus also intentions,  domain-specific

and ecological knowledge should also be considered.

Education and knowledge

In his work, Bryan (1977)  linked higher specialization with more fishing knowledge and

education and attributes this to increased angler commitment. In other words, a higher level

of knowledge goes hand in hand with increased specialisation. The study by Morgan &

Soucy (2006) shows that more specialized trout anglers are more likely to take advantage of

appropriate educational opportunities than less specialized ones. Regarding the knowledge

of  trout  fishermen  about  ecological  resources,  they  found  a  positive  relationship with

specialization (Morgan & Soucy, 2009), which supports Bryans’ (1977) assumption. Since

all three studies are limited to trout fishing, it is initially questionable whether their results

also  apply  to  anglers  with  other  target  fish  species  and  if  increased  education  or

specialization can change anglers’ behavior.
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In  an  essay,  Schultz  (2011)  highlighted  four  researh  findings,  saying  that  not

(typically) education,  but social  norms guide behavior.  Regarding stocking, Riepe et  al.

(2017)  concluded  that  not  psychological  dispositions  (including  social  norms)  per  se

influence (behavioral) intentions of fisheries managers. Contextual (social and ecological)

factors also played a major role. Examples of such factors are shown in the following study,

which  in  the  course  of  the  Besatzfisch-project  provided  education  and  knowledge  and

examined the psychological disposition of anglers. 

Although Fujitani et al. (2016) found out that stocking-related knowledge could be

increased after corresponding lectures, this knowledge did not last long. The only exception

was the knowledge that stocking does not necessarily produce additive effects. Thus, the

change of attitudes and norms seems to depend on more than just ordinary education. In

another study they found that the participation of  anglers in adaptive management led to

more ecological knowledge than with ordinary education. It also led to changes in personal

norms, beliefs  and intentions  related to fish stocking (Fujitani  et  al.,  2017).  This  study

ultimately confirms what Arlinghaus (2006b) remarked: “Acceptance of angling impacts

(…) will very likely only develop if personal experiences are gained, because many anglers

tend to rely on personal experiences or knowledge of peers that are known and respected.”

Clubs’ fisheries managers or board-members are expected to be more involved with

more domain-specific knowledge, as they are the executing institutions when it comes to

fish stocking or HM and may in fact be more critical towards stocking. A recent master the-

sis in Lower Saxonian anglers found: “Anglers preferred fish stocking more than fisheries

managers, which can lead to a conflict of objectives within the angling clubs and result into

recourse to stocking instead of alternative management measures such as habitat manage-

ment.” (Wegener, 2020). As Connelly et al. (2000) also found anglers preferring stocking

more than fisheries managers, this aspect will be considered.
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Catch orientation

Specialization, as well as involvement, is a driver influencing angler traits like catch or

harvest  orientation  (Hunt  et  al.,  in  review;  Fig.  3).  Therefore  catch  orientation,  as  a

multidimensional trait construct itself (Anderson et al., 2007; Carlin et al., 2012; Kyle et al.,

2007), must be used separately from specialization factors as separate variables (Hunt et al.,

in review). For example, catch-and-release behavior is no indicator for commitment or skill

(Connelly et al., 2001), the latter being main aspects of specialization. Catch-related factors

strongly  influence  an  anglers’ satisfaction  (or  well-being;  measure  of  realized  utility,

Beardmore  et  al.,  2015),  which is  an  outcome of  the activity  (Arlinghaus,  2006a).  For

investigation of anglers’ diversity,  especially related to attitudes towards  stocking, it  is

important to note that satisfaction and catch orientation can influence an attitude towards

fish stocking and alternative tools such as HM (Schroeder et al., 2018).  Referring to fish

stocking, Arlinghaus et  al.  (2014) concluded that the anglers’ overall  positive view and

preference  for  stocking  measures  is  not  necessarily  intrinsic,  but  might  be  based  on a

preference  for  high  catch  rates.  Regarding  these  traits,  it  is  necessary  to  differentiate

anglers’ due to their catch orientation, because they are likely to respond to catch or harvest

regulations differently (Hunt et al., in review) as well as to stocking measures.
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Fig. 3: Progression of drivers, traits and outcomes regarding angling, after Hunt et al. (2020).

In  early  research,  several  aspects  were  identified  which  are  worth  investigating.

Established aspects like catching something,  catch quantity,  release or eat and catching

big/trophy/game fish were advised to  be  included as  well  as  the species  itself  (Aas &

Vittersø, 2000). Further research advised four specified factors: a) catching something; b)

catching many fish; c) catching big fish and d) keeping / releasing fish (Schroeder et al.,

2018; Schroeder & Fulton, 2013). “Catching fish to eat” also turned out to be an interesting

variable (Aas & Vittersø, 2000; Beardmore et al., 2011; Matlock et al., 1988) to include the

aspect of harvest or consumption back into the construct.  To keep or  catch-and-release

(C&R) the fish is one of the first decisions made after landing the individual. This decision,

in turn, is based on several factors including the importance placed on keeping fish, size

and species of the fish caught. The importance of keeping the fish could be related to a

consumptive orientation as well as on an ethical decision (Arlinghaus et al., 2007). The size

of the fish is likely to be related with consumption suitability, to landing-sizes and a trophy-

fish orientation (catching big fish).

Bryan (1977) proposed,  that  C&R is  related  to  specialization  as  more specialized

anglers shifted their focus from consumption of the fish to celebrate nature and the setting
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of the activity  over  time,  which  therefore includes  C&R. He also suggested,  that  trout

fishing itself (which is a species preference) including a relatively difficult and therefore

specialists’ technique, characterizes a specialized angler. Considering that catch orientation

is always based on the target species and related decisions are based on the current fish

caught, target species should neither be included in catch orientation nor in specialization.

Thus, catch orientation needs to be divided in consumptive,  catch importance (as a good

feeling of obvious outcome related to previous investments) and C&R issues which are

influenced by specialization and may vary by the target species (e.g., one can have a high

consumptive orientation to a species A but not species B). In turn, dimensions of catch

orientation should systematically relate to attitudes towards harvest regulations (Beardmore

et al., 2015).

Beardmore et al. (2011) found that “catch is important to anglers in a given context,

the importance of particular motives depended on the species targeted by anglers in a given

context.” The  importance of catch itself for anglers was also concluded by Conelly et al.

(2001).  Catch  motives  also  turned out  to  be  the  primary  reason for  anglers’ particular

species-location  combination  (Beardmore  et  al.,  2011)  and  the  relative  importance  of

(catch) outcome depends on the target species (and specialization level; Beardmore, 2013).

For example, some studies concerning put-and-take-fisheries pointed out the relationship of

higher catch rates and angler attraction (eg., Patterson & Sullivan, 2013). Other works also

showed stocking seemingly to be linked to positive catch outcomes among anglers (e.g.,

von Lindern, 2010; Eden & Bear, 2011), while many of them may not realize stocking is

likely to fail providing benefits (Lorenzen et al., 2012). So, it appears that traits are highly

context dependent including the target species and locations.  Therefore, a specialized an-

gler can be harvest or  C&R oriented, dependent on the context as for example shown in

Hutt & Bettoli (2007).
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Contextual effects of fish species

The hypothesis that more specialized anglers like less fish stocking was derived by Bryan

(1977) from trout anglers in wild streams, which might be a special case. In fact, more

recent research has shown that particularly fly fishers are concerned about genetic impacts

of stocking (Smith et al., 1997; Churchill et al., 2002; Hunt et al., 2010) and prefer wild

over stocked fish (Smith et al., 1997; Churchill et al., 2002; Hunt et al., 2010; Olausson &

Liu, 2011), as  it is possible to externally discriminate hatchery salmonids (e.g., erosed fins;

Fleming & Einum, 1997). There is ample debate also among salmonid anglers about the

risks of stocking (eg., Fausch, 2007). However, for other fish species, these effects are less

clear and thus Bryan’s (1977) assumption may not apply in other fish species.

As stated earlier, in culture-based fisheries with fishes that are not naturally recruiting,

stocking seems to be the only option to maintain a catchable fish population.  Under such

conditions specialized anglers depending more on fishing might have more to lose, in turn

possibly fostering support for stocking. As also mentioned above, overstocking can also

have  negative  consequences  for  the  angler,  depending  on  his  catch orientation  (e.g.,

overstocking can lead to slow growth;  Lorenzen, 1996).  This comes in  different earlier

described subdimensions  which,  in  combination with  many possible  target  species,  can

produce  very  different  stocking  preferences.  A highly  specialized  carp  angler  who  is

trophy-fish oriented might know about density dependent growth (Lorenzen, 1996) which

negatively affects trophy sizes and therefore avoids stocking. In contrast, an equally high

specialized carp angler with a different catch orientation (Hutt  & Bettoli,  2007) to fish

consumption might  support  intensive stocking, as prospect  on catching more small  and

medium sized carp for food.

The relationships complexity between catch orientation, support for fish stocking and

specialization can also be found in measures for stock enhancement. Recent research has

shown, that general assumptions of the success of stock enhancement are  not supported

(Molony et al.,  2005) for certain fish species like pike (Esox lucius;  Hühn et al. 2014).

Unaware of these scientific results, most anglers with certain target species might not be

able  to  discriminate  hatchery  fish,  therefore  they  might  think  stock  enhancement  is
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sucessful  and  ultimately  fostering  a  belief  in  stocking.  Thus,  it  is  likely  that  more

specialized anglers also support stock enhancement for pike or coarse fish, because they

have too much to loose (in contrast to Bryans’ (1977) assumption for trout anglers). On the

other  hand,  one  should  assume  that  more  specialised  anglers have  more  ecological

knowledge (eg., Gray et al., 2015; Morgan & Soucy, 2009) and therefore reject stocking in

naturally reproducing fish stocks.  If  that  is  the case,  at  least  few subdimensions of the

specialization  construct  might  correlate  negatively  with  attitudes  to  stocking,  personal

norms to stocking and the behavioral intention to engage in (increase) stocking.

Objectives and Hypotheses

This  research focusses  on  relationships between  anglers’  specialization,  their  catch

orientation, their target species and their psychological disposition related to stocking to

better understand the human dimensions of fish stocking.  Psychological disposition was

measured by beliefs, attitude, norms and behavioral intensions as well as knowledge related

to fish stocking and HM. A key goal was to revisit Bryan’s (1977) hypothesis according to a

negative relation of anglers’ specialization and stocking attitudes and examine whether this

holds across species or not. Target species was thus considered as contextual condition for a

sample  of  anglers  targeting  a  range  of  species  from  culture  based  fisheries  to  stock

enhancement fisheries and the relationship between specialization indicators, attitudes and

norms related to stocking were examined.

The following hypotheses were examined:

H1:  More specialized anglers have an improved ecological understanding about the  

functionality and eco-genetic risks of stocking.

H2:  More educated anglers have an improved ecological understanding about the  

functionality and eco-genetic risks of stocking.
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H3:  More educated anglers believe less in  the proclaimed positive stocking effect  

and thus, also believe less in past stocking methods.

H4:  More  specialized  anglers  show  reduced  support  for  stocking,  but  this  

relationship depends on the specialization indicator and target species.

H5:  A more  pronounced  orientation to  catch  importance  and  fish  consumption  

increases the angler’s support for stocking.

H6:  A more  pronounced  orientation to  voluntary  catch  and  release  reduces  the  

angler’s support for stocking.

H7:  Regular  anglers  have  a  stronger  support  for  fish stocking than club position  

holders.
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MATERIALS AND METHODS

Survey

All angling clubs in Lower Saxony, north-western Germany, were asked to participate in a

research project called “Besatzfisch” (www.besatz-fisch.de). From the volunteering clubs,

17 were selected, which fulfilled project-specific criteria (Arlinghaus et al., 2014). Among

other things, it was a prerequisite to participate in fish stocking experiments and domain-

specific training  courses.  Up to 400 members  per  club  were  asked for  participation  in

surveys.  Between  May  2011  and  February  2012  those  anglers  were  sent  a  (pre-test)

baseline  questionnaire  (see  appendix)  including  questions  about  attitudes,  beliefs,

knowledge and norms regarding fish ecology and fish stocking measures as well as angling

habits  (Arlinghaus et  al.,  2014). The completed and returned questionnaires (n = 2483)

were coded and form the present data set. The data set contains a large number of items

which can be used as variables that are suitable for analysis in the light of the previous

mentioned  hypotheses.  I  was  not  involved  in  the  collection  of  the  data  and  I  did  not

construct the questionnaire myself.

Variables

As  indicated earlier,  subdimensions of anglers’ specialisation (Tab. 1),  catch orientation

(Tab.  2)  and  demographics  (Tab.  3)  as  well  as  their  psychological  disposition  and

knowledge (Tab. 4, 5) were measured in this study. The general approach was as follows.

Multiple-item indices were created out of several questions of the survey. In the case

of unclear relationships between individual items, a factor analysis using Varimax rotation

was applied to  clarify the relationships  for a  corresponding assignment.  After  selecting

related items, indices were defined and checked for reliability considering the outcome of

Eisinga  et  al.  (2013)  and  Vaske  (2008).  For  indices  including  three  or  more  items
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Chronbach’s α (alpha); and for two-item indices Spearman-Brown coefficients (split-half

reliability) were used to  check for validity. In case of low α values below 0.7 items were

deleted to get the best possible value. “By convention, an alpha of 0.65 to 0.70 is often

considered  an  ‘adequate’ scale  in  parks,  recreation,  and  human  dimensions  research”

(Vaske, 2008, p.518). In the following sections, the creation of the individual indices is

described  in  more  detail.  Index  items  were  rated  on  a  Likert-scale  of  1  (eg.,  disagree

completely) to 5 (eg., agree completely). For predictor (independent) variables, indices for

subdimensions  of  specialization  and  catch  orientation,  as  well  as  demographics  were

created.

Specialization

Behavioral  commitment,  centrality  to  lifestyle and  skill were  used  as  specialization

indicators (Tab. 1). For representation of the cognition-index, which according to Scott &

Schafer (2001) should also be integrated there,  an index was created based on selected

questions  referring  to  information  sources  of  anglers. This exception  is  the  index  of

Ecological communication  (Tab. 1), where  Likert-scale and score items were combined.

Here, the discussion range was calculated by a score from 0 (no discussion at all) to 16

(number of person groups in range). In survey question 37 the respondents were able to

express to what different  groups of people they talk about domain-specific topics  while

multiple answers were possible. The higher the value, the more diverse or comprehensive is

the  social  environment  in  which  domain-specific  exchanges  take  place  and  where

information is collected. For the frequency of exchange and collection of information, the

answers to question 38, measured on a Likert scale of 1 (never) to 5 (very frequently), were

used.  For index creation, those items and the scores were stadardized and combined. This

construct could be interpreted as a part of a cognition-variable which was recommended by

Scott  &  Schafer  (2001).  For  behavioral  commitment  (Tab.  1),  items  according  to  the

participation in various angling-related activities, financial and time effort were included.

The selection is oriented to the commitment measurement of Arlinghaus & Mehner (2005).

Due to the obvious reduction of the α-value, an item referring to the duration of an angler's

club membership was deleted. The remaining items were also standardized before the index
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was created. Centrality to lifestyle (Tab. 1) was measured with questions that were similar

to Beardmore et al. (2013). The same applies for the skill index (Tab. 1), where instead of a

single  item,  several  items  related  to  skill  have  been  combined  with  knowledge  about

different fish species and related ecological aspects.
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Table 1

Designation and reliability of items and scales used for measuring the specialization dimensions.

Specialization indicator Increasing 
scores indicate

M SD Chronbach’s
α

α if 
item 
deleted

Corrected 
item-total 
correlation

     Behavioral commitment a Stronger 
commitment

0.03 0.7 0.719

How often do you take part in Club meetings? b 0.665 0.516

How often do you take part in Control/management 
fishing? b

0.657 0.546

How often do you take part in Work parties on club 
waters? b

0.677 0.470

How often do you take part in Regular, informal 
meetings with club members in a pub? b

0.680 0.455

How often do you take part in Other cultural activities 
organised by the club? b

0.641 0.604

Estimated replacement cost (€) for your fishing tackle 
+ boat (if existent) in total.

0.744 0.159

How many days (at a rough estimate) did you go 
fishing in 2010?

0.725 0.268

     Ecological communication a Higher verbal 
exchange

- 0.01 0.7 0.926

Discussion range - general aquatic ecology c 0.919 0.705

Discussion range - other management aspects apart 
from fish stocking c

0.918 0.727

Discussion range - development of fish populations in 
club waters c

0.917 0.749

Discussion range - Project Besatzfisch c 0.918 0.725

Discussion range - fishing spots c 0.920 0.680

Discussion range - fish stocking c 0.917 0.761

Frequency of discussion about: Aquatic ecology in 
general b

0.924 0.583

Frequency of discussion about: The development of 
fish populations in club waters b

0.918 0.725

Frequency of discussion about: Other management 
aspects than stocking b

0.920 0.696

Frequency of discussion about: Fish stocking b 0.919 0.707

Frequency of discussion about: Fishing spots b 0.925 0.572

Frequency of discussion about: Project Besatzfisch b 0.923 0.612

     Centrality (Psychological commitment) Stronger 
commitment

2.4 0.9 0.876

Were I to stop fishing, I could lose a great many of my
friends. d

0.886 0.521
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Table 1

(continued)

Specialization indicator Increasing 
scores indicate

M SD Chronbach’s
α

α if 
item 
deleted

Corrected 
item-total 
correlation

If I couldn’t go fishing, I don’t know what I would do 
instead. d

0.874 0.645

Due to my passion for angling, I have almost no time 
for other hobbies. d

0.867 0.708

I came to know the majority of my friends through 
fishing. d

0.879 0.593

I’d rather go fishing instead of doing something else. d 0.866 0.725

Other hobbies don’t interest me as much as fishing. d 0.865 0.727

I find that a large part of my life revolves around 
angling. d

0.863 0.750

     Skill Higher 
angling skill

2.7 0.6 0.860

Self-rated knowledge of: Biology of my target fish 
species f

0.850 0.607

Self-rated knowledge of: Aquatic ecology f 0.851 0.597

Self-rated knowledge of: Fish stocking in general f 0.840 0.723

Self-rated knowledge of: Pike stocking practices f 0.845 0.666

Self-rated knowledge of: Carp stocking practices f 0.844 0.679

Self-rated knowledge of: Measures for the sustainable 
care and management of water-bodies f

0.846 0.655

Self-rated skill compared to other anglers: With 
regards to catching carp g

0.864 0.432

Self-rated skill compared to other anglers: With 
regards to fishing in general g

0.852 0.581

Self-rated skill compared to other anglers: With 
regards to catching pike g

0.856 0.525

Self-rated skill compared to other anglers: With 
regards to catching brown trout g

0.872 0.327

Note. n = 2483. M  = mean; SD = standard deviation.
a Construct items were standardized to retain the original metric of the data
b Scale from 1 (never) to 5 (very frequently)
c Score from 0 (no discussion at all) to 16 (# of person groups in range)
d Scale from 1 (disagree completely) to 5 (agree completely)
e Scale from 1 (most important hobby) to 5 (one of many hobbies)
f Scale from 1 (very low) to 5 (very high)
g Scale from 1 (beginner) to 5 (fishing expert)
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Catch orientation

Since the survey contained four different items regarding catch orientation (Tab. 2), a factor

analysis was carried out in order to uncover possible relations. It shows that an orientation

to catch many fish and to catch big fish as well as catching fish for consumption and releas-

ing fish are related (the latter as assumed in Arlinghaus & Mehner, 2005). The item of re-

leasing fish was recoded for that purpose beforehand as a consumptive oriented angler is

not likely to release fish and vice-versa. Due to a bad Spearman-Brown coefficient the lat-

ter two items were handled as separate indices (voluntary catch & release and  fish con-

sumption, Tab. 2). Even if they correlate, causality to measure a latent construct cannot be

assumed for a low coefficient. An angler who is a consumerist may put back as many fish

as someone who is not a consumerist. He or she might prefer a particular species of fish and

therefore consistently put back all other species caught. On the other hand, C&R anglers

certainly also consume fish from time to time. If a fish is injured and would die after being

released, it is obligatory (in Germany) to take the fish out and kill it properly. There is a

high probability that this fish will be consumed when it is kept.

The orientations to catch many and big fish were combined in the variable of catch

importance (Tab. 2). This variable now refers to the process of catching itself, based on the

assumption that the catch of many and/or large fish reflects the angler's emotional orienta-

tion towards the possible outcome. The index expresses how important the catch itself is for

the angler to evaluate the trip as satisfying. As an example, an angler with a high orientation

puts the catch itself at the centre of his hobby, while an angler with a low orientation might

consider other, non-catch oriented aspects (like enjoying nature or friend’s company) to be

more important in pursuing the hobby.
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Table 2

Designation and reliability of items and scales used for measuring the catch orientation of the respondents.

Catch orientation Increasing 
scores indicate

M SD Spearman-Brown-
Coefficient

     Catch importance Stronger catch
importance

3.2 1.0 0.729

The bigger the fish caught, the better the fishing day. a

The greater the number of fish I catch, the happier I am. a

     Voluntary catch and release Stronger catch
orientation

3.2 1.2 -

I release most of the fish I catch. a

     Fish consumption Stronger catch
orientation

3.6 1.3 -

I go fishing to catch fish to eat. a

Note. n = 2483. M  = mean; SD = standard deviation.
a Scale from 1 (disagree completely) to 5 (agree completely)

Demographics

Another exception is the nominal variable of club position (Tab. 3).  It shows whether the

respondent is just a casual club member or fills a position in his club like board member or

fisheries manager. Several possible answers of the surveys’ question number 27 (see appen-

dix) were therefore recoded in two answers (0 = normal club member, 1 = member fills po-

sition in club). 

