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Abstract

The sustainability of recreational ﬁsheries is in part dependent on anglers acting as stewards of the resource. However, the psychological attributes that underpin anglers’ adoption of voluntarily stewardship behaviors remain largely
unknown. In this study, we tested a model of the factors that inﬂuence stewardship in the recreational ﬁsheries sector.
Speciﬁcally, we drew on identity theory to explore the role of one’s identiﬁcation as an angler in shaping moral norms
and stewardship behaviors among anglers in Texas. Stewardship behavior was conceptualized along three dimensions
related to private-sphere, public-sphere, and social stewardship activities. Data were taken from a statewide, mixedmode survey of Texas licensed anglers’ attitudes, behaviors, and management preferences (n = 948). We hypothesized
that one’s identity as an angler and moral beliefs about acting as a steward of ﬁsheries resources would predict three
dimensions of stewardship behavior. Results indicated that one’s identity as an angler is associated with normative
beliefs and that these two factors have differential effects on engagement in multiple dimensions of stewardship
behaviors.

The sustainability of recreational ﬁsheries is in part
dependent on anglers acting as stewards of common
resources by engaging in behaviors that minimize environmental impacts and improve the conditions of aquatic
environments (Arlinghaus et al. 2016; Cooke et al. 2016;
Heck et al. 2016). Understanding the mechanisms that

motivate anglers to voluntarily act as stewards and internalize moral beliefs that compel such action will help to
promote sustainability (Bruskotter and Fulton 2008;
Schultz 2011). Speciﬁcally, knowledge of the psychological
mechanisms that inﬂuence self-regulating stewardship
activities can assist managers in developing education and
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outreach programs that leverage the current ways in which
people are interacting with and appreciating aquatic
resources as well as foster positive attitudes toward the
conservation activities of ﬁsheries management agencies
(Seimer and Knuth 2001). Therefore, in this study, we test
a psychological model of the factors that inﬂuence stewardship behaviors among anglers. We draw on identity
theory (Burke 1991; Stryker and Burke 2000; Stets and
Biga 2003) to conceptualize the antecedents of stewardship
behavior, including one’s identiﬁcation as an angler and
moral beliefs about acting as a steward of aquatic
resources among recreational anglers in Texas.
Stewardship and Recreational Fisheries
Multiple deﬁnitions of environmental stewardship have
been proposed in the literature. Barrett (1996:11) deﬁned
stewardship as “the careful and responsible management
of something entrusted to one’s care,” while Winthrop
(2014:212) suggested that stewardship “refers speciﬁcally
to the actions intended to promote the appropriate and
sustainable use of nature motivated in large part by internalized understandings and values.” Thus, for anglers,
stewardship is reﬂected by (1) voluntary behaviors that
improve or protect the conditions of ﬁsheries resources
and habitats and (2) internalized obligations to promote
the care of valued resources. As the Food and Agriculture
Organization of the United Nations (FAO 2012:18) stated,
aquatic stewardship is “…the internalization of a suitable
moral compass guiding thought and action in the recreational ﬁsheries sector.” A better understanding of the reasons why anglers are compelled to engage in stewardship
behaviors will enable managers to direct “a suitable moral
compass” in light of environmental considerations, political dynamics, and stakeholder interests (Seimer and Knuth
2001; Bruskotter and Fulton 2008). Elucidating the psychological antecedents of stewardship behavior is particularly important in the context of recreational ﬁsheries
given that angling is one of the main points of interface
between the public and aquatic resources (Arlinghaus
et al. 2015). Many of the threats posed to aquatic ecosystems are derived from anthropogenic sources, such as climate change, the introduction and spread of nonnative
species, habitat loss, and water pollution, among others
(Dudgeon et al. 2006; Cooke et al. 2016). Anglers are
instrumental in mitigating the effects of these phenomena
on ﬁsheries resources and aquatic ecosystems through
shifting perspectives of their role in ecosystem-based management, advocacy for aquatic habitats, and the adoption
of ethical behaviors and angling practices (Bate 2001;
Seimer and Knuth 2001; Arlinghaus et al. 2016).
Given that anglers have an array of experiences and
investment in ﬁshing, previous research has positioned
them as stewards of the aquatic environment (Granek
et al. 2008). However, limited empirical evidence has been

