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ABSTRACT Waterfowl hunter numbers and waterfowl populations were closely correlated until the past
2 decades when hunter numbers declined despite near‐record breeding population estimates for ducks in
North America. As a result, eﬀorts to recruit, retain, and reactivate (R3) waterfowl hunters have been
promoted by the North American Waterfowl Management Plan community because hunters are a key
source of funding for wetland‐wildlife habitat conservation and management. Increasing access and opportunity for hunting appears to be the primary R3 strategy in North America. We suggest that hunt
quality is an equal, if not more important, facet of waterfowl hunter R3 that is substantially overlooked and
undervalued by current R3 initiatives. We contend that providing abundant access and opportunity to hunt
waterfowl alone, especially if it jeopardizes hunting quality, is inadequate. We urge the R3 community to
integrate principles and methods used within the human dimensions ﬁeld to focus on the relationships
between quality, motivation, and satisfaction across various audiences and market segments. Such an
approach will help R3 initiatives establish an empirical evidence base to develop strategies speciﬁcally
focused on identifying key hunt quality or opportunity factors. © 2020 The Wildlife Society.
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WATERFOWL CONSERVATION AND
HUNTING IN NORTH AMERICA
The North American Model of Wildlife Conservation describes the successful interrelationship between wildlife
conservation and hunting in North America (Geist 1995,
Geist et al. 2001, Organ et al. 2012). The model grew from
alarming population declines across numerous taxa during a
period of increased settlement and land transformation in
the mid‐ to late‐1800s (Leopold 1949). The model is based
upon protective laws and international treaties for migratory
birds (e.g., Migratory Bird Treaty; Batt 2012), concurrent
with state and federal taxes, fee stamps, and paid licensing
systems that generate substantial funding for conservation
and management of ﬁsh and wildlife at state and federal
levels (Mahoney 2004, Organ et al. 2010). For example,
during the 2016–2017 hunting season, approximately
1.04 M waterfowl hunters in the United States generated an
estimated US$26 million through the mandatory purchase

of federal Migratory Bird Hunting and Conservation
Stamps (Raftovich et al. 2017). These numbers have decreased from the historic high of US$40.3 million (in 2018
U.S. dollars) generated by the 1970 hunting season, with an
estimated 2.03 M waterfowl hunters in the United States.
Prior to 1995, waterfowl hunter numbers and associated
conservation funding were tightly correlated with continental waterfowl populations estimates (Vrtiska et al.
2013). However, despite abundant waterfowl and liberal
harvest regulations (USFWS 2018a, b), the number of
waterfowl hunters in North America has precipitously
declined (Vrtiska et al. 2013). This downward trend in
hunter participation and associated revenue and conservation activity prompted wildlife professionals to develop
strategies for retaining, recruiting, and reactivating waterfowl hunters, generally termed the R3 Initiative (Responsive
Management/National Shooting Sports Foundation 2017,
Humburg et al. 2018).
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A primary action of most state‐ and federal‐level R3 initiatives, including U.S. Executive Order 3356 (USDOI
2017), has been to facilitate hunter participation through
1

increased access and opportunity. Examples include opening
formerly closed National Wildlife Refuge lands to hunting,
increasing hours available to hunt, adding additional public
locations to hunt, and reducing restrictions on hunting
methods and equipment (Devers et al. 2017, Responsive
Management/National Shooting Sports Foundation 2017,
USDOI 2017). These decisions follow a common assumption that increased access and opportunity to hunt will directly increase participation in hunting or indirectly increase
participation through improved hunter satisfaction (Devers
et al. 2017, Responsive Management/National Shooting
Sports Foundation 2017, USDOI 2017). In this respect,
we speculate that contemporary R3 initiatives may be undervaluing the importance of hunt quality, potentially reducing the eﬃcacy of R3 initiatives as a result. That is,
increasing access and opportunity often appears to be a
default strategy without consideration that waterfowl
hunters are a diverse audience who seek varied experiences,
which are arguably independent of or have a complex relationship with hunting access and opportunity (Fontaine
et al. 2019, Schroeder et al. 2019b).