Demographic factors (Tab. 3), age, domain-specific (fisheries) and secondary educa-

tion were included as scores calculated from 1 (no further fisheries education) to 6 (high

further fisheries education) and from 1 (no school graduation) to 6 (A-Level).
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Table 3

Designation and means of demographic factors and club position referring to the respondents.

Demographic factor Increasing scores indicate M SD

Age Higher Age 49.19 16.172

Fisheries education a Higher fisheries education 2.82 0.793

School education b Higher school education 3.87 1.046

Club position c Member fills position in club 0.11 0.311

Note. n = 2483. M  = mean; SD = standard deviation.
a Score from 1 (no further fisheries education) to 6 (high further fisheries education)
b Score from 1 (no school graduation) to 6 (A-Level)
c 0 = normal club member, 1 = member fills position in club (eg., board member or fisheries manager)

Psychological disposition

For dependent variables, indices for subdimensions of the psychological disposition of the

anglers were created. The selection of items for index creation was inspired by the work of

Fujitani et al. (2017) and Riepe et al. (2017), but more items were used and some were

modified.

A larger part of the questionnaire consists of questions on the angler's knowledge of

various aspects of fish stocking. For this reason, a large number of sub-category indices

could be created (Tab. 4). The work of Fujitani et al. (2017) was used as a model, but more

items were  used,  resulting  in  other  and more  subcategories.  As an  example,  the  index

Knowledge about stocking impact can be mentioned here, for which items of question 14

were used. In Fujitani et al. (2017), where a similar index was created, items were selected

according to the content taught in their lectures. Since question 14 also contains items on

beliefs, a factor analysis was first carried out for the present study, which assigned more

items to the index. Although some items initially do not seem to fit in terms of content, the

good α value after the reliability analysis and the gradual exclusion of unusable items at the

latest shows that the remaining items can be used for the index. The same procedure was

followed for the other knowledge indices.
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The index formation of the (Functional) Beliefs was also oriented towards Fujitani et

al. (2017). However, factor and reliability analyses resulted in other indices that are more

reliable.  For  example,  the  division  of  the  index "Belief  in  stocking -  Consideration  of

alternatives to stocking" of Fujitani et al. (2017) into the two indices "Functional belief in

habitat  management  (relative  to  stocking)"  (Tab.  5)  and  "Functional  belief  in

angling/harvest regulations (relative to stocking)" (Tab. 4), which was carried out after a

factor analysis, resulted in better reliability values. A similar procedure was followed for

the "Belief in the functionality of stocking" by Fujitani et al. (2017) (cf. Tab. 4, 5). Due to

the large scope of the questionnaire,  further  belief  indices  were created,  which include

items on other relevant areas regarding fish stocking. The selection of items was based on

the  content  of  the  statements.  Here,  too,  factor  and  reliability  analyses  were  used  for

verification.
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Table 4

Designation and reliability of items and scales used for measuring the psychological disposition of the respondents 
refering to fish stocking and habitat management.

Respondent’s psychological disposition Increasing 
scores indicate

M SD Chronbach’s
α

α if 
item 
deleted

Corrected 
item-total 
correlation

- Respondent’s behavioral intention towards stocking

     Behavioral intention to increase stocking Stronger 
intention

1.5 0.4 0.792

Amount of fish stocked overall a 0.751 0.587

The stocking of large, catchable fish a 0.765 0.519

The stocking of other fish species a 0.774 0.468

The stocking of smaller fish a 0.786 0.403

Pike stocking a 0.763 0.528

Carp stocking a 0.757 0.562

The stocking of coarse fish a 0.755 0.567

     Behavioral intention to reduce stocking Stronger 
intention

1.3 0.4 0.855

Amount of fish stocked overall b 0.831 0.722

The stocking of large, catchable fish b 0.848 0.552

The stocking of other fish species b 0.853 0.561

The stocking of smaller fish b 0.829 0.665

Pike stocking b 0.831 0.647

Carp stocking b 0.824 0.708

The stocking of coarse fish b 0.830 0.653

- Respondent’s knowledge about various stocking 
aspects

     Knowledge about stocking genetics More 
knowledge

3.4 0.6 0.535

Stocked fish should be genetically similar to wild
fish. c

0.478 0.304

The loss of genetic diversity within a fish species 
threatens the adaptability of this species to changing 
environmental conditions. c

0.476 0.307

Stocked fish (raised from) local fish populations have 
a higher survival rate than stocked fish (raised from) 
distant populations. c

0.352 0.437

It is irrelevant where the stocked fish come from; the 
main thing is that the habitat conditions in the water to
be stocked are in order. c

0.529 0.254
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Table 4

(continued)

Respondent’s psychological disposition Increasing 
scores indicate

M SD Chronbach’s
α

α if 
item 
deleted

Corrected 
item-total 
correlation

     Knowledge about stocking impact More 
knowledge

3.4 0.5 0.704

The supplemental stocking (into a water body) of an 
already established fish species which exhibits strong 
natural recruitment is utterly ineffectual. c

0.690 0.311

Wild fish originating from a particular water body are 
more successful (superior to) than stocked fish of the 
same species. c

0.673 0.423

Increasing the population size of a fish species above 
the natural carrying capacity results in the 
displacement of other fish species. c

0.679 0.390

When too many adult fish are stocked, the growth rate 
of the stocked fish is very slow. c

0.678 0.393

Stocking is unnecessary when sufficient spawning 
sites are available. c

0.680 0.376

The interbreeding of stocked and wild fish can lead to 
a reduction in the survival rate of locally adapted 
fish. c

0.701 0.215

Stocked and wild fish are competitors. c 0.686 0.335

Each water-body has an upper limit to the total 
number of naturally-recruited fish (it can carry), which
cannot be increased through fish stocking. c

0.680 0.373

Fish stocking increases the competition between fish 
in a water-body, and so influences the various links in 
the food-chain. c

0.686 0.335

Diseases and parasites are introduced to water bodies 
through fish stocking. c

0.691 0.303

Fish stocking events should be occasionally 
discontinued, to see how the fish populations react. c

0.689 0.312

Nature is in a state of constant change, to which 
stocking events must be continually adapted. c

0.693 0.284

     Knowledge about stocking need More 
knowledge

3.0 0.6 0.652

Club members are unhappy with their catches. d,e 0.629 0.326

The average catch per day constantly decreases. d,e 0.630 0.320

Many catches were reported last year. d,e 0.638 0.282

Absent year-classes were identified during a 
population evaluation. d,e

0.605 0.407

Catch reports were very high over a long time-
period. d,e

0.620 0.347
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Table 4

(continued)

Respondent’s psychological disposition Increasing 
scores indicate

M SD Chronbach’s
α

α if 
item 
deleted

Corrected 
item-total 
correlation

Very few young fish were caught during a population 
evaluation. d,e

0.607 0.391

Very few adult fish were caught during a population 
evaluation. d,e

0.581 0.482

     Knowledge about stocking size More 
knowledge

3.2 0.7 0.568

Stocking large fish makes no sense, because the fish 
are quickly fished out after stocking. c

0.478 0.373

Stocking large fish makes no sense, because they are 
not able to adapt themselves to the water conditions. c

0.455 0.387

Fish-fry stocking is better than the stocking of larger 
fish, because the animals adapt better to the water 
conditions. c

0.471 0.375

- Respondent’s sociopsychological characteristics

     Personal norms to stock  fish Stronger norm 4.0 0.8 0.840

The care and management (of fish stocks) is 
unimaginable without fish stocking for me. c

0.825 0.601

We anglers have a moral obligation to contribute to the
sustainable management of fish stocks through 
stocking. c

0.786 0.722

I feel personally obliged to support fish stocking 
measures. c

0.792 0.694

We anglers have a responsibility to contribute to the 
care and management of fish stocks by means  of 
stocking. c

0.824 0.585

An integral part (role) of recreational fishing is that we
stock fish. c

0.807 0.644

     Social norms to stock  fish Stronger norm 3.5 0.5 0.575

Many of my fishing buddies expect that fish stocking 
should be carried out in fishing water-bodies. c

0.536 0.306

Many of my fishing buddies are viewing fish stocking 
in an increasingly critical way. c,e

0.453 0.444

Many of my fishing buddies express the wish that fish 
stocking be discontinued on a trial basis. c,e

0.495 0.377
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Table 4

(continued)

Respondent’s psychological disposition Increasing 
scores indicate

M SD Chronbach’s
α

α if 
item 
deleted

Corrected 
item-total 
correlation

Many of my fishing buddies support regular fish 
stocking in our club waters. c

0.539 0.297

Many of my fishing buddies do not agree with the way
in which stocking is carried out. c,e

0.569 0.255

- Respondent’s beliefs related to stocking and habitat 
management

     Functional belief in importance of stocking  
     adjustment

Stronger belief 4.1 0.6 0.813

Good fisheries management includes the continual 
evaluation of practices and the adjustment of goals and
practices in the future. c

0.767 0.628

We should reflect upon the previous successes and 
failures of fish stocking in our club, and adjust our 
future practices accordingly. c

0.748 0.667

We should continually adjust the management 
practices in our club. c

0.755 0.652

Good fisheries management means, above all, learning
from prior experience, and to adjust practices 
accordingly. c

0.789 0.580

     Functional belief in importance of stocking 
     evaluation

Stronger belief 3.8 0.7 0.707

We should discuss stocking practices in our club more 
intensively, and include a larger group of anglers in the
planning. c

0.665 0.485

We should set concrete goals before carrying out fish 
stocking, and measure the success of the stocking 
against these. c

0.551 0.577

Every fish stocking event in our club should be 
scrutinized, and regularly evaluated as to its success. c

0.630 0.514

     Functional belief in angling/harvest regulations
     (relative to stocking)

Stronger belief 3.0 0.7 0.723

Introduction of daily bag-limit. f 0.694 0.432

Lengthening closed seasons over the legal 
requirements. f

0.666 0.506

Limiting the number of anglers per water body. f 0.707 0.400
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Table 4

(continued)

Respondent’s psychological disposition Increasing 
scores indicate

M SD Chronbach’s
α

α if 
item 
deleted

Corrected 
item-total 
correlation

Protection of spawners by means of window-limits. f 0.668 0.500

Increasing the minimum size-limit above the legal 
requirements. f

0.637 0.572

Note. n = 2483. M  = mean; SD = standard deviation.
a Scale from 1 (keep the same) to 3 (strongly increase)
b Scale from 1 (keep the same) to 3 (strongly reduce)
c Scale from 1 (disagree completely) to 5 (agree completely)
d Scale from 1 (no indication at all) to 5 (very strong indication)
e Items reversed in scale
f Scale from 1 (much smaller contribution than stocking) to 5 (much bigger contribution than stocking)

For the index of the Personal norms (Tab. 4), the compilation of Fujitani et al. (2017) was

also used.  As already mentioned, item 2 of question 7 was added here after the factor

analysis.

The selection of items for the Social norms (Tab. 4) was derived from the item used

by Riepe et  al.  (2017).  Here,  the questionnaire  provided several  representative answers

(question 20, see appendix) for the compilation of the index. Although several items were

gradually excluded after factor and reliability analyses, the relatively low α ultimately fell

short of expectations. This circumstance will be considered later in the interpretation of the

results.

The index for the  Attitude towards stocking (Tab. 5)  was initially  compiled as in

Fujitani et al. (2017). Items 1, 2 and 4 of question 7 of the questionnaire (see appendix)

were used for this purpose. However, item 2 was assigned to the  Personal norms after a

factor analysis due to a higher degree of conformity.
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Table 5

Designation and reliability of items and scales used for measuring the psychological disposition of the respondents 
refering to fish stocking and habitat management.

Respondent’s psychological disposition Increasing 
scores indicate

M SD Spearman-Brown-
Coefficient

- Respondent’s sociopsychological characteristics

     Attitude towards fish stocking Stronger 
attitude

4.1 0.8 0.714

I strongly support fish stocking for the management of our waters. a

I get a good feeling when fish stocking is carried out. a

- Respondent’s beliefs related to stocking and habitat management

     Belief in consistency of past stocking decisions Stronger belief 3.5 0.9 0.702

Good fisheries management includes sticking to proven methods. a

That which has worked well once during fish stocking, will probably 
bring good results in the future. a

     Functional belief in habitat management
    (relative to stocking)

Stronger belief 3.7 0.9 0.736

Creation of closed areas to allow undisturbed spawning. b

Creation of spawning opportunities. b

     Functional belief in positive stocking effect Stronger belief 4.1 0.8 0.676

I’m convinced that fish stocking is generally successful. a

Fish stocking is an effective management measure to increase fish 
population size. a

Note. n = 2483. M  = mean; SD = standard deviation.
a Scale from 1 (disagree completely) to 5 (agree completely)
b Scale from 1 (much smaller contribution than stocking) to 5 (much bigger contribution to stocking)

The same items were used for behavioral intentions as in Fujitani et al. (2017). Here,

however, the Likert-scale included response options in two directions: 1 (strongly reduce)

to 5 (strongly increase). In the present study, two indices (Tab. 4) were created from this,

each containing one of the two directions. The  Behavioral intention to increase stocking

was scaled from 1 (keep the same) to 3 (strongly increase) and the  Behavioral intention to

reduce stocking was scaled from 1 (keep the same) to 3 (strongly reduce). The aim of this
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division was to obtain a more accurate picture of the relationship between these intentions

and the predictors.

Target species

Former research has shown, that anglers with different target species provide different per-

spectives regarding management (Connelly et al., 2000). Based on the assumption that an-

gling behaviour  and stocking preferences  are  context-dependent,  the  respondents in  the

present study were divided into groups belonging to one of the two previously described

stocking measure types. Those groups include their targeted species as well as a certain

stocking background. In the questionnaire, anglers were able to indicate their three most

frequently  fished  species  as  open  questions.  For  the  group  assignment,  the  respective

species was selected from all three preference levels. This procedure makes it possible to

evaluate some anglers more than once, as it increases the number of cases.

The group "predators" includes for example the species of perch (Perca fluviatilis),

pike (Esox lucius) and zander / perch-pike (Sander lucioperca). An angler who declared

one of the three species is in this group. The stocking background of this group as well as

of the coarse fish group (including all listed coarse-fish species) is due to the earlier de-

scribed “stock enhancement” as the included species are known to recruit in Central Europe

under natural condition. Thus, the carp anglers’ group (including all listed carp species) has

the background of “culture-based stocking” as well as the eel anglers (Anguilla anguilla). 

The salmonids group is an exception. This group contains mostly trout anglers. As no

information on fishing techniques was provided in the questionnaire, no distinction can be

made here between fly-fishermen and other salmonids anglers. Therefore, it is not possible

to differentiate between put-and-take lake anglers, which is a widespread fishing-culture

nowadays, and those upstream fly-fishing trout anglers as described in Bryan (1977). As the

name suggests, put-and-take lakes are culture-based stocking (mainly rainbow trout (On-

corhynchus mykiss)), whereas the stocking of e.g. brown trout (Salmo trutta) in mountain

streams is considered stock enhancement, as this species is indigenous to the area. Never-
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theless,  this  group  was  added  due  to  the  high  number  of  respondents  who  included

salmonids as target species as well as to get further information about the general validity

of Bryans’ (1977) assumptions. However, it cannot be excluded that most trout fishermen

visit put-and-take lakes and may therefore have less basic knowledge and interest in the ef-

fects of fish stocking or HM. Therefore, caution is advised when comparing the results of

this mixed salmonid group with Bryan's (1977) study, where  exclusively fly-fishing trout

anglers in natural habitats were focussed.

Data analysis

Ordinal regression analyses were conducted to predict the respondents’ psychological dis-

position relative to specialization and trait-like disposition as well  as demographics and

their possible club position. Although so far most analyses of such data have been per-

formed with regressions for metric variables, for Likert-scale variables, ordinal regression

turned out to be the most adequate procedure as it ensures the most precise description of

the data (Abreu et al., 2008; Lindell & Kruschke, 2018; Stewart et al., 2019). The real dis-

tances between the ranked values of the psychological disposition variables are not known,

therefore these indices were treated as ordinal variables (Norris et al., 2006).

A separate model was calculated for each target species group and each dependent

variable, as described below. Knowledge, attitude, beliefs, norms and behavioral intentions

(indices) were entered as ordinal dependent variables for the ordinal regression model using

a logit-link function as the data was not normally distributed. For independent variables, the

nominal club position variable was included as a factor, specialization and catch orientation

variables as well as age were entered as metric covariates. Both independent education vari-

ables were added as ordinal factors.

The Statistical Program for the Social Sciences (SPSS 25.0, by IBM) was used for the

above described data analysis considering the work of Liu (2009) and McCullagh (1980).

The regression results include log-likelihood and McFadden pseudo R2 for model accuracy

as well as estimates, standard deviations and p-values for the parameters.
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RESULTS

Descriptives

On average, the respondents (n = 2483) were 49 years old (SD = 16.2 years; range 10 – 92

years). Apart from the mainly male part (94.8%), there were 2.8% females and 2.3% lacked

this information. 249 (10%) of the respondents were holding a position in their fishing club

and 7.3% lacked the information. The rest  were normal club members. Within the target

species groups there were 991 (39.9%) anglers who declared carp as one of their top three

target species. The coarse fish group contained 698 (28.1%) anglers and 966 (38.9%) were

targeting eel. As the largest group, 1670 (67.3%) of the respondents were included in the

predators  group  and  616  (24.8%)  were  targeting salmonids.  Most of  the  respondents

(55.5%) had the intention of increasing overall fish stocking. 18.8% wanted to maintain the

overall stocking level and only 20.8% stated the intention to reduce stocking.

Regarding  education,  49.3% of  the  respondents  had  “Hauptschulabschluss”,  something

similar, no graduation at all or yet, or lacked the information. 29.3% had “Realschulab-

schluss” and 21.4% had “Fachhochschulreife” or “Hochschulreife”. The fisheries education

score (Tab. 4) revealed 30.7% of the respondents having no further fisheries education at all

or lacked the information. 59.4% had low to medium and only 9.8% had medium to high

further fisheries education.

Model fit and predictive power

Generally, the log-likelihood values of the various models predicting the knowledge, atti-

tude, beliefs, norms and behavioral intentions regarding stocking were highly significant.

Exceptions appeared when measuring the knowledge about the need of stocking (Tab. 7),

where just  the carp and the predators groups  revealed significant  log-likelihood values.

Similar characteristics occurred also in the measurement of the belief in habitat manage-
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ment relative to stocking (Tab. 15). The intention to increase stocking (Tab. 19) was better

predictable than the intention to reduce stocking (Tab. 20) indicated by a lower log-likeli-

hood significance of the latter.

Strongly non-significant coefficients were excluded from interpretation. Some coeffi-

cients were close to significant (p = 0.1 – 0.05) so they were also considered, but their in-

clusion into interpretations were done with caution and generally did not change the inter-

pretative direction as expounded in details below.

Species-specific effects of specialization, catch orientation and demographics on 
anglers’ psychological disposition

The effects are ordered by dependend variables considering the TPB (Fig. 1) and the CHM

(Fig. 2).

Knowledge

School education had a significantly positive effect on the knowledge about the impact of

stocking and genetic aspects of stocking. Fisheries education also contributed its part there,

as most estimates were positive, although not as strong as for school education (Tab. 6, Tab.

9). In salmonids, a high catch orientation positively related to the knowledge about the need

of stocking (Tab. 7). Knowledge about the size of stocked fish was significantly influenced

positively by a high degree of consumptiveness and a high tendency to engage in voluntary

catch and release (Tab. 8).  Older anglers showed more knowledge about the impact of

stocking and the size of fish stocked (Tab. 6, Tab. 8), but not for genetic  aspects and stock-

ing need (Tab. 7, Tab. 9). Specialization indicators had no mentionable effect on knowledge

variables except in two exceptional cases:  more committed coarse fish anglers had less

knowledge  about  the  size  of  stocked  fish  and  increased  ecological  communication  by

predator anglers negatively affected the knowledge about stocking genetics.
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Table 6

Species-specific ordinal regression analyses on the impact of specialization, catch orientation, club position and 
demographic factors on knowledge about the impact of stocking.