generated to support the notion that anglers voluntarily
act as stewards or to identify the mechanisms that motivate self-regulating stewardship behavior (Chipman and
Helfrich 1988; Hutt and Bettoli 2007; Beardmore et al.
2011). A small number of studies have examined the psychological dimensions of stewardship in recreational ﬁsheries. Oh and Ditton (2008), for instance, found that more
specialized anglers—characterized by styles of angling participation, commitment and involvement in the activity,
and centrality of the activity to their lifestyle—were more
willing to pay for resource protection. Bruskotter and Fulton (2008) explored the relationship between anglers’ value
orientations and normative beliefs, or moral obligations,
regarding the stewardship of ﬁsheries resources. That
study revealed a link between protection-oriented beliefs
about ﬁsheries resources and personal norms to act as a
steward of ﬁsheries resources and aquatic environments.
In a similar vein, Seimer and Knuth (2001) examined the
impacts of aquatic stewardship education on young
anglers’ environmental concern, and they conceptualized
three levels of beliefs that underpinned stewardship behavior affecting recreational ﬁsheries. Seimer and Knuth
(2001) hypothesized that one’s awareness of environmental
impacts on ﬁsheries resources, perceived responsibility to
act as a steward, and self-efﬁcacy in doing so are related
to two dimensions of behavior reﬂecting individual angling
practices and positive actions toward aquatic resources.
They found that youth that were more involved in angling
exhibited greater concern for aquatic resources and held
greater responsibility for acting as a steward.
Beyond these studies, however, there is a paucity of
theoretical and empirical research on stewardship in recreational ﬁsheries. The psychological mechanisms that motivate voluntary stewardship actions—or the internalization
of moral norms that compel stewardship, for instance—remain understudied. Given past work suggesting that participation, involvement, and specialization in ﬁshing were
related to stewardship activity (Seimer and Knuth 2001;
Oh and Ditton 2008), exploring the role of one’s identiﬁcation as an angler in shaping stewardship beliefs and
behaviors would be a fruitful avenue for further investigation. In particular, identity theory (Stryker and Burke
2000; Burke and Stets 2009) provides a framework for
understanding theses phenomena.
Conceptual Framework: Identity Theory
Identity theory hypothesizes that one’s identity(s) is the
primary inﬂuence on one’s attitudes and behaviors. Burke
and Stets (2009:3) deﬁned identity as “the set of meanings
that deﬁne who one is when one is an occupant of a particular role in society.” According to the theory, individuals possess as many identities as they occupy social roles
(e.g., mother, student, and angler). Each identity exerts an
inﬂuence on an individual’s evaluation of external stimuli
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as a function of that identity’s salience and prominence
and the individual’s commitment to it (Stryker and Burke
2000). Identities are arranged in a hierarchy wherein the
most salient identity has the greatest inﬂuence on one’s
evaluative response in a given context (Stryker 1980).
Therefore, “angler” as a social role and internalized identity carries with it a set of meanings that inﬂuence the
way individuals that identify as anglers perceive the world
and act within it. The more salient is one’s identity as an
angler, the greater the inﬂuence it may exert on an individual’s cognitive, affective, and behavioral evaluation of
aquatic resources and on that individual’s notions of
appropriate modes of conduct as an angler. Individuals
differ in the extent to which they are committed to speciﬁc
identities, including those related to leisure pursuits like
angling (Jun et al. 2015). Thus, what it means to be an
angler varies from person to person and is referent to the
self. Meanings are what individuals perceive to be normative patterns of thought and behavior. Identiﬁcation with
one’s role as a participant in a leisure activity is a potentially important antecedent condition leading to the internalization of moral beliefs about stewardship and to
voluntary stewardship behaviors that protect and/or
enhance the resources that support pursuit of the activity.
The recreation specialization literature (Bryan 1977;
Scott and Shafer 2001; Jun et al. 2015) has drawn on a
number of identity theories to explain heterogeneity in
styles of participation, commitment, and identiﬁcation
with leisure pursuits (McIntyre and Pilgram 1992).
In fact, Jun et al. (2015) suggested that one’s identity
associated with a leisure activity best explained patterns
of recreation participation, commitment, and affect
toward the activity. In this vein, a number of studies
have found that specialization is related to environmental concern, conservation attitudes, and pro-environmental behavior (Oh and Ditton 2008). Generally, this
literature has demonstrated that in the context of outdoor pursuits, as specialization (e.g., identiﬁcation with
the activity or dependence on the activity setting)
increases, so do environmental concern and pro-environmental intent toward settings where activities occur
(Newhouse-Berns and Simpson 2009). The more central
a leisure activity is to one’s sense of self, the greater is
the satisfaction an individual may derive from participation, and the greater is the obligation to participate in a
manner that sustains the resource—to the extent that
resource supports one’s ability to express one’s identity
(Burke 1991). Therefore, role identities tied to outdoor
recreation are positively associated with concern for the
environment, as environmental settings and the activities
that occur in them are tied to the self (Newhouse-Berns
and Simpson 2009).
Jun et al. (2015) hypothesized that specialization and
leisure behavior could be explained by the process of
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identity veriﬁcation (Burke 1991). We adopted this
approach to explain stewardship behavior in the context
of recreational ﬁsheries. According to identity control theory (Burke 1991), behavior is a function of reﬂected
appraisals of environmental conditions and their congruence with one’s identity standard. More speciﬁcally, individuals act to bring perceptions of the environment in line
with their internalized self-meanings (identity standard),
verifying aspects of the self through behavior (Burke and
Stets 2009). Positive behavior toward a positively evaluated attitude object reﬂects a positive evaluation of the self
(Stets and Biga 2003). Consequently, the more salient is
one’s identity as an angler, the more likely one is to act
positively (engage in stewardship) toward a positively evaluated object (aquatic resources) and to internalize an obligation to do so. Positive emotional states associated with
the veriﬁcation of an identity—and avoidance of negative
emotional states associated with incongruence between
one’s identity standard and perception of the environment
—are what motivate behavior (Burke 1991). If individuals
associate stewardship with their identity as an angler, it
will be reﬂected in an obligation to act as a steward and
engage in stewardship behaviors to the extent that those
individuals’ identity as an angler is salient.
Moral Obligations, Identity, and Stewardship
A number of studies have found associations among
identity, personal norms, and stewardship behaviors (Stets
and Biga 2003; Nigbur et al. 2010; Gatersleben et al. 2014).
Personal norms—derived from Schwartz’s (1977) norm activation theory—reﬂect a moral obligation to behave in a
manner consistent with one’s values or the internalized values of a social group (Thogersen 1996). Personal norms are
a way to operationalize moral beliefs about one’s behavior
as a steward of aquatic ecosystems and are potentially tied
to role-related identities. Norm activation theory hypothesizes that personal norms will be activated in a situation
when individuals possess an awareness that a threat exists to
an object of value (i.e., awareness of consequence) and a
responsibility to mitigate that threat (i.e., ascription of
responsibility). That is, personal norms will inﬂuence behavior when awareness and ascribed responsibility are high.
Several scholars have found that identity is related to moral
beliefs and that both identity and personal norms inﬂuence
stewardship behaviors. Nigbur et al. (2010), for instance,
found that identity was a predictor of personal norms to
recycle, and personal norms and identity were related to
intentions to engage in recycling behavior. Similarly, Gatersleben et al. (2014) found that both personal norms related
to stewardship and identity as an environmentalist predicted
stewardship behaviors. From these ﬁndings, we assert that
stewardship behavior in recreational ﬁsheries is a function
of an internalized obligation to act as a steward in the form
of personal norms and the salience of one’s identity as an
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angler. The more salient is one’s identity as an angler, the
more likely the individual is to believe that he or she is obligated to protect or enhance ﬁsheries and aquatic resources
as well as act in a manner consistent with those obligations.
Acting as a steward yields veriﬁcation of one’s identity as an
angler and supports the pursuit of angling opportunities
through sustainable use of the resource.
Dimensions of Stewardship Behavior
Stewardship behaviors are actions performed with the
intent of beneﬁting and promoting environmental sustainability (Stern 2000). In the context of recreational ﬁsheries,
these behaviors can take multiple forms (Seimer and
Knuth 2001; Bruskotter and Fulton 2008). Past work in
the broader nature conservation literature has identiﬁed
several dimensions that are germane to understanding
heterogeneity in individuals’ behavioral engagement in
stewardship. Stern (2000), for instance, suggested that such
behaviors could be deﬁned in three ways: private-sphere
behaviors, public-sphere behaviors, and environmental
activism. Private-sphere behaviors refer to actions, conducted in private, that seek to minimize one’s individual
impacts on nature. In the context of recreational ﬁsheries,
these behaviors may include disposing of spent tackle and
ﬁshing line in appropriate containers or undertaking precautions to stem the spread of invasive species, among
others. Public-sphere behaviors are deﬁned as actions that
seek to bring about changes in governance. These behaviors translate directly into the context of ﬁsheries and
aquatic ecosystem stewardship. For instance, writing letters to public ofﬁcials to support ﬁsheries-related conservation or to oppose the alteration of freshwater habitats
through hydropower instillations (or to seek removal of
associated existing infrastructure) are activities that require
time and ﬁnancial commitments from the individual.
Other examples of public-sphere behaviors may include
signing petitions that support nature conservation and
donating to environmental causes (Stern 2000). Thus,
these activities are indicative of stewardship broadly, as
deﬁned by Winthrop (2014) and FAO (2012).
Previous research has extended Stern’s (2000) model to
include social interaction as a component of stewardship
behavior. Speciﬁcally, Larson et al. (2015) suggested that
participation in natural resource conservation/preservation
organizations and community outreach activities associated
with conservation reﬂected environmental stewardship. Various social activities in the context of recreational ﬁsheries ﬁt
this deﬁnition of stewardship behavior. For instance, many
anglers belong to conservation organizations like Trout
Unlimited or the Coastal Conservation Association. Individuals, within the conﬁnes of their membership in these
organizations, donate signiﬁcant amounts of time in support
of the stewardship of ﬁsheries resources and aquatic environments (Schuett et al. 2014). Drawing on this body of