Though presumably important to waterfowl hunter R3,
hunt quality indicators like achievement‐oriented motivations, which measure self‐determined standards of performance such as harvest success, tend to be ignored or
inconsistently used (Driver 1983, Vaske et al. 1986,
Decker et al. 1987, Decker and Connelly 1989). A clearer
understanding of the relationship between hunt quality
indicators is essential to comprehensively inform R3
eﬀorts. For example, among wild turkey (Meleagris
gallopavo) hunters, Schroeder et al. (2019a) demonstrated
that achievement‐oriented hunting experiences were the
strongest predictors of hunter satisfaction compared with
appreciation or aﬃliation experiences. Similarly, experiences related to observing ducks and bagging ducks were
important to satisfaction among Minnesota waterfowl
hunters, regardless of avidity (Schroeder et al. 2019b).
Hunt quality scores from surveys collected on Mississippi
Wildlife Management Areas and Missouri Waterfowl
Conservation Areas correlate strongly with the number
of ducks bagged (Schummer et al. 2019; A. Raedeke,
Missouri Department of Conservation, unpublished data).
Similarly, nearly 80% of respondents to the 2017 National
Survey of Waterfowl Hunters indicated that birds harvested inﬂuenced their hunt satisfaction (McFadden 1981;
Adamowicz et al. 1994; Slagle and Dietsch 2018a, b, c, d).
Discrete choice models from the same survey demonstrated that greatest relative desirability was achieved when
the maximum daily bag limit was reached, and least in
harvesting one duck for all ﬂyways in the United States
(Slagle and Dietsch 2018a, b, c, d). These examples exist
within a larger body of human dimensions evidence that
strongly suggests hunt quality is a key component of waterfowl hunter satisfaction, and should be more integral in
directing R3 initiatives and strategies. Per the National
Survey of Waterfowl Hunters, Fulton et al. (2017) framed
a ‘quality waterfowl hunt’ as a day aﬁeld that included 1) a
location <2 hours from home, 2) when a suﬃcient number
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of birds were encountered with limited competition
from other hunters, and 3) when there was opportunity to
harvest birds.
The potential importance of hunt quality, however, is
often overlooked in current R3 implementation plans.
Currently, Iowa, Georgia, California, and Kentucky are
the only states in the United States that have implemented
oﬃcial R3 statewide plans (Georgia Department of
Natural Resources 2017, Iowa Department of Natural
Resources 2017, California Department of Fish and
Wildlife [DFW] 2019, Kentucky Department of Fish and
Wildlife Resources 2019). These plans identify increasing
access and opportunity as a priority, but only Kentucky’s
plan explicitly recognizes the importance of quality of experience within identiﬁed R3 strategies. For example,
Iowa’s plan “Strategy 3” identiﬁes 9 action items to
“Increase Access and Opportunity”; Georgia’s plan
Strategy 4 speciﬁcally denotes, “Improve access to hunting
and shooting areas”; and California’s Plan Topic 1 Action
1 is to “Address opportunity barriers to make hunting and
ﬁshing more accessible.” Yet none of these 3 plans address
anywhere within identiﬁed strategies and action items the
importance of managing for, or improving, quality of
user experience. Conversely, Kentucky’s Strategy 5 is to
“Improve access to quality areas used for hunting, ﬁshing,
trapping, boating, recreational shooting, and other wildlife
related activities.” Within this strategy, Action Item
1 recognizes that public land should be high quality,
Action Item 2 tasks partners with surveying user groups to
determine user expectations, and ﬁnally an “Indicator of
Success” includes the documentation of expectations of
quality of experience for public access.
Hunt quality also seems to be overlooked by the waterfowl management community. For example, the Summary
Workshop Report from The Future of Waterfowl II
Workshop (Shepherdstown, WV, USA, 27–28 Sep 2017)
notes that improving hunting access and opportunity was
an important R3 strategy (NAWMP 2017). However,
“Incorporating hunter satisfaction metrics into waterfowl
management goals” was identiﬁed as “low” priority by 47%
of respondents in the 2017 Survey of Waterfowl and
Wetland Professionals (NAWMP 2017 [appendix 9]).