Target species

Predictor Carp Coarse fish Eel Predators Salmonids

 Specialization

   Behavioral commitment - 0.044
(0.138)

- 0.326
(0.169)

- 0.251
(0.143)

- 0.103
(0.107)

- 0.065
(0.169)

   Centrality to lifestyle 0.100
(0.089)

0.123
(0.103)

0.057
(0.092)

0.050
(0.069)

0.179
(0.116)

   Skill 0.096
(0.142)

- 0.118
(0.185)

0.166
(0.156)

0.052
(0.115)

- 0.139
(0.184)

   Ecological communication 0.035
(0.122)

0.280
(0.148)

- 0.115
(0.135)

0.012
(0.093)

0.020
(0.159)

 Catch orientation

   Catch importance 0.075
(0.070)

0.030
(0.088)

- 0.098
(0.073)

- 0.022
(0.054)

- 0.030
(0.086)

    Fish consumption 0.037
(0.060)

0.180 *
(0.074) 

0.108
(0.067)

0.081
(0.048)

- 0.017
(0.083)

   Voluntary catch & release 0.179 *
(0.064) 

0.212 **
(0.081) 

0.036
(0.064)

0.095
(0.049)

0.128
(0.079)

 Club position

   Club position a - 0.386
(0.339)

- 0.515
(0.344)

- 0.284
(0.323)

- 0.180
(0.248)

0.140
(0.411)

 Demographics

   Age 0.017 ***
(0.004) 

0.022 ***
(0.005) 

0.022 ***
(0.005) 

0.017 ***
(0.003) 

0.014 *
(0.006) 

   Fisheries education 0.092
(0.093)

0.278 *
(0.119) 

0.200 *
(0.098) 

0.151 *
(0.076) 

0.210
(0.124)

   School education 0.240 ***
(0.066) 

0.239 **
(0.081) 

0.259 ***
(0.073) 

0.254 ***
(0.053) 

0.273 **
(0.087) 

 Model fit

   -2 Log-Likelihood = 4101.367 *** 2642.839 *** 3929.991 *** 6882.966 *** 2552.190 **

   Pseudo R2: McFadden = 0.010 0.020 0.013 0.009 0.011

   n = 654 424 628 1083 405

Note. Significant (p < 0.05) and almost significant (p 0.1 – 0.05) parameter estimates are shown in boldface. 
    Standard errors are in parentheses below.

    a 0 = normal club member; 1 = member fills position in club (eg., board member or fisheries manager)

    * p < 0.05 ** p < 0.01 *** p < 0.001

    For item scales of respondents’ knowledge about stocking impact variable, see Tab. 4.
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Table 7

Species-specific ordinal regression analyses on the impact of specialization, catch orientation, club position and 
demographic factors on knowledge about the need of stocking.

Target species

Predictor Carp Coarse fish Eel Predators Salmonids

 Specialization

   Behavioral commitment - 0.238
(0.139)

- 0.438 *
(0.170) 

- 0.025
(0.142)

- 0.091
(0.106)

- 0.041
(0.167)

   Centrality to lifestyle 0.055
(0.089)

0.177
(0.104)

0.070
(0.092)

0.074
(0.069)

0.026
(0.116)

   Skill 0.007
(0.142)

- 0.006
(0.183)

- 0.127
(0.157)

- 0.074
(0.115)

0.114
(0.185)

   Ecological communication 0.152
(0.122)

0.253
(0.148)

0.097
(0.136)

0.087
(0.093)

0.086
(0.159)

 Catch orientation

   Catch importance 0.283 ***
(0.071) 

0.201 *
(0.088) 

0.195 **
(0.074) 

0.220 ***
(0.055) 

0.020
(0.086)

    Fish consumption - 0.041
(0.060)

0.049
(0.074)

0.033
(0.067)

0.042
(0.048)

0.099
(0.083)

   Voluntary catch & release - 0.063
(0.064)

- 0.003
(0.081)

0.047
(0.064)

0.024
(0.048)

- 0.084
(0.079)

 Club position

   Club position a 0.093
(0.334)

- 0.163
(0.344)

0.153
(0.324)

- 0,000069
(0.246) 

0.690
(0.414)

 Demographics

   Age - 0.004
(0.004)

- 0.003
(0.005)

- 0.005
(0.005)

- 0.003
(0.003)

0.000
(0.006)

   Fisheries education 0.179
(0.093)

0.065
(0.118)

- 0.017
(0.098)

0.086
(0.076)

0.206
(0.125)

   School education 0.042
(0.065)

- 0.106
(0.081)

0.012
(0.072)

0.042
(0.052)

0.028
(0.085)

 Model fit

   -2 Log-Likelihood = 3743.275 ** 2423.963 3535.022 6177.770 * 2263.885

   Pseudo R2: McFadden = 0.007 0.008 0.003 0.004 0.005

   n = 655 424 628 1091 404

Note. Significant (p < 0.05) and almost significant (p 0.1 – 0.05) parameter estimates are shown in boldface. 
    Standard errors are in parentheses below.

    a 0 = normal club member; 1 = member fills position in club (eg., board member or fisheries manager)

    * p < 0.05 ** p < 0.01 *** p < 0.001

    For item scales of respondents’ knowledge about stocking need variable, see Tab. 4.
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Table 8

Species-specific ordinal regression analyses on the impact of specialization, catch orientation, club position and 
demographic factors on knowledge about the size of stocked fish.

Target species

Predictor Carp Coarse fish Eel Predators Salmonids

 Specialization

   Behavioral commitment - 0.164
(0.140)

- 0.476 **
(0.171) 

- 0.006
(0.143)

- 0.041
(0.107)

- 0.046
(0.171)

   Centrality to lifestyle 0.050
(0.090)

0.033
(0.105)

0.115
(0.092)

0.116
(0.070)

0.129
(0.117)

   Skill - 0.148
(0.143)

- 0.181
(0.184)

0.001
(0.157)

- 0.128
(0.115)

0.039
(0.184)

   Ecological communication 0.055
(0.123)

0.198
(0.150)

- 0.161
(0.137)

- 0.056
(0.094)

- 0.252
(0.163)

 Catch orientation

   Catch importance - 0.054
(0.070)

0.010
(0.089)

- 0.016
(0.073)

- 0.093
(0.055)

- 0.125
(0.087)

    Fish consumption 0.222 ***
(0.061) 

0.196 **
(0.075) 

0.159 *
(0.068) 

0.141 **
(0.049) 

0.214 *
(0.084) 

   Voluntary catch & release 0.134 *
(0.065) 

0.283 **
(0.082) 

0.184 **
(0.065) 

0.175 ***
(0.049) 

0.320 ***
(0.080) 

 Club position

   Club position a 0.329
(0.337)

0.198
(0.347)

- 0.074
(0.326)

0.118
(0.248)

0.310
(0.417)

 Demographics

   Age 0.017 ***
(0.004) 

0.020 ***
(0.005) 

0.018 ***
(0.005) 

0.013 ***
(0.003) 

0.011
(0.006)

   Fisheries education - 0.007
(0.093)

0.012
(0.120)

- 0.032
(0.099)

- 0.051
(0.076)

0.090
(0.126)

   School education - 0.094
(0.066)

- 0.141
(0.081)

- 0.046
(0.072)

- 0.045
(0.052)

- 0.166
(0.086)

 Model fit

   -2 Log-Likelihood = 2810.565 *** 1844.821 *** 2681.738 ** 4722.661 *** 1697.777 ***

   Pseudo R2: McFadden = 0.016 0.022 0.011 0.009 0.020

   n = 655 426 633 1091 406

Note. Significant (p < 0.05) and almost significant (p 0.1 – 0.05) parameter estimates are shown in boldface. 
    Standard errors are in parentheses below.

    a 0 = normal club member; 1 = member fills position in club (eg., board member or fisheries manager)

    * p < 0.05 ** p < 0.01 *** p < 0.001

    For item scales of respondents’ knowledge about stocking size variable, see Tab. 4.
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Table 9

Species-specific ordinal regression analyses on the impact of specialization, catch orientation, club position and 
demographic factors on knowledge about stocking genetics.

Target species

Predictor Carp Coarse fish Eel Predators Salmonids

 Specialization

   Behavioral commitment 0.182
(0.140)

0.032
(0.170)

0.163
(0.143)

0.054
(0.107)

- 0.072
(0.170)

   Centrality to lifestyle 0.096
(0.089)

0.075
(0.104)

0.021
(0.092)

0.075
(0.069)

0.031
(0.116)

   Skill 0.011
(0.142)

- 0.159
(0.184)

0.309
(0.158)

0.190
(0.115)

0.211
(0.184)

   Ecological communication - 0.107
(0.123)

0.195
(0.150)

- 0.160
(0.137)

- 0.188 *
(0.094) 

- 0.048
(0.162)

 Catch orientation

   Catch importance - 0.021
(0.070)

- 0.084
(0.088)

- 0.141
(0.074)

- 0.150 **
(0.055) 

- 0.070
(0.087)

    Fish consumption 0.056
(0.061)

0.068
(0.074)

0.017
(0.067)

0.038
(0.048)

- 0.069
(0.083)

   Voluntary catch & release 0.049
(0.064)

0.028
(0.081)

- 0.053
(0.064)

0.003
(0.049)

0.054
(0.079)

 Club position

   Club position a - 0.350
(0.336)

0.101
(0.346)

- 0.211
(0.326)

0.037
(0.247)

- 0.010
(0.415)

 Demographics

   Age 0.006
(0.004)

0.006
(0.005)

0.003
(0.005)

0.006
(0.003)

0.001
(0.006)

   Fisheries education 0.193 *
(0.094) 

0.022
(0.119)

0.251 *
(0.099) 

0.379 ***
(0.077) 

0.204
(0.125)

   School education 0.171 *
(0.066) 

0.226 **
(0.081) 

0.219 **
(0.073) 

0.231 ***
(0.053) 

0.294 **
(0.087) 

 Model fit

   -2 Log-Likelihood = 2965.237 * 1065.952 2779.968 *** 4940.829 *** 1814.029 **

   Pseudo R2: McFadden = 0.007 0.007 0.012 0.015 0.014

   n = 656 426 633 1091 406

Note. Significant (p < 0.05) and almost significant (p 0.1 – 0.05) parameter estimates are shown in boldface. 
    Standard errors are in parentheses below.

    a 0 = normal club member; 1 = member fills position in club (eg., board member or fisheries manager)

    * p < 0.05 ** p < 0.01 *** p < 0.001

    For item scales of respondents’ knowledge about stocking genetics variable, see Tab. 4.
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Beliefs

Both educational determinants had a negative influence on the belief in the consistency of

past stocking decisions (Tab. 10) showing the doubt of more educated anglers concerning

past stocking practices in general. More educated anglers of stock enhancement fisheries

(coarse fish, predators) believed less in a positive stocking effect, while more committed

anglers did the opposite among all target species (Tab. 11). Even if some estimates were not

significant, more educated anglers generally showed a stronger belief in the importance of

stocking adjustment (Tab. 17). Carp and predator anglers with larger fisheries education ex-

hibited elevated beliefs in HM over stocking measures (Tab. 15); for eel anglers this rela-

tionship was close to significance as well. Club position holders believed less in the effect

of angling/harvest regulations relative to stocking measures (Tab. 14). Excluding the value

of the salmonids due to the non-significant log-likelyhood, all other estimates were nega-

tive and, except for the eel group, significant.

An orientation to catch importance overall exposed stronger beliefs in past stocking

decisions and a generally positive belief that stocking is impactful and increases stock sizes

(Tab. 10, Tab. 11). Matching this, catch importance shows negative significant estimates

when it came to the beliefs in regulations and HM over stocking measures (Tab. 14, Tab.

15), even if not all values were significant. Anglers with a more pronounced C&R orienta-

tion believed more in the importance of stocking evaluation (Tab. 12) as well as in angling/

harvest regulations over stocking measures even though insignificant values occurred for

eel and salmonids (Tab. 14).

More committed anglers believed more in a generally positive effect of stocking (Tab.

11) while centrality to lifestyle and skill positively affected the belief in the importance of

stocking evaluation among all  groups (Tab. 12).  A higher ecological  communication of

carp, coarse fish and predators anglers generated a stronger believe in the consistency of

past stocking decisions (Tab. 10). Apart from that, specialization indicators had no mention-

able species-specific effects in beliefs.

Anglers’ age strengthened beliefs directly referring to stocking (Tab. 10 to Tab. 13) without

doing so for beliefs related to alternatives (Tab. 14, Tab. 15).
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Table 10

Species-specific ordinal regression analyses on the impact of specialization, catch orientation, club position and 
demographic factors on belief in the consistency of past stocking decisions.

Target species

Predictor Carp Coarse fish Eel Predators Salmonids

 Specialization

   Behavioral commitment - 0.145
(0.143)

- 0.257
(0.172)

- 0.185
(0.145)

- 0.179
(0.109)

- 0.082
(0.176)

   Centrality to lifestyle 0.129
(0.091)

0.080
(0.106)

0.166
(0.093)

0.180 *
(0.071) 

0.088
(0.119)

   Skill 0.042
(0.146)

- 0.034
(0.188)

0.085
(0.159)

0.171
(0.118)

0.685 ***
(0.192) 

   Ecological communication 0.340 **
(0.126) 

0.351 *
(0.155) 

0.098
(0.138)

0.249 *
(0.096) 

- 0.131
(0.169)

 Catch orientation

   Catch importance 0.151 *
(0.072) 

0.207 *
(0.090) 

0.117
(0.074)

0.177 **
(0.056) 

0.071
(0.089)

    Fish consumption 0.132 *
(0.062) 

0.015
(0.075)

0.007
(0.068)

- 0.003
(0.049)

0.014
(0.085)

   Voluntary catch & release 0.075
(0.066)

0.013
(0.083)

0.083
(0.065)

0.086
(0.050)

0.124
(0.082)

 Club position

   Club position a 0.032
(0.342)

0.026
(0.352)

0.029
(0.329)

- 0.152
(0.251)

0.050
(0.424)

 Demographics

   Age 0.030 ***
(0.004) 

0.035 ***
(0.006) 

0.036 ***
(0.005) 

0.032 ***
(0.004) 

0.032 ***
(0.006) 

   Fisheries education - 0.367 ***
(0.096) 

- 0.107
(0.123)

- 0.184
(0.100)

- 0.316 ***
(0.078) 

- 0.331 *
(0.130) 

   School education - 0.246 ***
(0.068) 

- 0.456 ***
(0.085) 

- 0.320 ***
(0.074) 

- 0.239 ***
(0.053) 

- 0.303 **
(0.089) 

 Model fit

   -2 Log-Likelihood = 2359.612 *** 1556.906 *** 2341.091 *** 4015.956 *** 1439.471 ***

   Pseudo R2: McFadden = 0.044 0.056 0.042 0.038 0.050

   n = 651 421 629 1082 400

Note. Significant (p < 0.05) and almost significant (p 0.1 – 0.05) parameter estimates are shown in boldface. 
    Standard errors are in parentheses below.

    a 0 = normal club member; 1 = member fills position in club (eg., board member or fisheries manager)

    * p < 0.05 ** p < 0.01 *** p < 0.001

    For item scales of respondents’  belief in consistency of past stocking decisions variable, see Tab. 5.
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Table 11

Species-specific ordinal regression analyses on the impact of specialization, catch orientation, club position and 
demographic factors on functional belief in a positive stocking effect.

Target species

Predictor Carp Coarse fish Eel Predators Salmonids

 Specialization

   Behavioral commitment 0.293 *
(0.145) 

0.561 **
(0.178) 

0.394 **
(0.149) 

0.334 **
(0.111) 

0.310
(0.175)

   Centrality to lifestyle 0.123
(0.092)

0.055
(0.107)

0.162
(0.095)

0.095
(0.071)

0.123
(0.120)

   Skill 0.026
(0.147)

0.229
(0.188)

- 0.155
(0.163)

- 0.103
(0.119)

0.216
(0.191)

   Ecological communication 0.186
(0.128)

0.249
(0.154)

0.256
(0.141)

0.308 **
(0.097) 

0.139
(0.165)

 Catch orientation

   Catch importance 0.105
(0.073)

0.235 *
(0.091) 

0.219 **
(0.076) 

0.256 ***
(0.056) 

0.250 **
(0.090) 

    Fish consumption 0.096
(0.063)

0.010
(0.076)

0.107
(0.070)

- 0.004
(0.050)

0.050
(0.086)

   Voluntary catch & release - 0.050
(0.066)

- 0.103
(0.083)

- 0.019
(0.066)

- 0.082
(0.050)

- 0.118
(0.082)

 Club position

   Club position a 0.306
(0.349)

0.492
(0.357)

0.318
(0.337)

0.448
(0.257)

0.222
(0.430)

 Demographics

   Age 0.019 ***
(0.004) 

0.012 *
(0.005) 

0.021 ***
(0.005) 

0.017 ***
(0.004) 

0.008
(0.006)

   Fisheries education - 0.048
(0.097)

- 0.334 **
(0.123) 

- 0.033
(0.102)

- 0.142
(0.079)

- 0.079
(0.129)

   School education - 0.057
(0.068)

- 0.201 *
(0.084) 

- 0.122
(0.075)

- 0.171 **
(0.054) 

- 0.123
(0.089)

 Model fit

   -2 Log-Likelihood = 2025.297 *** 1366.286 *** 1952.384 *** 3475.580 *** 1227.123 **

   Pseudo R2: McFadden = 0.023 0.038 0.031 0.027 0.026

   n = 659 429 633 1095 410

Note. Significant (p < 0.05) and almost significant (p 0.1 – 0.05) parameter estimates are shown in boldface. 
    Standard errors are in parentheses below.

    a 0 = normal club member; 1 = member fills position in club (eg., board member or fisheries manager)

    * p < 0.05 ** p < 0.01 *** p < 0.001

    For item scales of respondents’ functional belief in positive stocking effect variable, see Tab. 5.
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Table 12

Species-specific ordinal regression analyses on the impact of specialization, catch orientation, club position and 
demographic factors on functional belief in the importance of stocking evaluation.

Target species

Predictor Carp Coarse fish Eel Predators Salmonids

 Specialization

   Behavioral commitment - 0.157
(0.142)

0.031
(0.172)

- 0.010
(0.144)

- 0.001
(0.109)

- 0.072
(0.174)

   Centrality to lifestyle 0.288 **
(0.091) 

0.206
(0.106)

0.182
(0.093)

0.215 **
(0.071) 

0.378 **
(0.120) 

   Skill 0.430 **
(0.146) 

0.545 **
(0.189) 

0.461 **
(0.160) 

0.389 **
(0.118) 

0.516 **
(0.189) 

   Ecological communication 0.239
(0.125)

0.009
(0.154)

0.048
(0.138)

0.116
(0.096)

0.035
(0.169)

 Catch orientation

   Catch importance 0.130
(0.072)

0.156
(0.090)

0.086
(0.074)

0.121 *
(0.055) 

0.011
(0.089)

    Fish consumption 0.001
(0.061)

0.109
(0.075)

0.059
(0.068)

0.047
(0.049)

- 0.019
(0.085)

   Voluntary catch & release 0.188 *
(0.066) 

0.070
(0.082)

0.187 **
(0.065) 

0.144 **
(0.050) 

0.181 *
(0.081) 

 Club position

   Club position a 0.078
(0.341)

0.062
(0.351)

0.027
(0.329)

0.098
(0.251)

0.059
(0.426)

 Demographics

   Age 0.028 ***
(0.004) 

0.025 ***
(0.005) 

0.019 ***
(0.005) 

0.018 ***
(0.004) 

0.023 ***
(0.006) 

   Fisheries education - 0.032
(0.095)

0.132
(0.122)

0.150
(0.100)

0.072
(0.078)

0.169
(0.128)

   School education - 0.070
(0.067)

- 0.057
(0.083)

0.041
(0.073)

- 0.047
(0.053)

- 0.035
(0.088)

 Model fit

   -2 Log-Likelihood = 2543.404 *** 1646.985 *** 2544.310 *** 4320.311 *** 1568.076 ***

   Pseudo R2: McFadden = 0.036 0.032 0.024 0.020 0.039

   n = 653 422 631 1087 403

Note. Significant (p < 0.05) and almost significant (p 0.1 – 0.05) parameter estimates are shown in boldface. 
    Standard errors are in parentheses below.

    a 0 = normal club member; 1 = member fills position in club (eg., board member or fisheries manager)

    * p < 0.05 ** p < 0.01 *** p < 0.001

    For item scales of respondents’ functional belief in importance of stocking evaluation variable, see Tab. 4.
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Table 13

Species-specific ordinal regression analyses on the impact of specialization, catch orientation, club position and 
demographic factors on functional belief in the importance of stocking adjustment.

Target species

Predictor Carp Coarse fish Eel Predators Salmonids

 Specialization

   Behavioral commitment - 0.101
(0.142)

- 0.049
(0.172)

- 0.091
(0.146)

- 0.137
(0.110)

- 0.143
(0.176)

   Centrality to lifestyle 0.025
(0.091)

0.011
(0.106)

0.158
(0.094)

0.203 **
(0.071) 

0.167
(0.120)

   Skill 0.241
(0.146)

0.231
(0.188)

0.154
(0.161)

0.318 **
(0.119) 

0.740 ***
(0.194) 

   Ecological communication 0.249 *
(0.125) 

0.136
(0.154)

0.226
(0.140)

0.156
(0.097)

0.032
(0.171)

 Catch orientation

   Catch importance 0.039
(0.072)

- 0.044
(0.090)

- 0.077
(0.075)

- 0.050
(0.056)

0.048
(0.090)

    Fish consumption - 0.005
(0.062)

0.087
(0.075)

0.076
(0.069)

0.005
(0.049)

0.005
(0.086)

   Voluntary catch & release 0.014
(0.066)

0.155
(0.083)

0.094
(0.066)

0.022
(0.050)

0.028
(0.082)

 Club position

   Club position a - 0.319
(0.342)

0.106
(0.351)

0.022
(0.333)

0.107
(0.253)

0.628
(0.432)

 Demographics

   Age 0.019 ***
(0.004) 

0.027 ***
(0.005) 

0.021 ***
(0.005) 

0.017 ***
(0.004) 

0.025 ***
(0.006) 

   Fisheries education 0.079
(0.095)

0.271 *
(0.123) 

0.377 ***
(0.102) 

0.214 **
(0.079) 

0.136
(0.130)

   School education 0.178 **
(0.067) 

0.105
(0.083)

0.263 ***
(0.074) 

0.146 **
(0.054) 

0.278 **
(0.090) 

 Model fit

   -2 Log-Likelihood = 2584.046 *** 1688.040 *** 2379.072 *** 4171.103 *** 1503.082 ***

   Pseudo R2: McFadden = 0.016 0.027 0.029 0.019 0.039

   n = 652 421 630 1085 403

Note. Significant (p < 0.05) and almost significant (p 0.1 – 0.05) parameter estimates are shown in boldface. 
    Standard errors are in parentheses below.

    a 0 = normal club member; 1 = member fills position in club (eg., board member or fisheries manager)

    * p < 0.05 ** p < 0.01 *** p < 0.001

    For item scales of respondents’ functional belief in importance of stocking adjustment variable, see Tab. 4.
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Table 14

Species-specific ordinal regression analyses on the impact of specialization, catch orientation, club position and 
demographic factors on functional belief in a positive effect of angling/harvest regulations relative to stocking.