literature, we conceptualized aquatic stewardship behavior
along three dimensions related to private-sphere behavior,
public-sphere behavior, and social stewardship.
Hypothesized Model
We hypothesized that the more salient is an individual’s
identity as an angler, the more likely that individual is to
internalize a personal norm to act as a steward of ﬁsheries
and aquatic resources (hypothesis 1 [H1]), to possess an
awareness of the consequence of his or her actions as a
threat to aquatic resources (H2), and to ascribe a personal
responsibility to mitigate those actions (H3). (We hypothesized that ascription of responsibility was a direct antecedent to personal norms. However, we were forced to drop
this construct from the model after it failed a test of discriminant validity. The results indicated that it was not
empirically distinguishable from personal norms.) These
two constructs (ascription of responsibility and awareness
of consequence), in turn, were hypothesized to inﬂuence
personal norms following norm activation theory (H4 and
H5; Schwartz 1977). Angler identity and personal norms
were hypothesized to predict anglers’ engagement in three
dimensions (public, private, and social) of stewardship
behaviors (H6). Last, we hypothesized that the angler
identity would exert an indirect effect on behavior through
personal norms (H7). All relationships were hypothesized
to be of a positive valence. A graphical depiction of the
hypothesized model described above, including all model
parameters to be estimated, is presented in Figure 1.

METHODS
Data collection and sample characteristics.— Data collection occurred as part of a larger statewide assessment
of angler demographics, behaviors, and management preferences. The sample included Texas residents aged 17–65
with freshwater and saltwater angling licenses that were
valid during the period September 1, 2014, to August 31,
2015. Of the roughly 2 million licensed resident anglers in
the state, 5,000 were randomly selected to receive a questionnaire. Equal numbers of residents with freshwater and
saltwater licenses were selected to participate in the study.
Data collection followed the tailored design method for
mixed-mode surveys (Dillman et al. 2009), with mailbased solicitations including four points of contact. All
contacts included a web address (URL) for respondents to
complete the questionnaire online; however, in the second
and fourth contacts, a hard copy was also provided.
Data collection efforts yielded 948 usable, completed questionnaires, for an effective response rate of 21.6% after
accounting for nondeliverable contacts. The sample was
characterized as being predominantly male (80.1%) and
white (91%), with a mean age of 42 years. A test for
nonresponse bias was conducted by comparing the
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FIGURE 1. Hypothesized model of aquatic ecosystem stewardship (AI = angler identity; AC = awareness of consequence; AR = ascription of
responsibility; PN = personal norms; PS = private-sphere behavior; PU = public-sphere behavior; SS = social stewardship behavior); λ = factor
loading; θε = measurement error; ξ = exogenous latent; η = endogenous latent; γ = path from exogenous to endogenous latent; β = path from
endogenous to endogenous latent; Ψ = endogenous disturbance.