Conversely, survey ﬁndings presented at The Future of
Waterfowl II Workshop indicated that hunters are more
concerned about factors that inﬂuence hunt quality compared with eﬀorts focused on increasing opportunity,
through greater bag limits and, to a lesser extent, more
days (NAWMP 2018). We are encouraged that the latest
NAWMP revision at least recognizes that current harvest
management is perhaps disconnected from hunter desires,
explicitly stating: “Waterfowl harvest management is
largely based on the assumption that hunters desire maximum opportunity.” We advocate for testing this assumption and employing adaptive‐learning‐based methods
to understand and improve R3 programs for waterfowl
hunting as they are increasingly applied nation‐wide. It is
also encouraging that the Mississippi and Central ﬂyways
are currently considering explicitly including hunter
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objectives in adaptive management strategies (NAWMP
2018).

QUALITY VERSUS QUANTITY AND
POTENTIAL TRADE‐OFFS
We contend that providing abundant opportunity to hunt
waterfowl, at the expense of a quality hunting experience,
will not achieve R3 objectives. Hunt opportunity, as it is
generally operationalized within R3 initiatives, and hunt
quality are management goals that can conﬂict because
increased opportunity can lead to reduced quality. Too
many hunters at a particular location can result in greater
competition among parties, fewer birds because of excessive disturbance, or exacerbate nocturnal behavior in
waterfowl; all which reduce a hunter’s ability to see and
harvest waterfowl (Fox and Madsen 1997, Bregnballe and
Madsen 2004, Dooley et al. 2010, St. James et al. 2013).
The trade‐oﬀ between opportunity and quality may necessitate adaptive management of the timing and number
of waterfowl hunters to sustain abundant waterfowl for
hunters to see and enhance their odds of harvesting birds
(Heyser 2017). Improved access and opportunity can lead
to increased hunting pressure, inter‐hunter competition,
overcrowding, and thus limit opportunities to observe and
harvest waterfowl; all of these are factors known to negatively aﬀect waterfowl hunter satisfaction (Fulton
et al. 2017; Heyser 2017; Slagle and Dietsch 2018a, b, c, d).
Explicitly including hunt management strategies into
wetland restoration plans may be beneﬁcial and would be a
proactive approach to concurrently provide increasing opportunity and quality while meeting R3 objectives for
waterfowl hunting.
Given these latent issues, we urge the waterfowl R3
community begin to focus on hunt quality by testing potential trade‐oﬀs between opportunity and quality, and, if
warranted, develop an associated research agenda that builds
upon approaches and empirical evidence from the human
dimensions ﬁeld (Driver 1985). We suggest that waterfowl
hunters are motivated by having previously harvested an
acceptable number of birds at a location, observing a reasonable number of harvestable birds while scouting, hearing
of a place where they have a high likelihood of successfully
harvesting birds, or were invited by someone who previously
had success in harvesting birds somewhere (Schroeder
et al. 2011, Heyser 2017). We also suggest that a minimum
number of high‐quality hunting experiences are needed
annually to recruit, retain, and reactivate waterfowl hunters.
That is, R3 may become more eﬀective if it were to focus on
the actualization of factors empirically observed as being
important to waterfowlers (i.e., observing and harvesting
waterfowl). This could presumably be achieved when
hunters have a place to hunt with little competition from
other hunters and are provided a threshold of shooting
opportunities to evoke a quality experience (Fulton et al. 2017;
Heyser 2017; Slagle and Dietsch 2018a, b, c, d). Facilitating
these types of quality hunting experiences during the initial
years of waterfowl hunting or period of reactivation are important for hunters to develop an identity as a waterfowl
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hunter (e.g., Leopold 1949 [in Red‐legs Kicking]; Schroeder
et al. 2013). A focus on increasing hunt quality should be
considered a key component of R3 initiatives, or at a minimum, included in adaptive learning models as the current
NAWMP plan suggests (NAWMP 2018).

MARKET SCIENCE TO UNDERSTAND
QUALITY VERSUS QUANTITY
As the previous sections contend, increasing opportunity
tends to be a default, one‐size‐ﬁts‐all solution based on the
pervasive assumption that hunters desire maximum opportunity. This assumption creates imbalance and limits R3’s
potential. The assumption dismisses the fact that “waterfowl
hunters” are a collection of stakeholders who diﬀer in terms
of motivations, behaviors, psychographics, and demographics (Larson et al. 2014, Bradshaw et al. 2019). It also
contradicts R3 imperatives to identify and engage current
and potential waterfowl hunters. R3 initiatives must better
discern the diversity of waterfowlers to understand if and
how opportunity improves recruitment, retention, and
reactivation or if, as we contend, a focus on quality is warranted. We recommend that R3 better integrate market
science principles and methods into their toolbox to
empirically investigate quality versus quantity issues and
potential trade‐oﬀs.