Target species

Predictor Carp Coarse fish Eel Predators Salmonids

 Specialization

   Behavioral commitment - 0.105
(0.139)

- 0.627 ***
(0.174) 

- 0.211
(0.143)

- 0.106
(0.107)

0.213
(0.171)

   Centrality to lifestyle 0.132
(0.089)

0.136
(0.105)

0.038
(0.091)

0.094
(0.069)

0.058
(0.116)

   Skill 0.078
(0.141)

0.310
(0.182)

0.050
(0.157)

0.060
(0.115)

0.132
(0.183)

   Ecological communication 0.178
(0.123)

0.379 *
(0.149) 

0.195
(0.136)

0.151
(0.094)

0.104
(0.158)

 Catch orientation

   Catch importance - 0.135
(0.070)

- 0.279 **
(0.088) 

- 0.284 ***
(0.074) 

- 0.226 ***
(0.055) 

- 0.240 **
(0.087) 

    Fish consumption - 0.026
(0.060)

0.057
(0.073)

- 0.071
(0.067)

0.002
(0.048)

- 0.036
(0.083)

   Voluntary catch & release 0.187 **
(0.064) 

0.164 *
(0.081) 

0.066
(0.064)

0.147 **
(0.049) 

0.026
(0.079)

 Club position

   Club position a - 0.936 **
(0.336) 

- 1.015 **
(0.351) 

- 0.510
(0.324)

- 0.907 ***
(0.249) 

0.082
(0.413)

 Demographics

   Age 0.001
(0.004)

0.004
(0.005)

- 0.004
(0.005)

- 0.001
(0.003)

0.001
(0.006)

   Fisheries education - 0.039
(0.093)

- 0.016
(0.119)

0.045
(0.098)

0.008
(0.076)

0.038
(0.124)

   School education 0.009
(0.066)

0.080
(0.081)

- 0.034
(0.072)

0.058
(0.052)

0.012
(0.085)

 Model fit

   -2 Log-Likelihood = 3652.781 *** 2358.166 *** 3526.154 ** 6119.821 *** 2187.121

   Pseudo R2: McFadden = 0.010 0.017 0.007 0.009 0.008

   n = 652 424 630 1087 406

Note. Significant (p < 0.05) and almost significant (p 0.1 – 0.05) parameter estimates are shown in boldface. 
    Standard errors are in parentheses below.

    a 0 = normal club member; 1 = member fills position in club (eg., board member or fisheries manager)

    * p < 0.05 ** p < 0.01 *** p < 0.001

    For item scales of respondents’ functional belief in angling/harvest regulations variable, see Tab. 4.
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Table 15

Species-specific ordinal regression analyses on the impact of specialization, catch orientation, club position and 
demographic factors on functional belief in a positive effect of habitat management relative to stocking.

Target species

Predictor Carp Coarse fish Eel Predators Salmonids

 Specialization

   Behavioral commitment 0.002
(0.141)

- 0.325
(0.175)

- 0.026
(0.145)

- 0.011
(0.109)

0.039
(0.174)

   Centrality to lifestyle 0.064
(0.090)

0.074
(0.107)

- 0.059
(0.093)

0.065
(0.071)

0.002
(0.119)

   Skill 0.216
(0.143)

0.183
(0.185)

- 0.027
(0.159)

- 0.004
(0.117)

0.341
(0.187)

   Ecological communication - 0.088
(0.124)

- 0.050
(0.150)

0.195
(0.138)

- 0.091
(0.095)

- 0.010
(0.161)

 Catch orientation

   Catch importance - 0.184 *
(0.071) 

- 0.128
(0.089)

- 0.145
(0.074)

- 0.229 ***
(0.056) 

- 0.319 ***
(0.089) 

    Fish consumption 0.075
(0.061)

0.070
(0.075)

0.053
(0.068)

0.098 *
(0.049) 

0.079
(0.085)

   Voluntary catch & release 0.065
(0.065)

0.057
(0.082)

0.053
(0.0065)

0.059
(0.049)

0.053
(0.081)

 Club position

   Club position a - 0.443
(0.340)

- 0.490
(0.356)

- 0.218
(0.329)

- 0.487
(0.253)

- 0.346
(0.424)

 Demographics

   Age 0.002
(0.004)

0.008
(0.005)

0.002
(0.005)

0.002
(0.004)

0.002
(0.006)

   Fisheries education 0.218 *
(0.095) 

0.267 *
(0.122) 

0.193
(0.100)

0.221 **
(0.078) 

- 0.030
(0.126)

   School education - 0.041
(0.066)

0.002
(0.082)

- 0.093
(0.073)

- 0.039
(0.053)

- 0.041
(0.087)

 Model fit

   -2 Log-Likelihood = 2499.201 * 1600.783 2329.682 4042.932 *** 1449.563 *

   Pseudo R2: McFadden = 0.009 0.012 0.007 0.009 0.014

   n = 648 422 629 1084 405

Note. Significant (p < 0.05) and almost significant (p 0.1 – 0.05) parameter estimates are shown in boldface. 
    Standard errors are in parentheses below.

    a 0 = normal club member; 1 = member fills position in club (eg., board member or fisheries manager)

    * p < 0.05 ** p < 0.01 *** p < 0.001

    For item scales of respondents’ functional belief in habitat management variable, see Tab. 5.
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Norms

Both personal (Tab. 16) and social norms (Tab. 17) got stronger when anglers’ age, ecologi-

cal communication and behavioral commitment increased. The latter result was more obvi-

ous in the social norms than in personal ones, where only the stock enhancement groups

(coarse fish, predators) were found significant. School education had a generally negative

effect on personal norms to stock fish (Tab. 16). The centrality to lifestyle overall positively

affects the personal norms (Tab. 16), but had no significant effect on the social norms (Tab.

17). For both norms it was species-dependent whether skill and catch orientation had an ef-

fect. Only within salmonid anglers skill had a significant influence on the personal norms

(Tab. 16). A positive relationship between the anglers’ skill and social norms existed only in

the carp and predators groups (Tab. 17). The relationship between the subdimensions of

catch orientation and norms were also species-dependent. For eel anglers catch importance

and consumptive orientation showed positive effects  on both norms (Tab. 16, Tab. 17).

Catch importance also affected both norms in the predators group (Tab. 16, Tab. 17). In the

coarse-fish group consumptiveness and voluntary C&R had a positive influence on per-

sonal norms (Tab. 16). Voluntary C&R negatively affected the social norms in the predator

group. Salmonid anglers showed a similar result, but the value was not significant (Tab.

17). However, regarding centrality, skill and catch orientation, the species dependency was

not based on the stocking type (Tab. 16, Tab. 17). The club position had no significant ef-

fect on both the personal and social norms to stock fish (Tab. 17).

Attitude

Overall, behavioral commitment, catch importance and age positively affected the attitude

to stock fish (Tab. 18). Ecological communication also had a positive effect on the attitude

in the stock enhancement groups (coarse fish, predators) and the eel group. Highly skilled

salmonids anglers had a significantly more positive attitude to stock fish. Eel anglers with a

higher centrality to lifestyle and consumptive orientation also had a more positive attitude

as well as consumptively oriented carp anglers.
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Table 16

Species-specific ordinal regression analyses on the impact of specialization, catch orientation, club position and 
demographic factors on personal norms to stock fish.

Target species

Predictor Carp Coarse fish Eel Predators Salmonids

 Specialization

   Behavioral commitment 0.208
(0.140)

0.350 *
(0.170) 

0.196
(0.143)

0.350 **
(0.107) 

0.303
(0.169)

   Centrality to lifestyle 0.070
(0.089)

0.189
(0.104)

0.251 **
(0.092) 

0.200 **
(0.069) 

0.197
(0.116)

   Skill 0.063
(0.141)

0.208
(0.182)

0.124
(0.157)

0.125
(0.115)

0.645 **
(0.186) 

   Ecological communication 0.262 *
(0.123) 

0.314 *
(0.149) 

0.428 **
(0.137) 

0.279 **
(0.093) 

- 0.052
(0.159)

 Catch orientation

   Catch importance 0.064
(0.070)

- 0.006
(0.087)

0.149 *
(0.073)

0.118 *
(0.054) 

0.084
(0.0869

    Fish consumption 0.078
(0.060)

0.175 *
(0.074) 

0.111
(0.067)

0.078
(0.048)

0.067
(0.083)

   Voluntary catch & release 0.047
(0.064)

0.210 **
(0.081) 

0.102
(0.064)

0.061
(0.048)

0.062
(0.079)

 Club position

   Club position a 0.324
(0.336)

0.345
(0.346)

0.202
(0.325)

0.144
(0.247)

0.187
(0.415)

 Demographics

   Age 0.038 ***
(0.004) 

0.031 ***
(0.005) 

0.033 ***
(0.005) 

0.032 ***
(0.004) 

0.034 ***
(0.006) 

   Fisheries education 0.016
(0.093)

- 0.122
(0.119)

- 0.030
(0.098)

- 0.121
(0.076)

0.017
(0.125)

   School education - 0.135 *
(0.065) 

- 0.286 ***
(0.081) 

- 0.055
(0.072)

- 0.140 **
(0.052) 

- 0.182 *
(0.086) 

 Model fit

   -2 Log-Likelihood = 3250.915 *** 2177.071 *** 3100.501 *** 5542.407 *** 1953.308 ***

   Pseudo R2: McFadden = 0.035 0.041 0.036 0.030 0.040

   n = 659 429 633 1096 410

Note. Significant (p < 0.05) and almost significant (p 0.1 – 0.05) parameter estimates are shown in boldface. 
    Standard errors are in parentheses below.

    a 0 = normal club member; 1 = member fills position in club (eg., board member or fisheries manager)

    * p < 0.05 ** p < 0.01 *** p < 0.001

    For item scales of respondents’ personal norms to stock  fish variable, see Tab. 4.
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Table 17

Species-specific ordinal regression analyses on the impact of specialization, catch orientation, club position and 
demographic factors on social norms to stock fish.

Target species

Predictor Carp Coarse fish Eel Predators Salmonids

 Specialization

   Behavioral commitment 0.462 **
(0.140) 

0.394 *
(0.170) 

0.219
(0.143)

0.259 *
(0.108)

0.490 **
(0.172) 

   Centrality to lifestyle - 0.092
(0.090)

- 0.132
(0.105)

- 0.086
(0.092)

0.026
(0.069)

- 0.117
(0.116)

   Skill 0.379 **
(0.143) 

0.296
(0.186)

0.156
(0.158)

0.296 *
(0.116) 

0.246
(0.185)

   Ecological communication 0.109
(0.123)

0.294
(0.154)

0.556 ***
(0.138) 

0.245 *
(0.095)

0.580 **
(0.169) 

 Catch orientation

   Catch importance 0.155 *
(0.070) 

0.009
(0.089)

0.161 *
(0.074) 

0.135 *
(0.055) 

0.012
(0.087)

    Fish consumption 0.092
(0.061)

- 0.017
(0.074)

0.113
(0.068)

0.019
(0.048)

- 0.053
(0.083)

   Voluntary catch & release - 0.062
(0.065)

- 0.123
(0.082)

- 0.083
(0.065)

- 0.121 *
(0.049) 

- 0.154
(0.080)

 Club position

   Club position a - 0.085
(0.336)

0.197
(0.346)

0.091
(0.325)

- 0.079
(0.247)

0.535
(0.417)

 Demographics

   Age 0.015 ***
(0.004) 

0.011 **
(0.005) 

0.009
(0.005)

0.011 **
(0.003) 

0.012 *
(0.006) 

   Fisheries education 0.182
(0.094)

0.108
(0.121)

0.103
(0.098)

0.174 *
(0.076) 

0.119
(0.126)

   School education 0.117
(0.066)

0.035
(0.081)

0.008
(0.072)

0.068
(0.052)

0.123
(0.086)

 Model fit

   -2 Log-Likelihood = 3106.327 *** 1994.352 *** 2971.090 *** 5196.885 *** 1842.521 ***

   Pseudo R2: McFadden = 0.021 0.016 0.020 0.015 0.027

   n = 652 419 628 1087 402

Note. Significant (p < 0.05) and almost significant (p 0.1 – 0.05) parameter estimates are shown in boldface. 
    Standard errors are in parentheses below.

    a 0 = normal club member; 1 = member fills position in club (eg., board member or fisheries manager)

    * p < 0.05 ** p < 0.01 *** p < 0.001

    For item scales of respondents’ social norms to stock  fish variable, see Tab. 4.
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Table 18

Species-specific ordinal regression analyses on the impact of specialization, catch orientation, club position and 
demographic factors on attitude towards fish stocking measures.

Target species

Predictor Carp Coarse fish Eel Predators Salmonids

 Specialization

   Behavioral commitment 0.508 *
(0.148)

0.669 ***
(0.183) 

0.194
(0.151)

0.250 *
(0.111)

0.295
(0.176)

   Centrality to lifestyle 0.030
(0.092)

0.086
(0.109)

0.190 *
(0.097) 

0.055
(0.072)

0.013
(0.120)

   Skill 0.188
(0.148)

- 0.037
(0.190)

0.112
(0.165)

0.078
(0.119)

0.545 *
(0.193) 

   Ecological communication 0.044
(0.128)

0.342 *
(0.157)

0.552 ***
(0.145) 

0.345 ***
(0.097) 

0.099
(0.166)

 Catch orientation

   Catch importance 0.166 *
(0.073) 

0.178
(0.091)

0.289 ***
(0.077) 

0.213 ***
(0.056) 

0.117
(0.090)

    Fish consumption 0.193 **
(0.063) 

0.100
(0.077)

0.132
(0.070)

0.040
(0.050)

0.081
(0.086)

   Voluntary catch & release 0.052
(0.067)

0.068
(0.084)

0.015
(0.067)

- 0.028
(0.050)

- 0.075
(0.082)

 Club position

   Club position a 0.234
(0.351)

0.044
(0.368)

0.178
(0.342)

0.114
(0.256)

- 0.167
(0.436)

 Demographics

   Age 0.027 ***
(0.004) 

0.026 ***
(0.006) 

0.023 ***
(0.005) 

0.021 ***
(0.004) 

0.025 ***
(0.006) 

   Fisheries education 0.060
(0.097)

- 0.097
(0.124)

- 0.024
(0.103)

- 0.125
(0.079)

0.014
(0.130)

   School education 0.043
(0.068)

- 0.206 *
(0.084) 

- 0.001
(0.075)

- 0.090
(0.054)

- 0.103
(0.089)

 Model fit

   -2 Log-Likelihood = 2063.170 *** 1362.642 *** 1939.889 *** 3515.464 *** 1253.193 ***

   Pseudo R2: McFadden = 0.035 0.050 0.044 0.025 0.035

   n = 659 429 633 1096 410

Note. Significant (p < 0.05) and almost significant (p 0.1 – 0.05) parameter estimates are shown in boldface. 
    Standard errors are in parentheses below.

    a 0 = normal club member; 1 = member fills position in club (eg., board member or fisheries manager)

    * p < 0.05 ** p < 0.01 *** p < 0.001

    For item scales of respondents’ attitude towards stocking variable, see Tab. 5.
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Behavioral Intentions

Anglers with a pronounced catch importance were more prone to increase fish stocking

(Tab. 19). A higher centrality to lifestyle tended to support this intention as well. Although

behavioral commitment was negatively related to the intention to increase stocking, only

for carp and salmonids anglers values were significant. As the corresponding value in the

eel group was also almost significant, it can be assumed that more committed anglers of the

culture-based fisheries are more positive towards stocking. In the carp anglers group, higher

skilled individuals were more likely to increase stocking while surprisingly a high con-

sumptive orientation had a negative effect on the intention. Age overall negatively related

to the intention to increase stocking.

Regarding the intention to reduce stocking (Tab. 20), age showed extremely small and

partly  negatively related values,  which might  suggest  that age increases an intention to

maintain stocking practices. Catch orientation dimensions were generally negatively related

to the intention to reduce stocking. Behavioral commitment was positively related in the

stock enhancement groups (coarse fish, predators). Salmonids anglers with high centrality

to lifestyle also intended to reduce stocking.
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Table 19

Species-specific ordinal regression analyses on the impact of specialization, catch orientation, club position and 
demographic factors on the behavioral intention to increase fish stocking.

Target species

Predictor Carp Coarse fish Eel Predators Salmonids

 Specialization

   Behavioral commitment - 0.291 *
(0.139) 

0.250
(0.170)

- 0.274
(0.143)

- 0.045
(0.107)

- 0.399 *
(0.172) 

   Centrality to lifestyle 0.160
(0.090)

- 0.015
(0.104)

0.313 **
(0.093) 

0.179 *
(0.070) 

0.201
(0.117)

   Skill 0.298 *
(0.145) 

0.271
(0.186)

0.219
(0.161)

0.222
(0.117)

0.103
(0.185)

   Ecological communication 0.117
(0.122)

0.239
(0.152)

0.091
(0.136)

0.241 *
(0.094) 

0.240
(0.167)

 Catch orientation

   Catch importance 0.374 ***
(0.071)

0.583 ***
(0.093) 

0.255 **
(0.075) 

0.285 ***
(0.055) 

0.351 ***
(0.089) 

    Fish consumption - 0.126 *
(0.061) 

- 0.134
(0.075)

- 0.068
(0.068)

- 0.063
(0.048)

- 0.194 *
(0.083) 

   Voluntary catch & release - 0.041
(0.065)

- 0.120
(0.082)

0.088
(0.065)

0.045
(0.049)

- 0.047
(0.080)

 Club position

   Club position a 0.001
(0.335)

0.480
(0.346)

- 0.210
(0.324)

0.237
(0.247)

- 0.320
(0.415)

 Demographics

   Age - 0.011 **
(0.004) 

- 0.017 **
(0.005) 

- 0.016 **
(0.005) 

- 0.013 ***
(0.004) 

- 0.008
(0.006)

   Fisheries education 0.127
(0.093)

- 0.041
(0.120)

0.072
(0.099)

0.012
(0.077)

0.015
(0.126)

   School education 0.036
(0.066)

- 0.034
(0.081)

0.061
(0.073)

0.087
(0.053)

0.115
(0.086)

 Model fit

   -2 Log-Likelihood = 3790.398 *** 2466.419 *** 3633.066 *** 6337.197 *** 2279.608 ***

   Pseudo R2: McFadden = 0.017 0.028 0.015 0.014 0.016

   n = 649 417 620 1073 399

Note. Significant (p < 0.05) and almost significant (p 0.1 – 0.05) parameter estimates are shown in boldface. 
    Standard errors are in parentheses below.

    a 0 = normal club member; 1 = member fills position in club (eg., board member or fisheries manager)

    * p < 0.05 ** p < 0.01 *** p < 0.001

    For item scales of respondents’ behavioral intention to increase stocking variable, see Tab. 4.
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Table 20

Species-specific ordinal regression analyses on the impact of specialization, catch orientation, club position and 
demographic factors on the behavioral intention to reduce fish stocking.

Target species

Predictor Carp Coarse fish Eel Predators Salmonids

 Specialization

   Behavioral commitment 0.230
(0.150)

0.482 *
(0.182) 

0.126
(0.149)

0.325 **
(0.114) 

- 0.095
(0.186)

   Centrality to lifestyle 0.147
(0.096)

- 0.024
(0.112)

0.053
(0.096)

0.098
(0.074)

0.302 *
(0.127) 

   Skill 0.085
(0.154)

- 0.074
(0.198)

0.152
(0.166)

- 0.008
(0.124)

- 0.307
(0.202)

   Ecological communication - 0.057
(0.133)

- 0.195
(0.163)

- 0.025
(0.143)

- 0.119
(0.101)

0.168
(0.178)

 Catch orientation

   Catch importance - 0.130
(0.076)

- 0.115
(0.095)

- 0.171 *
(0.077) 

- 0.182 **
(0.058) 

- 0.175
(0.095)

    Fish consumption - 0.163 *
(0.065) 

- 0.161 *
(0.080) 

- 0.004
(0.071)

- 0.013
(0.051)

- 0.143
(0.089)

   Voluntary catch & release - 0.110
(0.070)

- 0.209 *
(0.088) 

- 0.008
(0.068)

0.011
(0.052)

- 0.237 **
(0.087) 

 Club position

   Club position a - 0.290
(0.353)

- 0.112
(0.357)

- 0.441
(0.336)

- 0.136
(0.258)

- 0.782
(0.428)

 Demographics

   Age - 0.005
(0.004)

0.001
(0.006)

0.002
(0.005)

- 0.001
(0.004)

0.002
(0.006)

   Fisheries education - 0.099
(0.101)

0.200
(0.128)

0.071
(0.103)

0.121
(0.082)

- 0.024
(0.140)

   School education 0.037
(0.071)

0.127
(0.087)

0.088
(0.077)

0.121 *
(0.056) 

- 0.052
(0.095)

 Model fit

   -2 Log-Likelihood = 2509.414 * 1688.285 * 2748.794 4528.433 ** 1551.120 *

   Pseudo R2: McFadden = 0.009 0.013 0.006 0.007 0.015

   n = 625 409 614 1051 393

Note. Significant (p < 0.05) and almost significant (p 0.1 – 0.05) parameter estimates are shown in boldface. 
    Standard errors are in parentheses below.

    a 0 = normal club member; 1 = member fills position in club (eg., board member or fisheries manager)

    * p < 0.05 ** p < 0.01 *** p < 0.001

    For item scales of respondents’ behavioral intention to reduce stocking variable, see Tab. 4.
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DISCUSSION

Influence of specialization, catch orientation and demographic indicators on angler’s 
relationship to stocking

Four of the seven Hypotheses were supported empirically.  The understanding about the

functionality and eco-genetic risks of stocking was better developed by more educated an-

glers [H2] and they less believed in a positive stocking effect as well as in the consistency

of past stocking methods [H3]. While anglers with more pronounced orientation to catch

importance and fish consumption showed increased support for stocking [H5],  for more

catch  & release oriented  anglers  it  was  the  other  way round [H6]  supporting  Bryans’s

(1977)  assumptions.  Yet, the key hypothsis [H4]  on the relationship between angler and

stocking dependend on specialization indicators and target species was only partly sup-

ported. Specifically and in contrast to the assumption of Bryan (1977), more specialized an-

glers generally showed more support for stocking, although this statement varied by spe-

cialization indicator. One  important exception were salmonid anglers where anglers with

high centrality to lifestyle  wanted to reduce stocking, as hypothesized by Bryan (1977).