average age of the respondents to that of the population
from which it was drawn. Results indicated that the population (mean age = 42 years) and respondents did not differ in this regard. Ideally, more characteristics would be
assessed for determining nonresponse bias; however, age
was the only variable that was known for all anglers in
the state.
Measures.— Social stewardship and public-sphere
behavioral measures were adapted from the scale developed by Larson et al. (2015) and were tailored to reﬂect
the angling-speciﬁc context of this study. Public-sphere
behaviors were analogous to the environmental citizenship
dimension of the Larson et al. (2015) scale. These behaviors tapped the frequency of angler participation in activities seeking to bring about institutional change through
political actions in the governance of aquatic and ﬁsheries
resources. Social stewardship, referred to as social environmentalism by Larson et al. (2015), included behaviors that
sought to engage with one’s peers on issues of aquatic
conservation concern; participation in aquatic and ﬁsheries
conservation organizations and community organizing
around conservation issues are examples of such behaviors. Private-sphere angling behaviors were operationalized

from the Code of Ethical Angling (NOAA 1998), which
describes ecologically responsible angling participation.
Private-sphere behaviors included catch-and-release activities, avoiding the pollution of waterways, and efforts to
stem the spread of aquatic invasive species (Table 1).
Behavioral items were measured on a ﬁve-point scale
ranging from 1 = never to 5 = always, following the stem
“Over the last 12 months, how often have you engaged in
the following behaviors?” Public-sphere, social stewardship, and private-sphere behaviors were measured with
three, three, and four items, respectively. Personal norms
were assessed with three items that reﬂected an internalized obligation to act as a steward of ﬁsheries and aquatic
resources. The awareness of consequence construct was
operationalized with three items that reﬂected an awareness that one’s actions could have a negative inﬂuence on
the health of aquatic ecosystems and that this could negatively inﬂuence a valued object. Ascription of responsibility was also measured with three items that reﬂected an
individual’s responsibility to take action to mitigate the
negative consequences of his or her actions on a valued
object—speciﬁcally, ﬁsheries resources and aquatic ecosystems. Personal norms, awareness of consequence, and
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TABLE 1. Means (SD in parentheses), factor loadings (λ; SE in parentheses), and composite reliability (cr; all factor loadings were signiﬁcant at
P < 0.01; r = reverse coded for analysis).

Items and constructs

Mean (SD)

Angler identity (AI; cr = 0.91)
AI1: Being an angler is an important part of who I am
AI2: Angling is something I rarely even think about (r)
AI3: I would be at a loss if I were forced to give up angling
AI4: Being an angler is about more than going ﬁshing
AI5: I have no clear feelings about being an angler (r)
Awareness of consequence (AC; cr = 0.83)
AC1: Human activities have a negative impact on ﬁsheries
resources and aquatic ecosystems
AC2: Fisheries resources and aquatic ecosystems are threatened by human activities
AC3: Human impacts on ﬁsheries resources and aquatic ecosystems are a serious problem
Personal norm (PN; cr = 0.97)
PN1: People like me should do whatever they can to conserve
ﬁsheries resources and aquatic ecosystems
PN2: I would feel guilty if I didn’t do my part to conserve
ﬁsheries resources and aquatic ecosystems
PN3: I feel morally obliged to try to conserve ﬁsheries resources and aquatic ecosystems
Private-sphere behavior (PS; cr = 0.61)
PS1: Minimized harm to ﬁsh when engaging in catch-and-release ﬁsheries
PS2: Taken precautionary measures to stop the spread of invasive species
PS3: Disposed of trash, including worn lines, leaders, and hooks, in appropriate containers
PS4: Avoided spilling pollutants, such as oil and gas, in waterways
Public-sphere behavior (PU; cr = 0.72)
PU1: Contacted a political representative to support ﬁsheries or
aquatic conservation-related issues
PU2: Donated money to support ﬁsheries or aquatic conservation
PU3: Signed a petition about a ﬁsheries or aquatic conservation-related issue
Social stewardship behavior (SS; cr = 0.79)
SS1: Participated as an active member in a ﬁsheries or aquatic conservation rganization
SS2: Talked to others in my community about ﬁsheries or
aquatic conservation-related issues
SS3: Worked with others to address ﬁsheries or aquatic conservation-related issues

ascription of responsibility items were adapted from Steg
and De Groot (2010) and Landon et al. (2017). Responses
to items measuring these three constructs were recorded
on a ﬁve-point Likert-type scale, where 1 = strongly disagree and 5 = strongly agree, with a midpoint of neutral.
Angler identity was measured with a ﬁve-item scale
adapted from Callero (1985). These items were tailored to
reﬂect the angler identity. A full presentation of items
measuring each construct as well as item means and SDs
can be found in Table 1.
Analysis: structural equation modeling.— We used structural equation modeling (SEM) to test our hypotheses.
Structural equation modeling techniques are commonly
used in the social sciences to test the causal relationships
among latent constructs (Kline 2016). This analytical
approach has several characteristics that make it particularly

3.82
1.98
3.80
4.17
1.98

(0.97)
(0.99)
(1.15)
(0.89)
(0.99)

λ (SE)
0.81
0.74
0.66
0.70
0.77

(0.02)
(0.02)
(0.02)
(0.02)
(0.02)

3.27 (1.21)

0.64 (0.02)

3.68 (1.00)
3.54 (1.04)

0.88 (0.02)
0.84 (0.02)

4.21 (0.72)

0.81 (0.02)

3.98 (0.88)

0.81 (0.02)

4.00 (0.84)

0.79 (0.02)

4.75
4.08
4.79
4.87

0.45
0.50
0.50
0.44

(0.62)
(1.30)
(0.52)
(0.50)

(0.04)
(0.05)
(0.05)
(0.05)

1.58 (1.06)

0.66 (0.03)

2.29 (1.20)
1.51 (0.96)