Market science can clarify linkages between hunt quality,
opportunity, satisfaction, and R3 objectives (California
DFW 2019). For example, recreation and leisure scholars
have used market science methods like expectancy‐value
models to reveal relationships between quality and satisfaction (Burns et al. 2003). Market science research uses
various models and analyses to explore inﬂuences on satisfaction and participation. These include but are not limited to the Kano model, a revised importance performance
analysis (RIPA), an importance grid analysis, and a
penalty–reward contrast analysis (Kano et al. 1984, Matzler
et al. 2003, Deng 2007, Schroeder et al. 2019a, b). The
RIPA approach, for instance, can be used to focus R3
strategies because it identiﬁes hunt attributes or experiences
that improve satisfaction or participation (Schroeder et al.
2018).
Market science provides concepts to strategically identify
additional and increasingly speciﬁc waterfowl hunter segments (Schroeder et al. 2006, Kyle et al. 2007). However,
many R3 eﬀorts seem to employ undiﬀerentiated, mass‐
marketing approaches based on the assumption that there is
one type of waterfowl hunter, who is motivated by, and
whose satisfaction is dependent on, maximum opportunity.
Yet, common waterfowl R3 eﬀorts fail to target other segments, despite, for example, an established body of evidence
suggesting that various experiences and motivations related
to hunt quality are signiﬁcant predictors of satisfaction and
participation (Vaske et al. 1986, Decker et al. 1987,
Schroeder et al. 2019a, b). Like RIPA, standard factor or
cluster analyses procedures can help clarify our understanding of the behavioral heterogeneity among waterfowl
hunters. More recently, researchers have begun using a
hyper‐segmentation method called microtargeting, which
3

employs “markets‐of‐one” or “one‐to‐one marketing” principles, to improve the eﬃcacy of conservation initiatives. A
study by Metcalf et al. (2019) applied big data analytics (i.e.,
statistical and algorithmic processes that analyze large and
varied data sets to reveal patterns and correlations) to
identify and predict individuals who were the most likely to
respond positively to certain messages or interventions
aimed at recruiting conservation easement participants.
In addition to their ability to empirically disabuse R3 of
the assumption that hunters desire maximum opportunity,
another beneﬁt of having market science techniques in the
R3 toolbox is that they can proactively deter another
assumption, that waterfowl hunters achieve satisfaction
through similar experiences. Directly addressing these extant and potential assumptions with empirical methods can
better balance and focus R3 eﬀorts to maximize satisfaction,
minimize conﬂict, and improve the waterfowl hunting experience. R3 initiatives with market science in their toolbox
are better equipped to operationalize the reality that waterfowl hunters are a diverse collection of individuals. In
turn, this leads to initiatives that can systematically and
empirically demonstrate their need to focus on opportunity
or quality.

CONCLUSION
Is recruiting, retaining, and reactivating waterfowl hunters
to maintain conservation funding a primary goal of state and
federal agencies? If so, it is imperative to test assumptions
and better understand the interrelationships among hunt
opportunity, hunt quality, and ultimately R3. Such an approach will increasingly focus conservation and hunt management strategies to explicitly include the diversity of
hunter types into the adaptive management framework. We
suggest that methods from market science can reﬁne our
understanding of the relationship between quality and satisfaction, identify the experience (product) being purchased,
and grow diverse and persistent participants (consumer
base), and, subsequently, license sales and support for waterfowl and wetlands conservation. Among the strategies
of R3 programs, campaigns, advertisements, regulations
packages, and waterfowl area management designed to
improve “product” quality and satisfaction are paramount.
Following NAWMP (2018:17), we contend that integrating a focus on quality and perspectives from marketing
into waterfowl R3 initiatives “can create pathways that
provide the cumulative experiences needed to help individuals transition from potential stakeholders to active
stakeholders with a vested interest in supporting waterfowl
conservation.”
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