Other hypotheses were not supported by the results of the present study. Specifically, more

specialized anglers did not have improved ecological knowledge about the functionality

and eco-genetic risks of stocking, as assumed in this study [H1] and partly by Bryan (1977).

The position of an angler in a club had no effect on his support for stocking relative to regu-

lar anglers in contrast to the hypothesis [H7].

Specialization

Anglers’ specialization has been examined in relation to a lot of factors. Bryans’ (1977)

conclusions have been partly confirmed by some researchers.  His results  specifically per-

tain to trout anglers, which is a special case among target species, pointing out the pre-

sumption set out above - that such results might not fit to other anglers targeting different

species. In fact,  some studies  including other species came to different conclucions than

Bryan (1977) when examining specialization indicators. 
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Similar to the present results, Arlinghaus & Mehner (2005) did not find more commit-

ted anglers to prefer HM over stocking measures. In their work it was the other way around.

In the present  study,  more (behavioral)  committed anglers showed stronger  support  for

stocking generally, while their behavioral intentions revealed a different picture. The “an-

gling  commitment”  construct  of  Arlinghaus  & Mehner  (2005)  partly  contains  different

items compared to the present  behavioral  commitment construct and their  evaluation is

based on a different survey. However, this indicator is not sufficient to draw conclusions

about  the  relationship between specialization  and stocking.  Both  Arlinghaus & Mehner

(2005) and Bryan (2001) noted that a quantitative behavioral commitment alone should not

be used representatively for specialization because “ethical and other attitudinal underpin-

nings guiding the activity” (Bryan, 2001, p.346) are missing. Another point is the items of

financial  investment integrated in the behavioral commitment index of both the present

study and Arlinghaus & Mehner (2005). As already described in Scott & Schafer (2001),

also newcomers invest a lot of money to compensate for not existing skills or to express in-

terest in the activity. The same could be assumed for time-investment, which was also inte-

grated into the commitment constructs of both the present study and Arlinghaus & Mehner

(2005) with items. In other words, an angler with high behavioral commitment is not neces-

sarily highly specialized. According to this it seems unlikely that  behavioral commitment

alone is a good specialization indicator. In this context, Bryan (2001) refers to the construct

of personal (psychological) commitment identified by Scott & Schafer (2001) as a special-

ization indicator (besides behavioral commitment and skill), which includes an “attitudinal

orientation” (Scott & Schafer, 2001, p.329) towards the activity. 

To measure the psychological commitment of an angler centrality to lifestyle was used

as an index, which is referred to the central role of angling in an anglers’ live. It combines

aspects of personal and behavioral commitment in one scale (Kim et al., 1997). The present

results revealed anglers with higher centrality have stronger personal norms and intentions

to increase fish stocking, which contradicts Bryan (1977). Similarly, Schroeder et al. (2018)

revealed a positive relationship between centrality and preference for stocking  over HM,

supporting the present results. However, there was one exception in the present study that

supports Bryan (1977). Salmonid anglers with high centrality intended to reduce fish stock-
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ing.   Since  more specialized salmonid anglers prefer wild salmonids  over stocked ones

(Bryan, 1977; Olausson & Liu, 2011), it is likely that an intention to reduce stocking is cre-

ated. Other studies reported a similar preference for wild over stocked fish regarding some

anglers targeting other species (Churchill et al., 2002; Hunt et al., 2010), but no similar in-

tention to reduce stocking was revealed for them in the present results. This might be ex-

plained by the awareness of specialized salmonid anglers, who are able to identify hatch-

ery-reared salmonids, recognizable by fin erosion (Fleming & Einum, 1997), which is not

the case for other species.  In the present study, eel anglers with high centrality showed a

stronger attitude towards stocking and, next to anglers targeting other species, they showed

a stronger personal norm to stock fish. This could be explained by the eel decline, which is

present in the media and against which initial political measures have been taken (Dorow &

Arlinghaus, 2012). Dorow et al. (2010) found that specialized eel anglers are against purely

restrictive measures due to their resource dependency, but eel anglers are generally willing

to compromise between restrictive regulations and an increase in stocking. As (only) eel an-

glers of high centrality showed a barely significant belief in a positive stocking effect in the

present study, more specialized eel anglers may have a greater awareness that eel stocking

could counteract the decline.

Contrary to Bryan's (1977) conclusion, highly skilled salmonid anglers showed strong

personal norms and attitudes to stock fish. This was not the case with other species. One ex-

planation for this could be that in the present survey only includes anglers from Lower Sax-

ony. Since Lower Saxony is not located in the trout region, it is likely that most salmonid

anglers fish in lakes where the resource is dependent on stocking (e.g., put-and-take lakes).

This makes it difficult to draw conclusions about the relationship between skill and stock-

ing  support  in  this  particular  case.  Compared to  other  species,  highly  skilled  carp  and

predator anglers expressed strong social norms and intentions to stock fish. For carp an-

glers, this might be explained by their awareness, that their ressource ist stocking dependent

(culture-based stocking), while for predator anglers the explanation might be found in the

influence of social communication.

Predator anglers with a high ecological communication index revealed a strong belief

in a positive stocking effect. As explained before, this index contains the communication
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range and frequency of an angler regarding angling topics like aquatic ecology and fish

stocking. Since stocking is generally very popular (e.g., Arlinghaus et al., 2005; Arlinghaus,

2006b; Arlinghaus et al., 2014; Camp et al., 2013; Eden & Bear, 2011; Hunt et al., 2017;

Pister, 2001; Theis, 2016; van Poorten et al., 2011), attitudes and social norms for stocking

fish may also have become established in the social environment of predator anglers, al-

though the general success of stocking predators is doubted (e.g., Hühn et al., 2014). This is

likely because ecological communication had no influence on knowledge about stocking

aspects in the present study. Conversely, one could intuitively assume on the basis of these

findings that social norms have an influence on ecological communication. Since these two

factors are obviously interrelated, ecological communication individually and representa-

tively for a cognition index is probably not suitable as a specialization indicator.

All  these  findings underline  the  importance  of  specialization  indicator  and  target

species on the one hand, and on the other  they partly confirm Bryan’s (1977) findings

specifically for salmonid anglers – the angler group on which Bryan (1977) developed his

specialization framework. However, this also means that the relationship of specialization

and reduced support for stocking does not hold generally across species. In addition to spe-

cialization indicators, angler diversity  regarding preferences for stocking or HM have al-

ready been examined in earlier studies using catch orientation (e.g., Arlinghaus & Mehner,

2005; Schroeder et al., 2018).

Catch orientation

As catch importance was overall positive related to the intention to increase stocking and

negative to reduce stocking, a strong binding between catch in general and fish stocking for

most anglers was revealed. The index expresses how important the catch itself is for the an-

gler to evaluate the trip as satisfying. In the study of Arlinghaus & Mehner (2005), their In-

dex consumptive orientation consists of catch-related items that reflect the meaning of the

catch importance Index of the present study, making both indicators comparable. There,

catch-related factors contributed the most to overall angler satisfaction and they found less

catch oriented anglers more likely to support HM opposed to stocking than more catch ori-
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ented ones, who therefore were more likely to support stocking. Thus, the present results

partly confirm the results of Arlinghaus & Mehner (2005).

The present results revealed  consumptive oriented carp anglers having a strong atti-

tude towards stocking, wich is not suprinsing scince their ressource is stocking dependent

(culture based stocking). Since the significant values of both intentions were negative, indi-

cating status-quo bias (Kahneman et al., 1991), the belief in the consistency of past stocking

decisions (implemented culture-based stocking) represents the desired stocking practices

very well regarding consumptive carp anglers and thus confirms their stocking attitude. Be-

sides carp anglers, only consumptive eel anglers tend to support stocking. Since eel proba-

bly belongs to culture based stocking in most club lakes, a similar result would have been

expected for consumptive salmonid anglers, as in Lower Saxony salmonid anglers’ resource

is also dependent on stocking. Since in the survey only club members were asked, it could

be that they fish for salmonids at put-and-take lakes, but do not support salmonid stocking

in club waters because they do not correspond to their natural habitat. Most anglers might

believe that salmonids have no long-term survival chances there. Here, for  the the interpre-

tation of the results, the term stocking itself could play a role, which will be discussed later

in  the  methodological  section.  More  consumptive  coarse  fish  and  predator  anglers  ex-

pressed more knowledge about the impact of stocking, which was not the case for anglers

of culture based species. This could be an indication of why consumptive predator anglers

showed a stronger belief in HM relative to stocking. Against the background of the mini-

mum lenghts (which allows to keep a fish) internalized by the anglers, can be explained,

why all consumptive anglers showed more knowledge about the size of stocked fish. The

study of Lorenzen & Camp (2019) intuitively suggests that fish that are only stocked above

a certain size are more likely to reach the minimum length than very young and small fish.

Also intuitively, larger fish reach the minimum length faster. As the minimum length is of

central  importance  for  consumption-oriented  anglers,  they  are  likely  to  increase  their

knowledge about this aspect of stocking compared to other anglers.

Despite anglers targeting eel and salmonids, anglers who are more oriented towards

voluntary catch & release stronger believed in a positive effect of angling/harvest regula-

tion relative to stocking and showed more knowledge about the impact of stocking than did
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less C&R oriented ones. Even if predator and salmonid anglers revealed a counter-tendency

through social norms, the C&R orientation generally had no influence on support for stock-

ing. These results suggest that C&R anglers are generally not in favor stocking overall, as

they release the caught fish and might be confident that this will keep the population stable.

Demographics

As previously mentioned, the support for stocking did not differ significantly between an-

glers holding a club position and regular club members. This result is in contrast to the hy-

pothesis [H7] and to the work of Conelly et al. (2000) and Wegener (2020), where different

types of analyses were applied. At this point it must be noted that although Wegener (2020)

included the same survey (among other ones) in her work, other indices were used and the

composition of similar indices differs in the selection of items. Since Wegener (2020) ana-

lyzed several surveys and used all of them for the interpretation of results, the following

comparison focuses on the matching survey (cf. Wegener, 2020, Tab. 11, “Besatzfischum-

frage Angler (17 Vereine) 2012”). While the matching (“Überzeugung an bewährten Be-

satzvorgehen  festhalten”)  and  comparable  indices  (“Einstellung  pro  Besatz”,  ”Soziale

Norm pro Besatz”) do not show significant values, the difference between  regular club

members and club position holders is shown here using indices that were not used in the

present study (“Funktionalität von Fangbestimmungen relativ zu Besatz”, ”Einstellung Ex-

treme Gefahren naturschutzorientiert”). Further significant values can be found in indices

of single items (cf. Wegener, 2020, Tab. 11, “Einzel-Item-Analysen 2012”), which in the

present study, however, appear in indices of several items, which makes these results not

comparable. The Comparable Indices in both studies show the same result, that there is no

significant difference between regular club members and club position holders in terms of

support for stocking. Wegener's (2020) result thus differs from the one of the present study

due to the inclusion of other studies and largely different index compositions. Since surveys

were also analyzed there that were collected after the Besatzfisch project, it cannot be ex-

cluded that both overall results about the explained relationship are correct. 

Apart from the hypotheses, club position holders surprisingly believed that stocking

had a more positive effect than angling/harvest regulations which also might partly explain
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the outcome of the last hypothesis [H7] in the present study. Those findings are underlined

by previous study findings reporting the obvious impact of social context on fisheries man-

agers stocking decisions (Fujitani et al., 2020; Riepe et al., 2017). In the present study, the

belief in fish stocking as an effective management tool is generally much stronger than in

alternative measures for regulating fish stocks, which is ultimately confirmed by all other

factors  and supported  by  other  works  literally  pointing  out  the  status  of  stocking as  a

panacea (e.g., Cowx et al., 2010; Camp et al. 2013). It also has to be mentioned, that no dif-

ferences between regular anglers and club position holders was evealed in social norms to

stock fish. As both of them are in the same clubs, they share a social norm regarding stock-

ing. Based on the available literature it is clear that social context in general has a great in-

fluence on  stocking practices (e.g., Fujitani et al., 2020; Riepe et al., 2017). As has been

shown in the present study, club position holders and casual anglers differ only marginally

in their relationship to stocking. On the one hand, they are usually anglers and club mem-

bers themselves, and on the other hand, their upscale activities do not require higher (aca-

demic) education in the field of fisheries. As Riepe et al. (2017) have already shown, the

social influence on their executive activity regarding stocking is enormous and personal in-

terests certainly play a role as well. Fujitani et al. (2020) also highlighted, that fish stocking

“is under strong control by social norms”, at least in Germany (and France). These findings

supports the result of the present study with regard to the club position, since fisheries man-

agers and regular club members share the same social norms. Therefore, it is not surprising

that the relationship to fish stocking of anglers and club position holders hardly differs.

Anglers’ age appeared overall positively related to psychological disposition determi-

nants, except intentions (Tab. 19, Tab. 20) and knowledge about stocking need (Tab. 7) and

stocking genetics (Tab. 9) as well as the functional beliefs in a positive effect of both an-

gling/harvest regulations relative to stocking (Tab. 14) and HM relative to stocking (Tab.

15). Especially beliefs, but also attitudes and norms are relatively slow to change while be-

havioral intentions are to change faster according to Fulton et al. (1996) and studies includ-

ing the CHM (Fig. 2) (e.g., Arlinghaus & Mehner, 2005). This ultimately leads to the pre-

sumption that age slightly increases knowledge and strengthens beliefs as well as attitudes

and norms in this case. Since the knowledge about stocking genetics (which an angler can
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hardly observe) is excluded from that (Tab. 9), the knowledge gained by age seems to be

based on personal experiences and social exchange. Comparing age’s influence on the con-

sistency of past stocking decisions (Tab. 10) and the previous described influence on inten-

tions (Tab. 19, Tab. 20), it seems plausible that older anglers might want to keep the status

quo regarding stocking practices as they seemed to work, apparently proven by catch expe-

riences over time. The occurrence of the small or negative values of age on the intention to

reduce stocking (Tab. 20), as described before, would be similar to “status quo bias” as de-

scribed in Kahnemann et al. (2016), underlining this assumption. At this point, it must be

mentioned, that those outstanding intentions not necessarily mirror actual behavior, as the

earlier mentioned intention-behavior gap (Sheeran & Webb, 2016) might take place here.

Anglers with generally higher levels of education (both fisheries education and school

education) showed that they do not believe in the consistency of past stocking decisions,

but believe in the importance of stocking adjustment. Only carp and predator anglers with

advanced  fisheries education revealed a stronger functional belief in a positive effect of

HM relative to stocking. Although coarse fish and eel anglers also showed (almost) signifi-

cant estimates, these values could not be used for interpretation due to the poor model fit.

Nevertheless, it must be emphasized that  fisheries education was the only predictor that

showed a positive influence on the belief in HM relative to stocking (Tab. 15).

For anglers of stock-enhancement species (coarse fish, predators), a higher level of

school education revealed negative estimates regarding their attitude towards fish stocking

measures and the functional belief  in a positive stocking effect. Despite eel anglers,  all

other groups with higher level of school education showed negative, significant values re-

garding a personal norm to stock fish. For predator anglers of higher school education level,

a behavioral intention to reduce fish stocking was found.

In summary, more educated anglers are less willing to support stocking and further

fisheries education may even lead to a preference for HM over stocking. They do not be-

lieve that stocking has a generally positive effect, but that stocking decisions should not be

made according to well-tried patterns, but should be adjusted to the current situation.
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Target species

In general, the present study revealed differences between anglers of different target species

regardless  of  the  stocking  type.  Regarding  their  relationship  to stocking  support,  they

showed on the one hand that there are indicators for anglers of all species that influence this

relationship equally (e.g., catch importance vs. behavioral intention to increase fish stock-

ing, Tab. 19). On the other hand, there seem to be indicators that have a greater impact on

this relationship for anglers of certain species (e.g.,  fish consumption vs.  attitude towards

fish stocking measures,  Tab. 18).  These differences illustrate the diversity  of anglers in

terms of their target species and show that it makes sense to distinguish anglers according

to their target species in order to obtain more adequate results from analyses.

The present study shows significant differences between anglers of target species be-

longing to different stocking types (culture-based stocking vs. stock-enhancement). These

differences were revealed due to the influence of behavioral commitment on stocking inten-

tions. Specifically, stock enhancement anglers with higher behavioral commitment showed

a stronger  intention  to  reduce  stocking compared to  anglers  targeted culture-based fish

species  (i.e.  those  relying  entirely  on stocking;  Tab.  20).  In  the  culture-based fisheries

groups, higher committed persons had the intention to maintain stocking (Tab. 19), repre-

senting a similar result like the other group, albeit in a different vein and therefore separat-

ing both groups regarding stocking support.  Since the success  of  stock-enhancement is

questionable (e.g.,  Hühn et  al.,  2014)  and culture-based species  abundance depends on

stocking (e.g., Arlinghaus et al., 2015, 2017), a difference between anglers of both stocking

types regarding stocking support was intuitively expected.

Even within a target species there are sometimes considerable differences between an-

glers. The diversity of trout anglers was again evident in the present study. Only salmonids

anglers with high centrality to lifestyle intended to reduce stocking pointing out the impor-

tance to better separate fly-fishermen and put-and-take and other lake anglers (non-fly trout

anglers intuitively might show less centrality to lifestyle) in certain groups to reveal an ade-

quate result possibly supporting the assumption of Bryan (1977) when it comes explicitly to

(fly-fishing) trout  anglers. According to personal experience  put-and-rake lake anglers do

not fish with flies, as many anglers usually fish on these small lakes and the technique for
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fly fishing is difficult to implement due to lack of space and the salmonids there are accus-

tomed to pellet food and are therefore more difficult to catch by fly. Here, it has to be men-

tioned that fly-anglers targeting trout living in streams  could be labelled under stock en-

hancement, as trout reproduces in their natural habitat, while put-and-take and most other

non-fly lake anglers going for trout could be labelled as culture-based fisheries, as their re-

source is stocking dependent. A significant difference between those two subgroups regard-

ing stocking and HM might occur, if separated and measured properly. Assuming that Fly-

fishermen representing stock enhancement and non-fly anglers representing culture-based

stocking, at least stocking intentions might be similar to the present study and to Bryans’

assumption. Regarding angling/harvest restrictions, Aas et al. (2000) found differences be-

tween fly- and non-fly trout anglers. While fly-only anglers preferred much stricter angling/

harvest regulations, they also seemed to prefer catching bigger fish over many fish (similar

to Bryan, 1977) compared to non-fly anglers who would like to catch more and bigger fish.

As the catch importance variable of the present study combines these two aspects, one can

assume that fly-only trout anglers might have a weaker orientation to catch importance than

non-fly trout anglers. As  catch importance was strongly related to stocking, the study of

Aas et al. (2000) therefore indirectly supports the assumption that those two types of trout

anglers differ in their relationship to stocking, despite their target species. Out of these re-

sults it is possible to conclude that Bryans’ (1977) assumptions may also be wrong for non-

fly trout anglers or other anglers in general. 

Methodological discussion

Many studies containing Likert-scaled and therefore ordinal data as dependent variables

were calculated under metric assumptions using associated models (Lidell  & Kruschke,

2018). The claim of this study was to treat distances in between the dependent variable as

not precisely defined. The ordinal regression model quality (log-likelihood) was generally

very high, but relatively low pseudo-R2 (McFadden) values estimated only a small variance

explained by the independent variables. Such values could lead researchers to return to ap-
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parently better (metric) methods and make questionable assumptions; resulting in errors

(Lidell & Kruschke, 2018). Since most of these values were not close to zero in this study, a

medium explanatory variance was accepted in order to maintain the ordinal model. This is

based on the assumption that such an ordinal model is more precise than a metric model

(with better values regarding the explanatory variance) when it comes to Likert-scaled data.

Since there were no differences in pseudo-R2 values between the large predators group and

other, smaller groups, the sample size can be excluded as a reason for low values.