0.63 (0.03)
0.74 (0.02)

1.62 (1.10)
2.13 (1.19)

0.68 (0.02)
0.74 (0.02)

1.66 (0.99)

0.82 (0.02)

useful for the current study. First, given that psychological
variables cannot be measured directly, alternative methods
of observation must be used. Structural equation models
allow for the assessment of latent variables, or constructs
that cannot be measured directly, through multiple indicators with measurement error. Identity, for instance, is easily
recognizable as a real quality but is not possible to measure
directly. Second, SEM allows for the simultaneous estimation of relationships among multiple dependent and independent variables. This is important when testing causal
relationships that may not hold under alternative methods
of analysis, such as ordinary least-squares regression. Last,
models tested using SEM techniques are derived from theory; therefore, the extent to which a hypothesized model
conforms to the data serves as a test of the theory from
which it was derived. Structural equation modeling is an
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ideal platform for the testing of theory and theoretical extensions like the ones we are proposing.
Judging the quality of a structural equation model
requires attention to two main areas: (1) the extent to
which the observed indicators of latent constructs reﬂect
the constructs they were designed to measure (e.g., construct validity) and (2) the extent to which the structural
relationships hypothesized to exist among latent constructs
conform to the covariance structure of the data (Anderson
and Gerbing 1988). Both of these criteria are judged using
a suite of tests of the ﬁt of the model (Barrett 2007).
Model ﬁt indices assess either the exact ﬁt of the modelimplied covariance matrix to the population covariance
matrix (i.e., the χ2 test) or the degree of mis-ﬁt (approximate ﬁt and close ﬁt) of the model to the data. Commonly
used measures of close ﬁt and approximate ﬁt include the
root mean square error of approximation (RMSEA), comparative ﬁt index (CFI), and the nonnormed ﬁt index
(NNFI), among others.
Hu and Bentler (1999) suggested that a good-ﬁtting
structural equation model in terms of both measurement
and structural relationships is one that (1) indicates no difference in the model-implied and population covariance
matrices, as evidenced by a nonstatistically signiﬁcant χ2
test; and (2) possesses an RMSEA value of roughly 0.08 or
less, a CFI value of 0.95 or greater, and an NNFI value of
0.95 or greater. In practice, tests of exact ﬁt are biased by
large samples. In the case of the χ2 test, small misspeciﬁcations may be statistically signiﬁcant but not theoretically
meaningful. Scholars often prefer to examine several model
ﬁt indices when judging a structural equation model. For
the purposes of this study, we follow the criteria suggested
by Hu and Bentler (1999) as noted above.
Construct validity must further be assessed by measuring
scale reliability. Reliability refers to the extent to which the
items measuring a given construct are correlated. In this
study, we used composite reliability (Raykov 1997) rather
than Cronbach’s alpha to measure scale reliability given that
the assumption of tau-equivalency required of Cronbach’s
alpha is inappropriate with behavioral measures that are not
interchangeable (Raykov 2011). Generally, a construct is
considered reliable if it possesses a composite reliability
score greater than or equal to 0.7.
We conducted our analysis in two steps following the
procedure for latent variable modeling as recommended
by Anderson and Gerbing (1988). First, we tested the
measurement model while allowing the latent constructs
to freely covary. Testing the measurement model in this
manner allows the researcher to examine both convergent
and discriminant validity prior to making claims about
the causal relationships between constructs. Second, we
tested the structural model while following the hypothesized associations depicted in Figure 1. All models were

585

estimated using the full-information maximum likelihood
estimator in Stata version 14 (StataCorp 2015).
RESULTS
Descriptive results indicated that the prevalence of
stewardship behaviors varied across the three dimensions.
Anglers reported that they engaged in private-sphere
behaviors commonly, whereas social stewardship and public-sphere behaviors were practiced less often (Table 1).
Respondents indicated that they possessed relatively
strong personal stewardship norms (mean values above 4
on a ﬁve-point scale), while the salience of the angler identity was more varied among respondents (Table 1).
Measurement Model
Initial results for the test of the measurement model
indicated that the personal norm and ascription of responsibility constructs were highly collinear. Consequently, we
performed a χ2 difference test to explore discriminant
validity (e.g., the distinctiveness of the constructs). A measurement model was tested in which the two constructs
were allowed to correlate, followed by a second model in
which the correlation was constrained to 1.0. The constrained model did not yield a signiﬁcant reduction in
model ﬁt at an α of 0.05. Rather than confound the interpretation of the personal norm construct by collapsing the
two dimensions, we chose to drop the ascription of
responsibility items from the model.
A subsequent test of the reduced measurement model was
revealed to be an adequate ﬁt for the data based on the recommendations of Hu and Bentler (1999). However, an evaluation of item factor loadings (λ) led us to drop the item
“kept only ﬁsh that you intend to eat,” which measured private-sphere behavior, from the model due to a low factor
loading (λ < 0.4; Fornell and Larker 1981). A ﬁnal measurement model demonstrated acceptable ﬁt (χ2 = 545.59,
P < 0.01, df = 174; RMSEA = 0.05; CFI = 0.94; NNFI
= 0.92). The hypothesized constructs possessed adequate
reliability (composite reliability ≥ 0.70; Raykov 1997),
except for private-sphere behavior (composite reliability = 0.61), which was marginal. Results of the ﬁnal measurement model, including standardized λ values, item
means, and scale reliability, are presented in Table 1.
Structural Model
Following the test of the measurement model, hypothesized relationships among constructs were estimated using
SEM. The latent variables for public-sphere, privatesphere, and social stewardship behaviors were regressed
on personal norms and angler identity. Personal norms
were regressed on awareness of consequence and angler
identity, and awareness of consequence was regressed on
angler identity. The structural model demonstrated

586

LANDON ET AL.