Although the index of social norms to stock fish showed a low reliability, at least with

regard to the analysis of the difference between regular club members and club position

holders in the present study and Wegener (2020) it shows a similar result. Therefore, one

can assume that the results for this index are generally interpretable.

The present study has some limitations. As the calculations were made for various tar-

get species groups, inaccuracies in the composition of these groups could distort the results.

This might be due to the selection of species into groups, as described in the methods-sec-

tion, based on the type of question in the survey. Respondents had to choose the three fish

species  they  most  preferred  fishing  and  could  thus  be  included  in  three  target  species

groups. Assuming that anglers with different favourite target species have a different rela-

tionship to stocking, this composition might lead to relativized results as an eel angler could

also end up in the salmonids group, stronger supporting stocking measures as fly-fishermen

might do. An additional point are circumstances that are difficult to measure. A fly-fisher-

man from Lower Saxony with brown trout as favourite species, might state carp as his most

preferred target species as carp is abundant in the area and reaching mountain rivers will

need higher effort to reach. As those target species differ in their type of stocking (stock en-

hancement  vs.  culture-based  stocking),  mixing  anglers  with  different  target  species  in

groups  might  lead  to  different  results  regarding  stocking.  A question  about  one  “most

favourite target species” in a survey might lead to more accurate results, as the personal

bindings (and therefore knowledge, beliefs, attitudes etc.) of the respondents to their most

important species might clarify the differences between species related to stocking. In other

words, future research should focus on anglers’ personal bindings to certain species to clar-

ify the difference between target species regarding stocking. One recommendation would
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be to list all stocking relevant species individually for selection, in addition to an "other"

category in a survey. In addition, the preferred fishing method (pole-fishing, bottom fishing,

spin-fishing, fly-fishing) could be collected clarifying fly-only vs. non-fly questions much

better than location preferences.

Similar uncertainties could arise from the fact that the questions about stocking in the

survey only asked for stocking in general, but not for stocking of specific species. It is pos-

sible, especially with the subdivision of anglers into different target species groups, that if

stocking had been further specified, different results would have been obtained. An angler

who observes that his target species’ population is declining due to massive removal and

poor reproduction will probably support the stocking of this preferred species, but not nec-

essarily the stocking of other ones. Various reasons for this could be, for example, that other

populations seem to be doing well, that they do not belong in the club waters, or that the an-

gler sees other species as competitors to his preferred species. One must therefore be care-

ful when interpreting the results in this way, since stocking is not related to anglers’ specific

target species, but is a general term.

Another point is catch orientation, which could not be measured and accounted for ac-

cording to previous scientific findings. Instead, a compromise solution was chosen, as de-

scribed above, in which as many aspects of catch orientation as possible are considered. It

would have been ideal to create indices based on several items (or subdimensions) in rela-

tion to the respective orientation as suggested in Aas & Vittersø (2000). This would avoid

the consolidation of factors to be considered separately, like catching big/trophy fish and

many fish, based on results of factor analyses. Referring to the factors described in the

“Catch orientation” section, there are five factors altogether: catching something, catching

many fish, catching big/trophy fish, catching fish to eat as well as catch and release. Future

research is advised to measure accurately every single one of them, because the results will

be much better to interpret than the catch importance results. As catch orientation is intue-

tively linked to catch expectation, the suggestion that catch expectation is the main driver

of angler satisfaction (Arlinghaus, 2006a) underlines the importance of an accurate mea-

surement. At this point it must be noted that in Germany C&R is not desired by law and

may be punished under specific circumstances. Asking anglers specifically for such an ori-
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entation might therefore lead to questionable results in principle. Even though the informa-

tion provided by anglers in questionnaires such as the present one is usually treated anony-

mously, it cannot be ruled out that some individuals may make false statements about their

CR orientation.

Despite all the uncertainties regarding the specialization indices, the question arises to

what  extent  the  individual  indices  represent  the  specialization  construct.  As  explained

above, behavioral commitment includes social influences and different dimensions of in-

vestment, which makes behavioral commitment alone a relatively poor predictor of special-

ization. In the present study, centrality was measured using items according to the scale of

Fulton et al.  (1996). The study by Kyle et al. (2007) shows that this scale also includes

items with a social background which could distort the result. Therefore, it was suggested

there to exclude social factors in order to obtain a reliable predictor. Since the items of the

skill Index include comparisons with other anglers, social factors could also play a role

here. It would be conceivable that a variable like CPUE (catch per unit effort) of its target

species better reflects the skill of an angler, since social factors and by-catch are excluded.

It is questionable whether it is justifiable that social influences play a role in a cognition in-

dex like ecological communication, or whether they are even desired there. In any case, the

ecological communication index alone is unlikely to be a substitute for a more extensive

cognition index due to social influence. Ultimately, among the indices used in this study,

centrality seems to best reflect the specialization construct. However, subdimensions such

as centrality (according to the version by Kyle et al., 2007) and CPUE of the target species

would probably provide more reliable results.
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CONCLUSION & IMPLICATIONS

Though Bryan's (1977) suspicions have been partially confirmed, the present results show

that the psychological disposition (including attitudes, beliefs, norms and intentions) re-

garding stocking measures is not necessarily influenced by specialization per se. Different

specialization and catch orientation indicators revealed various results regarding the support

for stocking for anglers targeting different species. Contrary to Bryan's (1977) conclusion,

however, there is a stronger overall support for stocking among more specialized anglers.

Stronger  support  was also found among  those anglers  for  whom catching fish  in  their

hobby is very important.  Anglers  of higher age showed a more positive  relationship to-

wards  fish  stocking and seem to be satisfied with the stocking practices they have long

known and would continue to support them. So anglers’ relationship to stocking does not

only depend on specialization but also on target species, catch orientation and other factors.

While Bryan's (1977) assumption that more specialized trout anglers like less stocking was

partially confirmed, this cannot generally be applied to anglers of other target species. Ev-

ery angler has a different relationship to fish stocking due to his level of specialization,

catch orientation and other factors like social context.

From these conclusions there are implications for future research and fishing clubs

working to explore or influence the background of different stocking decisions or practices.

First  of  all,  it  should  be  noted  that  anglers  aiming  for  club  positions  (e.g.,  fisheries

manager) are probably more specialized than others. However, one should not expect that a

higher specialization also means  less support for stocking and take into account that this

relationship varies for anglers (including club position holders) of different target species. It

should also be considered that aging strengthens pro stocking beliefs, norms and attitudes.

To possibly  change anglers’ relationship  to  stocking and  HM,  beliefs  and norms,

which, although difficult and slow to change, are sustainable foundation for change. Beliefs

have been found to be more meaningful than variables such as demographics or preferences

(Arlinghaus & Mehner, 2005). Fujitani et al.  (2016) showed that lessons learned over a

short period of time can bring about changes in knowledge and stocking behavior, but not

that stocking as the most favored management tool can be largely replaced by alternatives
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such as HM or certain regulations. In detail, stocking-related attitudes and personal norms

showed  no  changes  after  gaining  knowledge  (Fujitani  et  al.,  2016)  pointing  out  the

importance of consistent experience and knowledge input to change those and, in the end,

social  norms  and  beliefs.  For  those  two  factors,  Fuijitani  et  al.  (2020)  revealed  the

verifiable  influence  on  decision  makers. It  is  therefore  advisable  to  involve  especially

children and young people, but also all other anglers in joint experiments (see Fujitani et

al.,  2017).  An  investment  in  the  younger  generations  in  particular  could  achieve  a

successful change in the relationship between anglers as a whole, since social norms and

beliefs have not yet become very firmly established and are therefore easier to change.
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APPENDIX

Original baseline questionnaire (2011) for angling club members of the “Besatzfish”-
project (IGB); with english translations (red)

Further project information: http://www.besatz-fisch.de/

Contact the author of the present study (email): stemae@posteo.de
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Welchen Stellenwert hat das Angeln für Sie? 

What significance does fishing have for you?

1. Von allen Freizeitaktivitäten, die ich betreibe, ist Angeln mein...

Of all my hobbies, fishing is my…

…wichtigstes Hobby.
Most important hobby

…zweitwichtigstes Hobby.
2nd most important hobby

…drittwichtigstes Hobby.
3rd most important hobby

…ein Hobby unter vielen.
One of many hobbies

□1 □2 □3 □4

2. Bitte geben Sie an, wie sehr Sie den folgenden Aussagen zum Stellenwert des 
Angelns in Ihrem Leben zustimmen.

Please indicate how much you agree with the following statements regarding the
significance of angling to your life.

stimme
überhaupt
nicht zu
disagree

completely

stimme
eher nicht

zu
Disagree

weder
noch

neither
agree nor
disagree

stimme
eher zu
agree

stimme voll
und ganz

zu
agree

completely

1. Würde ich mit dem Angeln aufhören, könnte 
ich eine Vielzahl meiner Freunde verlieren.
Were I to stop fishing, I could lose a great 
many of my friends.

□1 □2 □3 □4 □5

2. Wenn ich nicht angeln könnte, wüsste ich 
nicht, was ich stattdessen tun sollte.
If I couldn’t go fishing, I don’t know what I 
would do instead.

□ □ □ □ □

3. Wegen meiner Angelleidenschaft bleibt fast 
keine Zeit für andere Hobbys.
Due to my passion for angling, I have almost 
no time for other hobbies

□ □ □ □ □

4. Die meisten meiner Freunde kenne ich 
durch das Angeln.
I came to know the majority of my friends 
through fishing.

□ □ □ □ □

5. Ich gehe lieber angeln als irgendetwas 
anderes zu tun.
I’d rather go fishing instead of doing something 
else.

□ □ □ □ □
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6. Andere Hobbys interessieren mich nicht so 
sehr wie das Angeln.
Other hobbies don’t interest me as much as 
fishing.

□ □ □ □ □

7. Ich finde, dass sich ein Großteil meines 
Lebens um das Angeln dreht.
I find that a large part of my life revolves 
around angling.

□ □ □ □ □

3. Bitte geben Sie an, welche der beiden gegensätzlichen Alternativen (A oder B) Sie
beim Angeln bevorzugen.

Please indicate which of the following alternatives you prefer while fishing.

A: Ich bevorzuge …
I prefer…

aus-
schließlich A
exclusively

A

über-
wiegend A
mostly A

gleicher-
maßen 
A und B
Equal

preferenc
e

über-
wiegend B
mostly B

aus-
schließlich

B
exclusively

B

B: Ich bevorzuge …

1 Angeln an 
Fließgewässern
Fishing in flowing 
waters

□ □ □ □ □
Angeln an

Standgewässern
Fishing in still waters

2 Angeln in künstlichen 
Gewässern
Fishing in artificial water
bodies

□ □ □ □ □
Angeln in natürlichen

Gewässern
Fishing in natural

water bodies
3 Das Fangen von 
Raubfischen
Catching predatory fish 
(game fish)

□ □ □ □ □
Das Fangen von

Friedfischen
Catching coarse fish

4 Das Fangen natürlich 
vorkommender Fische
Catching wild fish

□ □ □ □ □
Das Fangen von 

besetzten Fischen
Catching stocked fish 

5 Den gelegentlichen 
Fang kapitaler Fische 
Occasionally catching 
trophy fish

□ □ □ □ □
Den regelmäßigen

Fang kleiner Fische
Regularly catching

smaller fish 
6 Angeln mit 
Kunstködern
Fishing with artificial 
lures

□ □ □ □ □
Angeln mit

Naturködern
Fishing with natural

baits
7 Das Angeln ohne 
Begleitung
Fishing on my own

□ □ □ □ □
Das Angeln mit

Begleitung
Fishing with others
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Ihre Meinung zu Gewässerbewirtschaftung und Gewässerökologie

Your opinion regarding water-body management and aquatic 
ecology

4. Inwieweit stimmen Sie folgenden Aussagen zur Angelfischerei, Ökologie und 
Fischbesatz zu? Denken Sie dabei an die Bedingungen in Ihren Vereinsgewässern.

To what extent do you agree with the following statements regarding recreational 
fishing, ecology, and fish stocking? Please think of the conditions in your club 
waters when answering.

stimme
überhaupt
nicht zu

stimme eher
nicht zu

weder
noch

stimme eher
zu

stimme voll
und ganz zu

1 Eine intensive Angelfischerei verursacht einen
Rückgang der Fischbestände.
Intensive recreational fishing causes a reduction
in fish stocks.

□ □ □ □ □

2 In Beständen, die stark beangelt werden, sind 
die Fische im Durchschnitt kleiner.
The fish are smaller on average in fish 
populations which are heavily fished.

□ □ □ □ □

3 Das Angeln auf beliebte Fischarten gefährdet 
die Fischartengemeinschaft in Gewässern.
Fishing for preferred species endangers the fish
community in water-bodies.

□ □ □ □ □

4 Die sogenannte ökologische Krise der 
Gewässer wird stark übertrieben.
The so-called ecological crisis of aquatic 
ecosystems is blown out of proportion

□ □ □ □ □

5 Die Gewässer sind durch Zerstörung des 
Lebensraums als Folge des Gewässerausbaus 
stark gefährdet.
Water-bodies are heavily endangered due to 
destruction of their habitat as a result of human 
influence (eg hydro-power stations)

□ □ □ □ □

6 Die Landwirtschaft wirkt sich negativ auf das 
natürliche Aufkommen von Fischen in 
Gewässern aus.
Agriculture has a negative effect on the natural 
reproduction of fish in water-bodies.

□ □ □ □ □

7 Die biologische Vielfalt der Arten ist durch 
menschliche Aktivitäten stark gefährdet.
Species biodiversity is strongly threatened by 
human activities.

□ □ □ □ □
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5.  Welchen  Beitrag  zum  Erhalt  von  Fischbeständen  leisten  die  aufgeführten
Hegemaßnahmen im Vergleich zu Fischbesatzmaßnahmen? 

In comparison to fish stocking, to what  extent  do the following management
measures contribute to the maintenance of fish populations?

viel
geringeren
Beitrag als

Besatz
Much

smaller
contribution

than
stocking

eher
geringeren
Beitrag als

Besatz
Smaller

contribution
than

stocking

ähnlichen
Beitrag wie

Besatz
About the

same
contribution
as stocking

eher
größeren

Beitrag als
Besatz
Greater

contribution
than

stocking

viel
größeren

Beitrag als
Besatz
Much

greater
contribution

than
stocking

1 Anlegen von Unterständen
Creation of underwater structure □ □ □ □ □

2 Einführung täglicher 
Entnahmebegrenzungen
Introduction of daily bag-limit

□ □ □ □ □

3 Erhöhung der Schonzeiten über das 
gesetzliche Maß hinaus
Lengthening closed seasons over the legal 
requirements.

□ □ □ □ □

4 Einrichtung von Laichschongebieten
Creation of closed areas to allow undisturbed 
spawning

□ □ □ □ □

5 Begrenzung der Anglerzahl pro Gewässer
Limiting the number of anglers per water 
body.

□ □ □ □ □

6 Schutz von Laichfischen durch Höchstmaße
in Verbindung mit Mindestmaßen
Protection of spawners by means of window-
limits.

□ □ □ □ □

7 Anhebung von Mindestmaßen über das 
gesetzliche Maß hinaus
Increasing the minimum size-limit above the 
legal requirements

□ □ □ □ □

8 Förderung von Laichmöglichkeiten
Creation of spawning opportunities □ □ □ □ □
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6.  Inwieweit  treffen  Ihrer  Meinung  nach  die  folgenden  Aussagen  über
Einflussfaktoren  auf  den  Bestand  maßiger  Fische  und  die  Reproduktion  von
Fischen zu?

To  what  extent  do  the  following  statements  reflect  your  opinion  regarding
factors influencing the population of adult fish and fish reproduction?

trifft
überhaupt
nicht zu
Not true

trifft eher
nicht zu
Rather

less true

Unsicher
unsure

trifft eher
zu

Rather
more true

trifft voll
und ganz

zu
Completely

true

1 Der Bestand maßiger Fische ist vornehmlich vom 
Überleben in den frühen Lebensstadien abhängig.
The population size of adult fish is primarily 
determined by survival in early life stages

□ □ □ □ □

2 Bei geringer Bestandsgröße ist die Zahl der Laicher 
der wichtigste Faktor für die Erhöhung des Bestands.
At small population sizes, the number of adult 
spawners is the most important factor for increase in 
population size

□ □ □ □ □

3 Der Bestand maßiger Fische wird vor allem von 
Umweltbedingungen bestimmt.
The population size of adult fish is primarily 
determined by ecological conditions

□ □ □ □ □

4  Der Bestand maßiger Fische einer Art, die sich 
natürlich fortpflanzt, ist rein von Zufallsfaktoren 
abhängig.
The population size of adult fish (assuming successful
natural reproduction of this species) is entirely 
dependent on chance.

□ □ □ □ □
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Ihre Meinung zu Erfolgsaussichten von Fischbesatz an Ihren 
Gewässern

Your opinion regarding the success potential of fish stocking in 
your waters.

7. Inwieweit stimmen Sie den folgenden Aussagen zum Fischbesatz in Ihren 
Vereinsgewässern zu?

To what extent do you agree with the following statements regarding fish stocking 
in your club waters?

stimme
überhaupt
nicht zu

stimme eher
nicht zu

weder
noch

stimme eher
zu

stimme voll
und ganz zu

1 Ich unterstütze Fischbesatz für die 
Bewirtschaftung unserer Gewässer sehr.
I strongly support fish stocking for the 
management of our waters. 

□ □ □ □ □

4  Es gibt mir ein gutes Gefühl, wenn Besatz 
durchgeführt wird.
I get a good feeling when fish stocking is carried
out. 

□ □ □ □ □

3  Ich bin davon überzeugt, dass Besatz in der 
Regel erfolgreich ist.
I’m convinced that fish stocking is generally 
successful.

□ □ □ □ □

9  Ich bin mir sehr unsicher, ob die meisten 
Fischbesatzmaßnahmen den gewünschten 
Erfolg bringen.
I am very uncertain as to whether the majority of
fish stocking events bring the desired results

□ □ □ □ □

7  Wir Angler sind dafür verantwortlich, durch 
Besatz zur Hege und Pflege der Fischbestände 
beizutragen.
We anglers have a responsibility to contribute to
the care and management of fish stocks by 
means of stocking

□ □ □ □ □

10  Fischbesatz ist eine wirksame 
Hegemaßnahme zur Erhöhung von 
Fischbeständen.
Fish stocking is an effective management 
measure to increase fish population size.

□ □ □ □ □

2  Hege und Pflege ist ohne Besatz für mich 
unvorstellbar.
The care and management (of fish stocks) is 
unimaginable without fish stocking for me.

□ □ □ □ □
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5   Wir Angler haben die moralische 
Verpflichtung, durch Fischbesatz zu einer 
nachhaltigen Bewirtschaftung der 
Fischbestände beizutragen.
We anglers have a moral obligation to 
contribute to the sustainable management of 
fish stocks through stocking.

□ □ □ □ □

6  Ich fühle mich persönlich dazu verpflichtet, 
Besatzmaßnahmen zu unterstützen.  
I feel personally obliged to support fish stocking 
measures.

□ □ □ □ □

11   Die Fischbestände in unseren 
Vereinsgewässern sind durch Besatz nicht 
nennenswert beeinflussbar.
Fish stocking has no appreciable influence on 
the size of fish stocks in our club waters.

□ □ □ □ □

8  Es gehört zur Rolle der Angelfischerei, dass 
wir Fische besetzen.
An integral part (role) of recreational fishing is 
that we stock fish.

□ □ □ □ □

8. Inwieweit treffen Ihrer Meinung nach die folgenden Aussagen auf Karpfen zu?

To what extent do you agree with the following statements regarding carp?

trifft
überhaupt
nicht zu

trifft eher
nicht zu

unsicher
trifft eher

zu

trifft voll
und ganz

zu

1  Karpfenbestände sind nicht an bestimmte 
Bedingungen in Gewässern angepasst und kommen 
daher in jedem Gewässer klar. 
Carp stocks are not adapted to particular water 
conditions, and therefore thrive in any water-body

□ □ □ □ □

2  Kleine Karpfen sind als Satzfische besser geeignet 
als große Satzkarpfen. 
Small carp are better suited for use as stocked fish 
than large carp.

□ □ □ □ □

3  Karpfen aus Zuchtanlagen sind im Vergleich zu 
Wildfischen überlebensfähiger.
Hatchery-raised carp have higher rates of survival 
than wild carp.

□ □ □ □ □
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9. Inwieweit treffen Ihrer Meinung nach die folgenden Aussagen auf Hechte zu?

To what extent do you agree with the following statements regarding pike?

trifft
überhaupt
nicht zu

trifft eher
nicht zu

unsicher
trifft eher

zu

trifft voll
und ganz

zu

1  Sobald die Unterwasserpflanzen in einem 
Gewässer zurückgehen, geht auch der Hechtbestand 
zurück.
As soon as there is a decline in the amount of 
underwater plants, there is also a corresponding 
decline in the pike population

□ □ □ □ □

2   Hechtbestände sind nicht an bestimmte 
Bedingungen in Gewässern angepasst und kommen 
daher in jedem Gewässer klar.
Pike stocks are not adapted to particular water 
conditions, and therefore thrive in any water-body

□ □ □ □ □

3  Auch bei einem hohen Aufkommen von Hechten 
trägt Besatz zu einer Erhöhung des Hechtbestandes 
bei.
Pike stocking leads to an increase in the pike 
population size, even when there is high natural 
recruitment among pike.

□ □ □ □ □

4   Kleine Hechte sind als Satzfische besser geeignet 
als große Satzhechte.
Small pike are better suited for use as stocked fish 
than large pike.

□ □ □ □ □

6  Hechte aus Zuchtanlagen sind im Vergleich zu 
Wildfischen überlebensfähiger
Hatchery-raised pike have higher rates of survival 
than wild pike.

□ □ □ □ □

5  Der wesentliche Faktor für die Jahrgangsstärke des
Hechtes ist die Fläche der Freiwasserzone.
The most important factor contributing to the year-
class size of pike is the area of open water available 
in a water-body.

□ □ □ □ □

10. Inwieweit treffen Ihrer Meinung nach die folgenden Aussagen auf Bachforellen 
zu?

To what extent do you agree with the following statements regarding brown trout?

trifft
überhaupt
nicht zu

trifft eher
nicht zu

unsicher
trifft eher

zu

trifft voll
und ganz

zu

1  Bachforellenbestände sind nicht an bestimmte 
Bedingungen in Fließgewässern angepasst und 
kommen daher in anderen Fließgewässern gut 
zurecht.
Trout stocks are not adapted to particular water 

□ □ □ □ □
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conditions, and therefore thrive in any water-body

2  Kleine Bachforellen sind als Satzfische besser 
geeignet als große Satzforellen.
Small trout are better suited for use as stocked fish 
than large trout.

□ □ □ □ □

3   Bachforellen aus Zuchtanlagen sind im Vergleich 
zu Wildfischen überlebensfähiger.
Hatchery-raised trout have higher rates of survival 
than wild trout.

□ □ □ □ □

11.  Welche  Gewässereigenschaften  sind  für  die  aufgeführten  Fischarten  zum
erfolgreichen Aufkommen ihrer Brut wichtig? (Mehrfachantworten möglich)

Which of the following water conditions are important for successful recruitment in
the following fish species? (multiple answers possible)

                                            Gewässeruntergrund
Water-body substrate

Wassertemperatur
Water temperature

Kies
Gravel

Sand
Schlamm

Mud
Wurzeln

Tree roots
Kraut

Water weed

kaltes
Wasser

Cold water
(10-16 °C)

warmes
Wasser
Warm
water

(17-25 °C)

1  Bachforelle 1.1□ 1.2□ 1.3□ 1.4□ 1.5□ 1.6□ 1.7□

2  Karpfen □ □ □ □ □ □ □

3  Hecht □ □ □ □ □ □ □

12. Inwieweit  treffen Ihrer Meinung nach die folgenden Aussagen zur Anpassung
von Fischen an bestimmte Gewässerbedingungen zu?

To what extent do you agree with the following statements regarding adaptation of
fish to particular water conditions?

trifft
überhaupt
nicht zu

trifft eher
nicht zu

unsicher
trifft eher

zu

trifft voll
und ganz

zu

2  Der Verlust genetischer Vielfalt innerhalb einer 
Fischart bedroht die Anpassungsfähigkeit dieser Art 
an wechselnde Umweltbedingungen.
The loss of genetic diversity within a fish species 
threatens the adaptability of this species to changing 
environmental conditions

□ □ □ □ □

1  Satzfische sollten Wildfischen genetisch möglichst 
ähnlich sein.
Stocked fish should be genetically similar to wild fish

□ □ □ □ □

101



3  Satzfische aus lokalen Beständen haben eine 
höhere Überlebenswahrscheinlichkeit als ortsfremde 
Satzfische.
Stocked fish (raised from) local fish populations have 
a higher survival rate than stocked fish (raised from) 
distant populations.

□ □ □ □ □

4  Es ist egal, woher die zu besetzenden Fische einer 
Art kommen, Hauptsache die grundsätzlichen 
Lebensraumbedingungen im Besatzgewässer passen.
It is irrelevant where the stocked fish come from; the 
main thing is that the habitat conditions in the water to
be stocked are in order. 

□ □ □ □ □

5  Es ist gut, Fische einer Art aus unterschiedlichen 
Regionen zusammenzusetzen, um zur 
Blutauffrischung beizutragen.
It is good to stock fish of the same species originating 
from different regions together, to add new blood to 
the population.

□ □ □ □ □

13. Inwieweit treffen Ihrer Meinung nach die folgenden Aussagen zum Einfluss der
Satzfischgröße beim Fischbesatz zu? 

To what extent do you agree with the following statements regarding the influence
of the size of stocked fish on fish stocking (effectiveness)?

trifft
überhaupt
nicht zu

trifft eher
nicht zu

unsicher
trifft eher

zu

trifft voll
und ganz

zu

1  Große Satzfische machen vor allem bei einem 
starken natürlichen Fraßdruck Sinn.
Stocking large fish make sense, especially under 
conditions of high predation.

□ □ □ □ □

2  Das Einsetzen großer Satzfische macht keinen 
Sinn, weil die Fische zu schnell herausgeangelt 
werden.
Stocking large fish makes no sense, because the fish 
are quickly fished out after stocking. 

□ □ □ □ □

3  Das Einsetzen großer Satzfische macht keinen 
Sinn, weil sie sich nicht an die Gewässerbedingungen
anpassen können. 
Stocking large fish makes no sense, because they are
not able to adapt themselves to the water conditions

□ □ □ □ □

4  Das Überleben der besetzten Fische steigt mit ihrer
Größe an.
The survival rate of stocked fish increases with their 
size.

□ □ □ □ □

5   Die richtige Satzfischgröße kann nicht 
verallgemeinert werden.
The right size at which to stock fish cannot be 
generalized. 

□ □ □ □ □
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6   Brutbesatz ist besser als das Einsetzen großer 
Fische, weil die Tiere sich besser an das Gewässer 
anpassen.
Fish-fry stocking is better than the stocking of larger 
fish, because the animals adapt better to the water 
conditions.

□ □ □ □ □

14. Inwieweit treffen Ihrer Meinung nach die folgenden Aussagen zum Fischbesatz 
zu?

To what extent do you agree with the following statements regarding fish stocking?

trifft
überhaupt
nicht zu

trifft eher
nicht zu

unsicher
trifft eher

zu

trifft voll
und ganz

zu

1  Unabhängig von der natürlichen Fortpflanzung 
sollte Besatz durchgeführt werden.
Fish stocking should be carried out regardless of the 
extent of natural recruitment.

□ □ □ □ □

2  Bei einem hohen natürlichen Aufkommen einer Art 
ist Fischbesatz mit dieser Fischart wirkungslos.
The supplemental stocking (into a water body) of an 
already established fish species which exhibits strong 
natural recruitment is utterly ineffectual. 

□ □ □ □ □

3  Wildfische, die in einem Gewässer natürlich 
aufkommen, sind Satzfischen der gleichen Art 
überlegen.
Wild fish originating from a particular water body are 
more successful (superior to) than stocked fish of the 
same species.

□ □ □ □ □

4   Das Vorkommen einer Fischart über das natürliche
Maß hinaus zu steigern, führt zur Verdrängung 
anderer Arten.
Increasing the population size of a fish species above 
the natural carrying capacity results in the 
displacement of other fish species

□ □ □ □ □

5   Wenn zu viele maßige Fische besetzt werden, ist 
der Zuwachs der besetzten Tiere sehr gering.
When too many adult fish are stocked, the growth rate
of the stocked fish is very slow.

□ □ □ □ □

6   Bei starkem Besatz einer Fischart, lässt sich diese 
leichter angeln. 
The intensive stocking of a fish species allows these 
fish to be more easily caught.

□ □ □ □ □

7   Wenn ausreichend geeignete Laichplätze 
vorhanden sind, muss nicht besetzt werden.
Stocking is unnecessary when sufficient spawning 
sites are available.

□ □ □ □ □
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8    Durch Verpaarung von besetzten und wilden 
Fischen kann das Überleben der standortangepassten
Tiere vermindert werden.
The interbreeding of stocked and wild fish can lead to 
a reduction in the survival rate of locally adapted fish.

□ □ □ □ □

12   Fischbesatz steigert die Konkurrenz zwischen 
den Fischen im Gewässer und beeinflusst so 
verschiedene Glieder der Nahrungskette.
Fish stocking increases the competition between fish 
in a water-body, and so influences the various links in 
the food-chain.

□ □ □ □ □

10  Jedes Gewässer hat eine Obergrenze für die 
Gesamtmenge einer sich natürlich fortpflanzenden 
Fischart, die durch Besatzmaßnahmen nicht weiter 
erhöht werden kann.
Each water-body has an upper limit to the total 
number of naturally-recruited fish (it can carry), which 
cannot be increased through fish stocking

□ □ □ □ □

11  Ein Zeichen für Überbesatz einer Art ist, dass die 
Fische dieser Art beim Fang sehr mager sind.
An indicator for the overstocking of a fish species is 
that the fish are very skinny when caught

□ □ □ □ □

13  Durch Fischbesatz werden Krankheiten und 
Parasiten in ein Gewässer eingeführt.
Diseases and parasites are introduced to water 
bodies through fish stocking.

□ □ □ □ □

14  Man kann den Erfolg von Besatzmaßnahmen 
nicht vorhersagen.
One can never predict the success of fish stocking 
events.

□ □ □ □ □

15  Fischbesatz ist notwendig, um unvorhersehbare 
Schwankungen im natürlichen Fischaufkommen 
auszugleichen.
Fish stocking is necessary to compensate for 
unforeseeable fluctuations in natural recruitment

□ □ □ □ □

16  Besatzmaßnahmen sollten gelegentlich 
ausgesetzt werden, um zu überprüfen, wie die 
Fischbestände reagieren.
Fish stocking events should be occasionally 
discontinued, to see how the fish populations react. 

□ □ □ □ □

17  Die Natur befindet sich in ständiger Veränderung, 
an  die die Besatzmaßnahmen kontinuierlich 
anzupassen sind.
Nature is in a state of constant change, to which 
stocking events must be continually adapted.

□ □ □ □ □

9   Besatz- und Wildfische stehen zueinander in 
Konkurrenz.
Stocked and wild fish are competitors.

□ □ □ □ □

18  Egal, ob sich eine Fischart natürlich fortpflanzt 
oder nicht, ist der Besatz mit dieser Art angeraten.
Regardless of whether a fish species naturally 

□ □ □ □ □
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reproduces or not, the stocking of this species is 
recommended.
19  Ich bin nicht sicher, ob die gegenwärtigen 
Besatzmaßnahmen in unserem Verein wirklich 
erfolgreich sind.
I’m not sure if the current fish stocking practices in our
club are actually effective.

□ □ □ □ □
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Wie denken Sie über die Planung und Durchführung von 
Besatzmaßnahmen in Ihrem Verein?

15. Inwieweit weisen folgende Aspekte auf die Notwendigkeit von Besatz hin? 

To what extent are the following issues indicators of the necessity of fish stocking?
überhaupt

kein
Hinweis

No
indication at

all

schwacher
Hinweis
Weak

indication

Unsicher
unsure

starker
Hinweis
Strong

indication

sehr starker
Hinweis

Very strong
indication

1  Mitglieder sind unzufrieden mit den Fängen. 
Club members are unhappy with their catches. □ □ □ □ □

2  Der durchschnittliche Fang pro Angeltag geht 
stetig zurück.
The average catch per day constantly 
decreases

□ □ □ □ □

3  Im letzten Jahr sind viele Fänge gemeldet 
worden.
Many catches were reported last year

□ □ □ □ □

4  Bei einer Bestandserhebung wurden fehlende
Jahrgänge festgestellt. 
Absent year-classes were identified during a 
population evaluation

□ □ □ □ □

5  Die Fangmeldungen waren über einen langen
Zeitraum sehr hoch.
Catch reports were very high over a long time-
period

□ □ □ □ □

6  Bei einer Bestandserhebung wurden nur sehr
wenige Jungfische gefangen.
Very few young fish were caught during a 
population evaluation

□ □ □ □ □

7  Bei einer Bestandserhebung wurden nur sehr
wenige maßige Fische gefangen.
Very few adult fish were caught during a 
population evaluation

□ □ □ □ □
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16. Wie gut eignen sich die aufgeführten Kennzahlen und Vorgehen, um den Erfolg
vergangener Besatzmaßnahmen zu bewerten? 

How well suited are the following statistics and methods to evaluate the success of
past stocking events?

sehr
ungeeignet

Very
unsuited

eher nicht
geeignet
Rather

less
suited

Unsicher
Unsure

eher gut
geeignet
Rather

well
suited

sehr gut
geeignet
Very well

suited

1  Gesamtanzahl gefangener Fische aus 
Fangstatistik.
Total number of caught fish as reported in catch-
returns.

□ □ □ □ □

2  Durchschnittliche Fänge pro Angeltag aus 
Fangstatistik.
Average catch per fishing day calculated from catch-
returns.

□ □ □ □ □

3  Besatz einstellen und die Entwicklung des 
Fangerfolgs in den nächsten Jahren kontrollieren.
Discontinue fish stocking and follow the trends in 
catch-returns in the following year.

□ □ □ □ □

4  Fänge in besetzten mit Fängen in nicht-besetzten 
Gewässern vergleichen.
Comparison of catches in stocked vs. non-stocked 
waters.

□ □ □ □ □

5  Regelmäßige Bestandskontrollen durch 
Angelfischerei (z.B. Hegefischen)
Regular population evaluations by means of angling 
(e.g. control fishing). Note to Steven: Hegefischen is 
basically competition fishing for cyprinids. Since 
competition fishing is illegal in Germany, these events 
are styled as being “control/management fishing”, to 
reduce the overpopulation of cyprinids in club waters

□ □ □ □ □

6  Regelmäßige Bestandskontrollen durch andere 
Fanggeräte als die Angel (z.B. Elektrofischerei)
Regular population evaluations by means of other 
equipment than fishing tackle (e.g. electro-fishing)

□ □ □ □ □
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17. Inwieweit stimmen Sie den folgenden Aussagen zum Vorgehen und zur Planung
von Fischbesatz in Ihren Angelvereinsgewässer zu? 

To what extent do you agree with the following statements regarding methods and
planning of fish stocking in your club waters.

stimme
überhaupt
nicht zu

stimme
eher nicht

zu

weder
noch

stimme
eher zu

stimme voll
und ganz

zu

1  Wir sollten Besatzmaßnahmen im Verein 
intensiver diskutieren und mit einer größeren 
Gruppe von Anglern planen.
We should discuss stocking practices in our 
club more intensively, and include a larger 
group of anglers in the planning.

□ □ □ □ □

2  Wir sollten im Verein vor der Durchführung 
von Fischbesatz klare Ziele festlegen und an 
diesen den Erfolg der Maßnahme bewerten.
We should set concrete goals before carrying 
out fish stocking, and measure the success of 
the stocking against these.

□ □ □ □ □

3  Jede Fischbesatzmaßnahme in unserem 
Verein ist zu hinterfragen und regelmäßig auf 
ihren Erfolg hin zu überprüfen.
Every fish stocking event in our club should be 
scrutinized, and regularly evaluated as to its 
success. 

□ □ □ □ □

4  Gute fischereiliche Bewirtschaftung umfasst 
die ständige Überprüfung von Maßnahmen und
die Anpassung von Zielen und Maßnahmen in 
der Zukunft.
Good fisheries management includes the 
continual evaluation of practices and the 
adjustment of goals and practices in the future.

□ □ □ □ □

5  Wir sollten im Verein vergangene Erfolge 
und Misserfolge beim Besatz reflektieren und 
die künftige Praxis danach ausrichten.
We should reflect upon the previous successes
and failures of fish stocking in our club, and 
adjust our future practices accordingly.

□ □ □ □ □

6   Wir sollten im Verein die 
Bewirtschaftungsmaßnahmen kontinuierlich 
anpassen.
We should continually adjust the management 
practices in our club.

□ □ □ □ □
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7  Gute fischereiliche Bewirtschaftung umfasst 
das Festhalten an bewährten Vorgehen.
Good fisheries management includes sticking 
to proven methods.

□ □ □ □ □

8  Gutes fischereiliche Bewirtschaftung heißt 
vor allem, aus vergangenen Praktiken zu 
lernen und sie anzupassen.
Good fisheries management means, above all, 
learning from prior experience, and to adjust 
practices accordingly.

□ □ □ □ □

9  Was sich einmal beim Besatz gut bewährt 
hat, wird wahrscheinlich auch künftig gute 
Erfolge bringen.
That which has worked well once during fish 
stocking, will probably bring good results in the 
future.

□ □ □ □ □

18.  Welche  Veränderungen  in  Bezug auf  Fischbesatz  in  Ihren  Vereinsgewässern
würden Sie gerne umsetzen, wenn es nach Ihren Wünschen ginge?

What changes with regards to fish stocking in your club waters would you like to
implement, were you a decision-maker?

stark
verringern
Strongly
reduce

Verringern
reduce

gleich
halten

Keep the
same

Ausdehnen
Increase

stark aus-
dehnen
Strongly
increase

1  Besatzmenge allgemein
Amount of fish stocked overall. □ □ □ □ □

2  Besatz großer, fangfähiger Fische
The stocking of large, catchable fish □ □ □ □ □

3  Besatz anderer Fischarten
The stocking of other fish species □ □ □ □ □

4  Besatz kleinerer Fische
The stocking of smaller fish □ □ □ □ □

5  Hechtbesatz
Pike stocking □ □ □ □ □

6  Karpfenbesatz
Carp stocking □ □ □ □ □

7  Besatz von Friedfischen
The stocking of coarse fish □ □ □ □ □
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19. Inwieweit treffen folgende Aussagen bezüglich Ihrer Beteiligung an der Planung 
und Umsetzung von Fischbesatzmaßnahmen in Ihrem Verein zu?

To what extent do the following statements reflect your involvement in the planning 
and execution of fish stocking in your club?

trifft
überhaupt
nicht zu

trifft eher
nicht zu

unsicher
trifft eher

zu

trifft voll
und ganz

zu

1  Meine Vorstellungen einer sinnvollen 
Gewässerbewirtschaftung fließen in die 
Besatzplanung im Verein ein.
My idea of sensible aquatic management is 
incorporated in to the planning of stocking events in 
our club

□ □ □ □ □

2  Meine Änderungsvorschläge für 
Besatzmaßnahmen werden wahrscheinlich nicht 
berücksichtigt.
My suggestions for changes in stocking practices 
would probably not be considered

□ □ □ □ □

3  Ich habe einen großen Einfluss auf die 
Besatzplanung in unserem Verein.
I have a great deal of influence on the planning of fish 
stocking in our club

□ □ □ □ □

4  Meine Besatzwünsche sind in der Vergangenheit 
immer umgesetzt worden.
My wishes regarding fish stocking have always been 
implemented in the past.

□ □ □ □ □

20. Inwieweit stimmen Sie den folgenden Aussagen über die Erwartungshaltungen
Ihrer Angelfreunde im Angelverein in Bezug auf Fischbesatz zu?

To  what  extent  do  you  agree  with  the  following  statements  regarding  the
expectations of your fishing buddies in your club with respect to fish stocking?

stimme
überhaupt
nicht zu

stimme eher
nicht zu

weder
noch

stimme eher
zu

stimme voll
und ganz zu

1  Viele meiner Angelfreunde erwarten, dass in 
den Angelgewässern Fischbesatz durchführt 
wird.
Many of my fishing buddies expect that fish 
stocking should be carried out in fishing water-
bodies

□ □ □ □ □

2  Viele meiner Angelfreunde sehen Besatz 
zunehmend kritisch.
Many of my fishing buddies are viewing fish 
stocking in an increasingly critical way.

□ □ □ □ □
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3  Viele meiner Angelfreunde wünschen sich, 
dass der Besatz versuchsweise ausgesetzt 
wird. 
Many of my fishing buddies express the wish 
that fish stocking be discontinued on a trial 
basis.

□ □ □ □ □

4  Viele meiner Angelfreunde unterstützen 
regelmäßige Besatzmaßnahmen in den 
Vereinsgewässern.
Many of my fishing buddies support regular fish 
stocking in our club waters.

□ □ □ □ □

5  Viele meiner Angelfreunde waren mit der 
Durchführung von Besatzmaßnahmen nicht 
einverstanden.
Many of my fishing buddies do not agree with 
the way in which stocking is carried out.

□ □ □ □ □

6  In meinem Verein werden Fragen zum Besatz
häufig diskutiert.
There are frequent discussions in our club with 
regards to fish stocking.

□ □ □ □ □

7  Es gibt häufig Diskussionen zwischen den 
Anglern und dem Vorstand rund um die
Besatzmaßnahmen.
There are frequent discussions between club 
anglers and club committee regarding stocking 
practices.

□ □ □ □ □

8  Ich tausche mich regelmäßig mit meinen 
Angelfreunden zu Fragen des Fischbesatzes 
aus.
I regularly exchange views with my fishing 
buddies with regard to fish stocking practices.

□ □ □ □ □

9  Ich habe das Gefühl, dass ich über alle 
wesentlichen Vereinsaktivitäten immer gut und 
rechtzeitig informiert bin.
I have the feeling that I am always (and 
punctually) well-informed about all club activities

□ □ □ □ □

10 In unserem Verein gibt es regelmäßig 
Konflikte rund um die besten 
Fischbesatzmaßnahmen.
There are frequent conflicts in our club with 
regard to the best fish stocking practices.

□ □ □ □ □
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Wie denken Sie über die Fischereiforschung?

What do you think about fisheries research?

21. Inwieweit stimmen Sie den folgenden Aussagen zur Rolle der 
Fischereiforschung zu?

To what extent do you agree with the following statements regarding the role of 
fisheries research?