adequate ﬁt for the data (χ2 = 548.04, P < 0.01, df = 177;
RMSEA = 0.05; CFI = 0.94; NNFI = 0.93). A summary
of direct effects is presented in Figure 2. Full modeling
results, including SEs, test statistics, indirect effects, and
total effects, are provided in Table 2.
We found that as hypothesized, angler identity had a
direct effect on personal norms (γ = 0.47, P < 0.01), public-sphere behavior (γ = 0.13, P = 0.02), and social stewardship behavior (γ = 0.23, P < 0.01). Gamma represents
the regression coeﬃcient for the relationship between an exogenous latent variable and an endogenous latent variable.
Awareness of consequence was a signiﬁcant predictor of personal norms (β = 0.36, P < 0.01), and personal norms significantly predicted private-sphere behavior (β = 0.35,
P < 0.01) and social stewardship behavior (β = 0.14,
P < 0.01). Beta represents the regression coeﬃcient for the
relationship between two endogenous latent constructs. We
did not ﬁnd support for the hypothesized relationships
between angler identity and awareness of consequence, angler
identity and private-sphere behavior, or personal norms and
public-sphere behavior. Given that the ascription of responsibility construct was not retained in the model, hypothesized
relationships between angler identity and ascription of responsibility or between awareness of consequence and ascription

of responsibility were not supported. Angler identity exhibited a signiﬁcant indirect eﬀect on private-sphere behavior
(β = 0.06, P < 0.01) and social stewardship behavior
(β = 0.07, P < 0.01) through awareness of consequence and
personal norms. Awareness of consequence had a signiﬁcant
indirect eﬀect on private-sphere behavior (β = 0.05,
P < 0.01) and social stewardship behavior (β = 0.05,
P < 0.01) through personal norms. It is problematic to ascertain the proportion of the variance explained in an outcome
variable as a function of a single independent variable when
multiple independent variables are correlated in a structural
equation model (Maryuama 1998). We can, however, infer
the relative importance of individual independent variables on
dependent variables by examining total eﬀects—that is, the
sum of the natural direct and indirect eﬀects (Kline 2016).
Angler identity exerted the largest total eﬀect on subsequent
model constructs, except for private-sphere behavior
(Table 2). This ﬁnding conﬁrms the main tenets of identity
theory, suggesting that identity is the primary driver of social
behavior. In the case of private-sphere behavior, however,
personal norms exerted the largest total eﬀect, suggesting that
other psychological processes might be at play. Awareness of
consequence and angler identity accounted for 37% of the
variance in personal norms. Personal norms and angler

FIGURE 2. Direct effects for the ﬁnal structural model of aquatic ecosystem stewardship. Standardized path coefﬁcients are reported (AI = angler
identity; AC = awareness of consequence; PN = personal norms; PS = private-sphere behavior; PU = public-sphere behavior; SS = social stewardship
behavior; γ = path from exogenous to endogenous latent; β = path from endogenous to endogenous latent; *P ≤ 0.05, **P ≤ 0.01, and
***P ≤ 0.001; dotted lines are not statistically signiﬁcant at α = 0.05).
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TABLE 2. Summary of effects for the ﬁnal structural model of aquatic ecosystem stewardship (*P ≤ 0.05; **P ≤ 0.01; ***P ≤ 0.001).

Dependent variable
Awareness of consequence
Personal norm
Private-sphere behavior
Public-sphere behavior
Social stewardship

Personal norm
Private-sphere behavior
Public-sphere behavior
Social stewardship

Personal norm
Private-sphere behavior

Public-sphere behavior

Social stewardship

Independent variable
Direct effects
Angler identity
Awareness of consequence
Angler identity
Personal norm
Angler identity
Personal norm
Angler identity
Personal norm
Angler identity
Indirect effects
Angler identity
Angler identity
Awareness of consequence
Angler identity
Awareness of consequence
Angler identity
Awareness of consequence
Total effects
Angler identity
Awareness of consequence
Angler identity
Awareness of consequence
Personal norm
Angler identity
Awareness of consequence
Personal norm
Angler identity
Awareness of consequence
Personal norm

identity explained 14, 4, and 10% of the variance in privatesphere, public-sphere, and social stewardship behaviors,
respectively.

DISCUSSION
The results of this investigation shed light on the psychological mechanisms that motivated self-regulating
stewardship behaviors among recreational anglers. Following identity theory (Burke 1991; Burke and Stets
2009), we hypothesized that the salience of one’s identity
as an angler was the primary driver of engagement in ﬁsheries-related stewardship behaviors and the internalization
of moral normative beliefs about acting as a steward of
ﬁsheries and aquatic resources. Our results generally conﬁrmed these hypotheses. Speciﬁcally, the more salient was
the angler identity, the more inclined anglers were to
express an obligation to act as stewards of ﬁsheries and