Mehr über die Fischereibiologie zu erfahren, 
würde mir helfen…
To learn more about fisheries biology would 
help me…

stimme
überhaupt
nicht zu

stimme eher
nicht zu

weder
noch

stimme eher
zu

stimme voll
und ganz zu

1…mehr Erfolg als Angler zu haben.
…to have more success as an angler □ □ □ □ □

2…meine Angelaktivitäten umweltfreundlicher 
zu gestalten.
… would help me make my fishing activity
more environmentally friendly

□ □ □ □ □

3…die Hege und Pflege der Gewässer in 
meinem Verein zu verbessern.
…to improve the care and management of 
water-bodies in my club.

□ □ □ □ □

22. Inwieweit interessieren Sie sich für die Fischereiforschung? 

To what extent are you interested in fisheries research?

stimme
überhaupt
nicht zu

stimme eher
nicht zu

weder
noch

stimme eher
zu

stimme voll
und ganz zu

1  Wissenschaftliche Informationen zu Fischen 
und Fischerei interessieren mich nicht sehr.
Scientific information with regards to fish and 
fisheries doesn’t really interest me.

□ □ □ □ □

2  Ich würde gerne mehr über das Vorgehen in 
der Forschung lernen, um wissenschaftliche 
Informationen über Fische und Fischerei besser
zu verstehen.
I would like to learn more about methods in 
research, to better understand scientific 
information about fish and fisheries.

□ □ □ □ □
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3  Ich bringe fischereiwissenschaftlichen 
Analysen Skepsis entgegen
I am sceptical of the results of fisheries 
research.

□ □ □ □ □

4  Ich habe großes Interesse, Ursachen und 
Gründe für den Erfolg von Fischbesatz besser 
zu verstehen.
I have a great interest in better understanding 
the causes and reasons for success of fish 
stocking

□ □ □ □ □

5  Ich vertraue den Ergebnissen 
fischereiwissenschaftlicher Studien
I trust the results of fisheries research studies.

□ □ □ □ □

6  Ich war schon immer daran interessiert, 
besser zu verstehen, was unter der 
Wasseroberfläche passiert.
I have always been interested in better 
understanding what happens beneath the 
water-surface.

□ □ □ □ □

7  Ich traue meinen eigenen Erfahrungen mehr 
als irgendeiner wissenschaftlichen Studie
I trust my own experience more than the results 
of any scientific study.

□ □ □ □ □

Items adapted/translated from Li et al. (2010). Communicating scientific information to 
recreational fishers. Human Dimensions of Wildlife, 15:106–118.
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Abschließend nun ein paar Fragen zu Ihrer Person

And finally, a few personal questions

23. An wie vielen Tagen waren Sie im Jahre 2010 schätzungsweise angeln?

How many days (at a rough estimate) did you go fishing in 2010

An ca. ____________________ Tagen 

24. Auf welchen Geldbetrag schätzen Sie den Wiederbeschaffungswert Ihrer 
gesamten Angelausrüstung (Ruten, Rollen, Zubehör, Zelt, Angelbekleidung usw.)? 
Den Betrag für ein eventuell vorhandenes Angelboot bitte separat angeben! 

What would be the estimated replacement cost for your fishing tackle in total (rods, 
reels, accessories, tent, fishing clothing etc)? Please indicate the replacement cost 
for your boat separately (if you have one ).

Ich müsste heutzutage  ca. ________ € für Ausrüstungsgegenstände  und  ca. ________ 

€ für ein Angelboot investieren, um meine derzeitige Angelausrüstung zu ersetzen.

25. Nennen Sie uns bitte in absteigender Reihenfolge jeweils drei Fischarten, die Sie
im Jahr 2010 am liebsten beangelt und die Sie am meisten aus den Gewässern 
entnommen haben. 

Please name, in descending order of importance, the three fish species you most 
preferred fishing for in 2010, and the three fish species which you kept and took 
home in 2010.

Fischart (am liebsten beangelt) Fischart (am meisten entnommen)

1
_________________________

1
___________________________

2
_________________________

2
___________________________

3
_________________________

3
___________________________
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26. Seit wie vielen Jahren sind Sie in Ihrem Angelverein organisiert?

How many years have you been organised in (a member of) your fishing club?

Seit _______________________ Jahren (bitte angeben)

27. Welche Positionen bekleiden Sie derzeit in Ihrem Angelverein? 
(Mehrfachantworten möglich)

AVPOSI  Which position do you currently hold in your fishing club? (Multiple answers
possible)

1□ 1. Vereinsvorsitzender
Chairman 4□ Vereinsmitglied aktiv

Active club-member

2□ Stellv. Vereinsvorsitzender
Vice-chairman 5□ Vereinsmitglied passiv

Passive club member

3□ Gewässerwart
Fisheries manager

6□

Andere Position im Vereinsvorstand: 
(bitte angeben)                                       __________7_______________________________     
   
Other position in club committee (please indicate)

Ja Nein

Waren Sie in der Vergangenheit als Vorstandsmitglied aktiv? (Falls ja, bitte 
Position und Zeitraum angeben.)
Were you previously a member of the club committee? (If yes, please indicate 
the position and time-frame)

□ □

Position______________________________  Zeitraum________________

Position______________________________  Zeitraum_________________

28. Wie oft nehmen Sie an folgenden Vereinsveranstaltungen teil?

How often do you take part in the following club activities?

Nie
never

Selten
rarely

Regelmäßig
regularly

Häufig
frequently

sehr häufig
Very frequently

1  Vereinsversammlungen
Club meetings □ □ □ □ □

2  Hegefischen im Verein
Control/management fishing □ □ □ □ □

3  Arbeitsdienste des Vereins
Work parties on club waters □ □ □ □ □
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4  Vereinsinterner Stammtisch
Regular, informal meetings with 
club members in a pub

□ □ □ □ □

5  Vereinskulturelle 
Veranstaltungen
Other cultural activities organised 
by the club

□ □ □ □ □

29. Haben Sie eine Fortbildung oder Ausbildung in den folgenden Bereichen 
genossen? 

Do you have any further education in the following areas?

trifft zu
true

trifft nicht zu
Not true

1  Lehrgang für die Anglerprüfung

Educational course in preparation for the state fishing exam
□ □

2  Ausbildung zum Gewässerwart

Training as a fisheries manager
□ □

3  Biologisches Hochschulstudium (bitte Fachrichtung angeben) 

University biology education (please indicate subject focus)

4  _____________________________________________

□ □

5  Besuch von Vortragsveranstaltungen zu fischereibiologischen oder 
naturwissenschaftlichen Themen

Attendance of fisheries biology presentations, or other natural science 
presentations

□ □

6  Selbstbildung durch Fachliteratur (Bücher, Zeitschriften, Internet)

Self-education by means of technical literature (books, magazines, internet)
□ □

30. Sind Sie darüber informiert, dass sich Ihr Verein an einem Forschungsprojekt 
namens Besatzfisch beteiligt?

Are you informed that your club is taking part in the Besatzfisch research project?

□ Ja  (Dann bitte weiter mit Frage 31)
Yes (please continue with Q. 31) □ Nein  (Dann bitte weiter mit Frage 35)

No (please continue with Q. 35)
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31. Wie haben Sie vom Projekt Besatzfisch erfahren? (Mehrfachantworten möglich)

How did you hear about the Besatzfisch project? (multiple answers possible)

Jahreshaupt-
versammlung
Annual general 
meeting

Internet

Brief durch
Vorstand

Letter from
the club

committee

Durch andere
Vereinsmitglieder
From other club

members

Angeltagebuch-
zusendung

(Besatzfisch)
angler diary

send-out

Mitglieder
Kleingruppe

From members of
the (Besatzfisch)
small working-

group

□ □ □ □ □ □

32. Haben Sie an den Befischungen Ihrer Vereinsgewässer durch Besatzfisch direkt 
teilgenommen oder haben Sie diese besucht?

Did you participate in (or visit) the Besatzfisch experimental fishing of your club 
waters?

□ Ja  (Dann bitte weiter mit Frage 33)
Yes (please continue with Q. 33) □ Nein  (Dann bitte weiter mit Frage 34)

No (please continue with Q. 34)

33. An wie vielen Tage(n) waren Sie bei den Befischungen mit dabei?

How many days were you present at the experimental fishing?

1 Tag 2 Tage 3 Tage 4 Tage 5 Tage 6 Tage 7 Tage
mehr als 7

Tage

□ □ □ □ □ □ □ □

Ja Nein

34. Haben Sie mit Vereinsmitgliedern gesprochen, die an den 
Befischungen durch Besatzfisch teilgenommen haben?
Have you spoken with any club-members who took part in the
Besatzfisch experimental fishing?

□ □
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35. Was schätzen Sie: Wie viele maßige Hechte (45 cm und größer) beherbergen 
die aufgeführten Vereinsgewässer derzeit und wie viele davon kann man pro Jahr 
entnehmen, ohne die Bestände langfristig zu gefährden (nachhaltige Entnahme)?

What is your guess: how many legal-sized pike (45cm and larger) do the following 
club waters hold  ; and how many of these pike can be kept per year – without 
endangering the overall pike population in these waters (sustainable yield)? 

Zahl der Hechte über 45 cm
Number of pike over 45 cm

Nachhaltige Entnahme pro Jahr 
(Zahl Hechte über 45 cm)

Sustainable yield of pike over 45 cm.

1  Horstsee ___________________ ___________________

2  Darnsee ___________________ ___________________

3  Hechtsee ___________________ ___________________

4  Borgsteden See ___________________ ___________________

36. Wie bewerten Sie die Hechtbestandsgröße in den aufgeführten 
Vereinsgewässern im Vergleich zu den Hechtbeständen, die man in vergleichbaren 
Angelvereinsgewässern anderer Vereine erwarten kann?

How large do you estimate the pike population size to be in the following club 
waters, in comparison to pike populations in similar water-bodies of other fishing 
clubs?

sehr viel
niedriger

Very much
lower

Niedriger
lower

durch-
schnittlich

Average/about
the same

Höher
higher

sehr viel
höher

Very much
higher

Horstsee □ □ □ □ □

Darnsee □ □ □ □ □

Hechtsee □ □ □ □ □

Borgsteden See □ □ □ □ □

37. Mit welchen Personen bzw. Personengruppen tauschen Sie sich  über die 
nachfolgend genannten Aspekte (fett gedruckt) rund ums Angeln und 
Fischbestände aus? (Mehrfachantworten möglich, d.h. je Aspekt sind mehrere 
Personen ankreuzbar)

With which people / groups of people do you discuss the following fishing and fish
population topics (in bold print)? (multiple answers possible – that means per topic, 
you can indicate several people)

118



Gewässer
-ökologie
allgemein
General
aquatic
ecology

Fischbestand
s-

entwicklungen
in Vereins-
gewässern

Development
of fish

populations in
club waters

Andere
Hegeaspekt

e als
Fischbesatz

Other
managemen

t aspects
apart from

fish
stocking

Fisch-
besatz
Fish

stockin
g

Angel-
reviere
Fishing
spots

Projekt
Besatzfisc

h

1 Mit niemanden
With no--one □ □ □ □ □ □

2 Kleingruppe
Besatzfisch
Small-group

members

□ □ □ □ □ □

3 Angelfreunde
Fishing buddies □ □ □ □ □ □

4 Vereinsvorstand
Club committee □ □ □ □ □ □

5 Gewässerwart(e)
eigener Verein

Fisheries
managers in own

club

□ □ □ □ □ □

6
Gewässerwart(e)
andere Vereine

Fisheries
managers in other

clubs

□ □ □ □ □ □

7
Vereinsgewässer-

anlieger
Landowners living
adjacent to club

waters

□ □ □ □ □ □

8  Andere Vereine
Other fishing clubs □ □ □ □ □ □

9   Verkäufer
Angelladen

Salesperson in
fishing tackle shop

□ □ □ □ □ □

10  Berufsfischer
Commercial fishers □ □ □ □ □ □

11
Wissenschaftler in
Forschungsinstitut

Scientists in a

□ □ □ □ □ □
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research institute
12  Mitarbeiter

Fischereibehörde
Employees of state

fishing agencies

□ □ □ □ □ □

13
Naturschutzbehörd

e
Employees of state

environmental
protection
agencies

□ □ □ □ □ □

14  Mitarbeiter
Angelverband
Employees of

angling association

□ □ □ □ □ □

15  Internetforen-
mitglieder

Members of
internet forums

□ □ □ □ □ □

16  Fischzüchter
Fish-hatchery

owners
□ □ □ □ □ □

17  Besatzfisch-
Forscherteam
Besatzfisch

research team

□ □ □ □ □ □

38. Wie oft tauschen Sie sich mit anderen Personen bzw. Personengruppen über die
nachfolgenden Dinge aus?
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How often do you discuss the following topics with other people / groups of people?

Nie
never

Selten
rarely

Regelmäßig
regularly

Häufig
frequently

sehr häufig
Very

frequently

1  Gewässerökologie allgemein 
Aquatic ecology in general □ □ □ □ □

2  Fischbestandsentwicklungen in 
Vereinsgewässern 
The development of fish populations in club 
waters

□ □ □ □ □

3  Andere Hegeaspekte als Fischbesatz 
Other management aspects than stocking □ □ □ □ □

4   Fischbesatz 
Fish stocking □ □ □ □ □

5  Angelreviere 
Fishing spots □ □ □ □ □

6  Projekt Besatzfisch □ □ □ □ □

39. Wie hoch schätzen Sie Ihren Wissensstand zu folgenden Punkten ein?

How high do you estimate your knowledge of the following points to be?

sehr gering
Very low

eher gering
Rather low

Durchschnittlich
average

eher hoch
Rather high

sehr hoch
Very high

1  Biologie meiner Zielfischart(en)
Biology of my target fish species □ □ □ □ □

2  Ökologie der Gewässer
Aquatic ecology □ □ □ □ □

3  Fischbesatz allgemein
Fish stocking in general □ □ □ □ □

4  Hechtbesatzmaßnahmen
Pike stocking practices □ □ □ □ □

5  Karpfenbesatzmaßnahmen
Carp stocking practices □ □ □ □ □

6  Maßnahmen zur nachhaltigen Hege und
Pflege der Gewässer
Measures for the sustainable care and 
management of water-bodies

□ □ □ □ □

40. Wie würden Sie Ihre Angelfertigkeiten im Vergleich zu anderen, Ihnen bekannten 
Anglern einschätzen? 
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In comparison to other anglers you know, how would you estimate your fishing 
capabilities to be?

Anfänger
beginner

weniger gut
Less good

genauso
gut

as good as

eher besser
Rather
better

Angel-
experte
Fishing
expert

In Bezug auf das Fangen von Hechten?
With regards to catching pike □ □ □ □ □

In Bezug auf das Fangen von Karpfen?
With regards to catching carp □ □ □ □ □

In Bezug auf das Fangen von Bachforellen?
With regards to catching brown trout □ □ □ □ □

In Bezug auf das Angeln insgesamt?
With regards to fishing in general □ □ □ □ □

41. Inwieweit stimmen Sie den folgenden Aussagen zu?

To what extent do you agree with the following statements?

stimme
überhaupt
nicht zu

stimme
eher nicht

zu

weder
noch

Stimme
eher zu

stimme voll
und ganz

zu

1  Ich gehe angeln, um Speisefische zum 
eigenen Verzehr zu fangen.
I go fishing to catch fish to eat.

□ □ □ □ □

2  Je größer der gefangene Fisch, desto 
besser ist der Angeltag.
The bigger the fish caught, the better the 
fishing day.

□ □ □ □ □

3  Je mehr Fische ich fange, desto zufriedener 
bin ich.
The greater the number of fish I catch, the 
happier I am.

□ □ □ □ □

4  Die meisten meiner gefangenen Fische 
setze ich in das Gewässer zurück.
I release most of the fish I catch.

□ □ □ □ □

42. Welcher der vier folgenden Anglertypen beschreibt Sie als Angler am besten? 
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Bitte lesen Sie den Text aufmerksam durch und entscheiden Sie sich für einen Typen, der 
Ihnen am nächsten kommt.

Which of the following four angler types describes you best?

Please read the following paragraphs carefully, and decide for the one type that describes 
you most accurately. 

(translated / adapted from Needham et al. (2009). Testing a self-
classification measure of recreation specialization among anglers. 
Human Dimensions of Wildlife 14:6 448-455.)

Bitte einen 
Typ 
ankreuzen

Angeln macht mir Spaß, ich betreibe das Hobby aber weniger intensiv als andere 
Freizeitbeschäftigungen. Ich besitze eine übersichtliche Angelausrüstung, lese 
vergleichsweise selten Angelzeitschriften, angele unregelmäßig und würde mich als 
durchschnittlich erfolgreichen Angler verglichen mit anderen einschätzen.
I enjoy fishing, although I pursue the hobby less intensively than other leisure pursuits. I own 
the necessary fishing tackle, read fishing magazines infrequently, and would class myself as 
an averagely successful angler when compared with others.

□

Angeln ist eine wichtige, aber nicht meine einzige Freizeitbeschäftigung. Manchmal kaufe ich
höherwertige Angelgeräte und lese Angelzeitschriften. Ich angele regelmäßig und würde 
mich als durchschnittlich erfolgreichen Angler verglichen mit anderen einschätzen.
Fishing is an important hobby for me, although not my only one. I sometimes buy better 
quality fishing tackle and read fishing magazines. I go fishing regularly, and would class 
myself as an averagely successful angler when compared with others.

□

Angeln ist mein wichtigstes Hobby. Ich informiere mich regelmäßig in den Angelmedien über 
neueste Trends und besitze eine beeindruckende Angelausrüstung. Verglichen mit anderen 
würde ich mich als sehr guten Angler einschätzen, allerdings angele ich aus zeitlichen 
Gründen selten und viel weniger als früher.
Fishing is my most important hobby. I inform myself regularly as to the newest trends in the 
fishing media, and own an impressive collection of fishing tackle. I would rate myself as a 
very good angler compared to others, although I only occasionally go fishing – far less than 
before – due to time constraints.

□

Angeln ist mein wichtigstes Hobby. Angelgeräte sind mir wichtig, und ich besitze eine 
beeindruckende Ausrüstung. Ich lese regelmäßig Artikel über das Angeln in den Medien und 
angele insgesamt sehr häufig, wann immer sich die Gelegenheit bietet. Verglichen mit 
anderen Anglern schätze ich mich als sehr guten Angler ein. 
Fishing is my most important hobby. Fishing tackle is important to me, and I own an 
impressive collection of fishing tackle. I frequently read articles about fishing, and go fishing 
very often, whenever I have a chance. I would rate myself as a very good angler compared 
to others.

□
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Um einige uns interessierende Forschungsfragen untersuchen zu können (z.B. inwiefern
unterscheiden  sich  Angler  von  der  nichtangelnden  Bevölkerung?),  sind  abschließend
ausgewählte persönliche Angaben erfragt. Zur Erinnerung: Alle Angaben werden anonym
ausgewertet,  d.h.  niemals  in  Verbindung  mit  Ihrem  Namen,  und  alle  Daten  werden
vertraulich behandelt. Wenn Sie trotzdem auf eine oder mehrere der folgenden Fragen
nicht antworten möchten, lassen Sie die betreffenden Fragen einfach unbeantwortet. Bitte
senden Sie den Fragebogen aber trotzdem zurück. Jede Antwort zählt!

43. Wie alt  und welchen Geschlechts sind Sie? How old AGE are you and which
gender  GENDER?

Ich bin  ____________  Jahre alt und
männlich □

weiblich □

44. Welchen höchsten Schulabschluss besitzen Sie? 

What is your highest secondary education level?

1
□

Hauptschulabschluss 2
□

Realschulabschluss 3
□

Fachhochschulreife 4□
Abitur 
(Hochschulreife
)

5
□

Bin noch Schüler/Schülerin 6
□

Keinen Schulabschluss 

7
□

Sonstiges, und zwar:  ____________________________(bitte angeben)

45. Welchen höchsten berufsbildenden Abschluss haben Sie?
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What is your highest tertiary education level?

1□ Lehre
Apprenticeship 2□

Universitätsabschluss oder FH
University degree or tech. Uni.
degree.

3□ Keinen Ausbildungsabschluss
No tertiary education

4□ Meister
Master craftsman 5□

Techniker
Technician (equivalent to 
master craftsman)

6□ Promotion/Doktorarbeit
PhD.

7□ Noch in beruflicher Ausbildung / Lehre 
Still in tertiary education / apprenticeship

8□ Sonstiges, und zwar:  _____________________________(bitte angeben)
Other qualifications: (please indicate)

46. Wie einfach ist Ihnen das Ausfüllen dieses Fragebogens gefallen?

How easy was it for you to complete this questionnaire?

sehr schwierig
Very difficult

eher schwierig
Rather difficult

Mittel
Average

eher leicht
Rather easy

sehr leicht
Very easy

□ □ □ □ □

47.  Wie  hat  Ihnen  der  Fragebogen gefallen? Kritik  und Anmerkungen  sind  sehr
willkommen.

How  did  you  find/enjoy  this  questionnaire?  Comments  and  criticism  are  very
welcome.

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

Bitte senden Sie den ausgefüllten Fragebogen  mit dem für Sie
kostenfreien Rückumschlag bis zum 8. Juli 2011 an uns zurück. 

Please return the completed questionnaire with the return
envelope free of charge to us by 8 July 2011.

Vielen Dank für Ihre Mitarbeit und weiterhin Petri Heil !

Many thanks for your cooperation and furthermore “Petri Heil” !
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