β

SE

z-value

R2

0.04
0.36***
0.47***
0.35**
0.04
0.09
0.13*
0.14**
0.23***

0.04
0.03
0.03
0.06
0.06
0.05
0.05
0.05
0.05

0.91
10.49
14.49
5.78
0.69
1.70
2.42
2.87
4.64

0.00
0.37

0.01
0.06***
0.05***
0.03
0.04
0.07**
0.05**

0.01
0.01
0.01
0.02
0.00
0.02
0.02

0.91
4.45
4.26
1.66
1.68
2.78
2.71

0.36***
0.28***
0.08***
0.05***
0.17***
0.15***
0.03
0.11
0.28***
0.05**
0.18**

0.01
0.03
0.02
0.01
0.03
0.04
0.02
0.06
0.04
0.02
0.06

11.33
8.82
3.52
4.26
4.75
3.83
1.66
1.69
6.68
2.71
2.82

0.14
0.04
0.10

aquatic resources and, in turn, to more frequently engage
in stewardship behaviors. Moreover, our results drew on
one dimension of specialization—that is, one’s identity in
relation to the activity—to explain voluntary engagement
in stewardship behaviors. These ﬁndings are reinforced by
previous studies conducted by Oh and Ditton (2008), who
found that aspects of recreation specialization in the context of ﬁsheries were related to willingness to pay for
resource protection, and by Seimer and Knuth (2001),
who demonstrated that greater involvement in ﬁshing was
related to greater environmental concern. The outdoor
recreation literature suggests that participation in outdoor
recreation is a correlate of environmental concern (Dunlap and Heffernan 1975). Our ﬁndings also demonstrate
that identity and personal normative beliefs related to
one’s role as a participant in the activity underpinned
behaviors toward valued resources that support continued
involvement.
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Stewardship Behavior
We observed differences in the effects of personal
norms and angler identity on the three hypothesized
dimensions of stewardship behavior relevant for sustaining
recreational ﬁsheries. These results provide support for the
growing understanding that stewardship behavior is a multidimensional construct inﬂuenced by different sets of
costs, beneﬁts, facilitating conditions, constraints, and
motivational processes among anglers. Building on previous research (Stern 2000; Larson et al. 2015), personal
norm was hypothesized to inﬂuence three types of behaviors that spanned private, public, and social realms.
Results showed the strongest support for personal norms
as a predictor of private-sphere behaviors. This is consistent with past work drawing on the norm activation model
(Schwartz 1977) that has explored the social psychological
antecedents of behavior. For instance, Guagnano et al.
(1995) demonstrated support for the relationship between
personal norms regarding recycling and participation in a
household recycling program, which is indicative of private-sphere consumer behavior. However, angler identity
was indirectly related to private-sphere behavior through
personal norms. This ﬁnding suggests that identiﬁcation as
an angler is an important antecedent to the internalization
of moral beliefs about ethical angling behavior and that
those beliefs ultimately inﬂuence anglers’ private-sphere
stewardship activities. Additionally, these results suggest
that identifying as an angler is not a sufﬁcient condition
leading to engagement in stewardship in every context;
rather, those individuals that identify as anglers and have
internalized an obligation to engage in stewardship are
most likely to do so.
Modeling results did not reveal a statistically signiﬁcant
relationship between personal norms and public-sphere
behavior. This suggests that although anglers may internalize an obligation to steward aquatic resources, that
obligation does not necessarily manifest in political action
intended to change ﬁsheries governance. Identity, however,
was found to be directly related to public-sphere stewardship behaviors, suggesting that different motivational processes may underpin these domains of behavior. Publicsphere behaviors, in the context of a role that one identiﬁes with, may not relate to moral concerns but rather may
be inﬂuenced by role-related expectations associated with
one’s social group. Personal norm and angler identity were
both signiﬁcantly related, albeit weakly, to engagement in
social stewardship behaviors. These ﬁndings suggest that
social interaction focused on ﬁsheries and aquatic conservation was an outcome of both an internalized obligation
to steward aquatic resources and the salience of the angler
identity. This ﬁnding is consistent with identity theory,
which posits that self-meanings are developed through
social interaction (Hogg et al. 1995). The more strongly
one internalizes a given identity, the more likely that

individual will be to seek social relationships that are associated with it—in this case, social relationships that support the stewardship of ﬁsheries and aquatic resources.
The model developed for this study explained a modest
amount of variance in stewardship behavior, indicating
that other factors are likely at play. It could be that sociostructural variables, such as gender, income, and age, were
relevant in explaining stewardship behaviors (Tarrant and
Cordell 1997). Future research should examine the potential role of these variables in explaining behavioral patterns, especially given the pressing need to understand
how anglers are engaging with ﬁshery resources (Ward
et al. 2013; Arlinghaus et al. 2016; Heck et al. 2016). Similarly, identities are arranged in a hierarchy; consequently,
other identities may inﬂuence stewardship (Burke and
Stets 2009). The environmentalist identity, for instance,
has been shown to inﬂuence general environmental behaviors (Stets and Biga 2003) and may be relevant in the context of this study. There may also be constraints that
impinge on the attitude–behavior relationship and prevent
engagement in stewardship among ﬁsheries stakeholders
(Yoon et al. 2013). Although the respondents included in
this study identiﬁed strongly with their roles as anglers
and indicated that they possessed a personal norm to act
as stewards, these constructs may not have resulted in
engagement in stewardship behaviors due to a variety of
subjective (knowledge and skills) and objective (lack of
time or money) constraints (Sutton and Tobin 2011). Further exploration of the role of constraints to stewardship
behavior in the context of recreational ﬁsheries would be
a promising avenue for future research. Other constructs
that tap aspects of involvement in the activity may
account for variation in behavior. For instance, indicators
of specialization, including commitment and centrality,
are related to leisure identities (Jun et al. 2015) and may
account for behavioral engagement in stewardship.
Fostering Stewardship in Recreational Fisheries
Encouraging the adoption of self-regulating stewardship
behaviors will enhance the sustainability of recreational ﬁsheries. Given the historical challenges associated with enforcing regulations in recreational ﬁsheries, which stem from the
diverse points of access and large numbers of users (Cooke
et al. 2013), the answer to the question “Why do some people voluntarily engage in stewardship?” is particularly
important for management (Bruskotter and Fulton 2008).
Our results revealed two main points of leverage. Identiﬁcation as an angler was demonstrated to exert an inﬂuence on
the internalization of personal norms to act as a steward and
on two dimensions of stewardship activity. Understanding
the progression that leads anglers to identify with the activity may yield recommendations for outreach and education
programs intended to foster stewardship. Identity theory
(Burke and Stets 2009) suggests that identities are tied to
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social networks, and meanings are constructed through
social interaction. Exploring how different angler groups
construct meanings associated with their roles may reveal
patterns that shed light on why some are compelled to act as
stewards, while others are not.
Funding for ﬁsheries management activities has fallen
in many western nations, and the importance of individual
anglers and organizations involved in management activities has increased (Schuett et al. 2014). Therefore, a populace of anglers that are capable of self-regulating their
behavior and that are engaged in and supportive of management will become increasingly important. Identiﬁcation
as an angler may be a pivotal characteristic for discussion
about more sustainable management of threatened
resources. Given that awareness of consequence was found
to predict personal norms, which are a direct antecedent
to behavior, increasing awareness of the potential negative
impacts of ﬁshing participation (and other activities) on
aquatic environments can lead to the activation of moral
norms that compel stewardship. Although developing
stewardship and fostering ethical angling practices may be
easier said than done, ﬁndings from this study provide initial evidence of the factors inﬂuencing individual decisions.
Seimer and Knuth (2001) suggested that mentored formative experiences among youth may socialize them into the
sport of ﬁshing and therefore lead to the development of a
stewardship ethos among activity participants. Our results
parallel those ﬁndings.
Management Implications
Falling rates of recreational ﬁsheries participation have
been a concern for agencies that rely on license revenues
for management activities (Arlinghaus et al. 2015). The
results presented in this paper demonstrate that involvement in angling is a mechanism for the development of
normative beliefs about aquatic stewardship that result in
positive actions for ﬁsheries resources. The loss of anglers,
therefore, is not solely a monetary concern but also represents the loss of a population that has a stake in aquatic
resources and actively works to protect them. Education
and outreach programs that attempt to connect people to
aquatic ecosystems through recreational ﬁsheries are more
important now than ever. Changing social and ecological
conditions, including population growth, demands for
water resources, and climate change, threaten the health
of aquatic ecosystems (Bruskotter and Fulton 2008).
Anglers can be a voice and advocate for aquatic ecosystems in the face of these drivers of change.
These study ﬁndings provide new evidence of the value
orientations and identities of anglers that view themselves
in a stewardship role of recreational ﬁsheries in various
ways. In recent years, many anglers have chosen to be
active stewards by volunteering for conservation organizations (Schuett et al. 2014) and citizen science projects
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(Vann-Sander et al. 2016). Participation in voluntary
activities (e.g., species monitoring or mapping) provides
valuable experiences and data for individuals and public
agencies. This level of interest can be translated into more
conservation action when it is place-based and when
knowledge about ecosystems is shared at the local and
regional levels (Hyder et al. 2015).
Managers aiming to recruit and educate the future generation of anglers (younger, more diverse) can use these results
to design public outreach aligned with anglers’ identities.
Identifying and engaging individuals in stewardship activities
can be particularly challenging for public agencies with limited staff and resources. To reach a wider audience, ﬁsheries
agencies and conservation organizations can communicate
with vast numbers of individuals through the internet, social
media, and social networks (Newman et al. 2017). For example, newsletters can be shared through a smartphone application, and citizen science projects can be promoted through
websites to connect individuals with similar interests and generate lasting support for ﬁshery interests. Therefore, learning
more about new and existing angler behaviors can help practitioners understand citizens’ conservation priorities, improve
declining ﬁshing participation, and increase awareness of protecting recreational ﬁsheries resources.
Limitations, Future Research, and Conclusions
Throughout the process of conducting this research,
several limitations became apparent. First, our results are
drawn from a cross-sectional sample; therefore, the causal
inference is limited to theoretically derived associations
(Rindﬂeisch et al. 2008). Future research that considers
the development of stewardship activities over time will be
better positioned to draw conclusions about the role of
identity in shaping long-term conservation outcomes. Second, our sample was limited to anglers in the state of Texas, who may be culturally distinct and not generalizable to
broader populations. Applications of this model should be
tested in different geographic contexts to strengthen the
validity of these results. The extent to which our results
can be replicated in different populations is an area ripe
for future investigation. Different modes of interaction
with ﬁsheries that are more common under different
social, ecological, and institutional contexts will likely
inﬂuence levels of identiﬁcation, internalization of stewardship norms, and engagement in stewardship behaviors.
This study explores the psychological dimensions of
stewardship in recreational ﬁsheries. Past work has identiﬁed the relationship between stewardship norms and value
orientations (Bruskotter and Fulton 2008) as well as specialization and stewardship behavior (Oh and Ditton
2008). We extend that work to consider the role of identity in the formation of stewardship norms and their inﬂuence on multiple dimensions of behavior in recreational
ﬁsheries. This represents a ﬁrst step in exploring the role
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of identity in the formation of norms and participation in
stewardship activities among anglers. A number of other
aspects of identity with respect to angling participation
and stewardship remain unexplored. Identity, for instance,
develops within a social ﬁeld. An individual’s sense of
integration into the community may inﬂuence the extent
to which that individual internalizes personal norms.
Research related to community attachment (Landon et al.
2017) and social identity (De Cremer and Van Vugt 1999)
has found that individuals that feel a sense of attachment
to the community or that integrate the community into
their self-concept are more willing stewards of publicly
owned water resources. This may be applicable in recreational contexts as well. Additionally, in this study, we
only measured the salience of the angler identity as an
antecedent to feelings of moral obligation and stewardship
behavior. Identity theory hypothesizes that commitment
and prominence are also important components of the
self-concept. Measuring these components of identity may
enhance the ability of the model to explain behavior and
personal norms. A variety of other psychological constructs may lead to the activation of personal norms. The
value–belief–norm model (Stern 2000), for instance,
extends the norm activation model to include personal values as antecedents to environmentally signiﬁcant behavior.
It is largely unknown how role-related identities interact
with value structures to inﬂuence the adoption of stewardship behavior.
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