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Abstract

Human–animal interactions have been associated with numerous benefits for human well-
being, yet their potential contributions to conservation have received comparatively little
theoretical attention. The biophilia hypothesis proposes that humans possess an innate ten-
dency to affiliate with living organisms and provides a compelling theoretical foundation
for examining how meaningful interactions with animals may influence both personal and
environmental outcomes. The purpose of this paper is to propose a deductively derived con-
ceptual framework describing how meaningful interactions with domesticated waterfowl
may contribute simultaneously to human wellbeing and wetland conservation. Interpreted
through the biophilia hypothesis, the proposed framework describes two complementary
pathways. The therapeutic pathway suggests that meaningful human–waterfowl interac-
tions foster emotional connection with living organisms, contributing to human wellbeing.
The conservation pathway proposes that emotional connection may stimulate curiosity
and learning about waterfowl and the wetland ecosystems they naturally represent, foster-
ing appreciation for wetlands, conservation awareness, and stewardship. Central to the
framework is the proposition that domesticated waterfowl retain a recognizable ecological
identity despite domestication, providing a conceptual bridge between meaningful human–
animal interactions and the ecosystems these animals naturally represent. The proposed
framework integrates concepts from biophilia, human–animal interaction research, con-
servation education, and conservation psychology while generating empirically testable
hypotheses for future research. More broadly, it suggests that meaningful interactions with
domesticated waterfowl may represent one pathway through which human wellbeing
and wetland conservation can be advanced simultaneously. Although broadly applicable
across multiple settings, the proposed framework has particular applicability to zoologi-
cal institutions, where meaningful observation of ambassador waterfowl, interpretation,
and conservation education may provide opportunities to simultaneously promote visitor
wellbeing and strengthen conservation awareness and stewardship.

Keywords: biophilia; human–animal interaction; zoological institutions; waterfowl; human
wellbeing; wetland conservation; stewardship

1. Introduction
Meaningful interactions between humans and animals have long been part of the

human experience, fostering emotional connections, learning, and wellbeing. Over the
past several decades, research on human–animal interactions has increasingly documented
the therapeutic benefits of these relationships across diverse populations and settings [1,2].
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Although these benefits are now well recognized, considerably less attention has been
devoted to understanding how meaningful interactions with animals may also contribute
to conservation-related outcomes.

Meaningful interactions with animals may extend beyond individual therapeutic
benefits by encouraging curiosity, learning, and appreciation for the natural world. Con-
servation education has increasingly emphasized the importance of fostering meaningful
experiences with wildlife and nature; however, the theoretical mechanisms through which
these experiences may influence conservation awareness and stewardship remain incom-
pletely understood [3–6]. Although Wilson’s biophilia hypothesis provides a theoretical
connection between human affiliation with the living world, human wellbeing, and conser-
vation, the specific pathways through which meaningful interactions with domesticated
animals might simultaneously influence individual wellbeing and conservation-related
outcomes remain less clearly articulated. In particular, limited theoretical attention has
been given to whether emotional affiliation with a domesticated animal may extend beyond
the individual animal to stimulate curiosity, learning, and concern for the ecosystem that
animal represents.

Zoological institutions provide an ideal context in which such relationships may be
explored because they integrate meaningful animal observation, conservation education,
public engagement, and biodiversity stewardship within a single educational environment.

Wilson’s biophilia hypothesis provides a compelling theoretical foundation for ex-
amining these relationships. Biophilia proposes that humans possess an innate tendency
to affiliate with living organisms, reflecting an evolutionary relationship with the natural
world [7]. Wilson further argued that this affiliation provides the basis for the development
of a conservation ethic, suggesting that emotional relationships with living organisms may
ultimately influence attitudes toward biodiversity and environmental stewardship [8].

Domesticated waterfowl provide a particularly useful model through which to exam-
ine these concepts. Despite domestication, ducks and geese retain recognizable morphologi-
cal and behavioral associations with aquatic environments and with the wetland ecology of
their wild relatives, making them suitable for exploring how meaningful interactions with
domesticated animals may contribute not only to human wellbeing but also to appreciation
for associated ecosystems [9].

We hypothesize that meaningful human–waterfowl interactions foster emotional af-
filiation with living organisms, contributing to human wellbeing while simultaneously
stimulating curiosity and ecological learning that may strengthen wetland conservation
awareness and stewardship. The novelty of the proposed framework lies not in suggesting
that biophilic affiliation can benefit both humans and conservation, relationships already
inherent in Wilson’s formulation, but in proposing a specific, empirically testable pathway
through which meaningful interactions with domesticated animals that retain a recogniz-
able ecological identity may connect individual wellbeing with concern for the ecosystems
those animals represent.

The purpose of this paper is to propose a deductively derived conceptual frame-
work that extends the biophilia hypothesis by describing how meaningful human–
waterfowl interactions may contribute simultaneously to human wellbeing and wetland
conservation. Integrating concepts from biophilia, human–animal interaction research,
conservation education, and conservation psychology, the proposed framework gener-
ates empirically testable hypotheses while offering a theoretical foundation for future
interdisciplinary research.
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2. The Biophilia Hypothesis as the Theoretical Foundation
Wilson’s biophilia hypothesis proposes that humans possess an innate tendency to af-

filiate with life and life-like processes, reflecting humanity’s evolutionary history within the
living world. These predispositions are expressed through emotional, cognitive, aesthetic,
and behavioral responses and interact with individual experience, culture, and learning [7].

Wilson extended biophilia beyond individual experience by proposing that emotional
affiliation with living organisms can contribute to the development of a conservation
ethic [8]. He also recognized domestication as an expression of humanity’s longstanding
affiliation with other species, suggesting that domesticated animals may remain meaningful
objects of biophilic affiliation [7].

Building on this foundation, the present paper uses domesticated waterfowl as a
model for examining whether affiliation with a familiar domesticated animal can contribute
to wellbeing while also extending to concern for the ecosystems represented by that animal.

3. Meaningful Human–Waterfowl Interactions
In zoological settings, meaningful interactions need not involve physical contact.

Observation of ambassador waterfowl, interpretive exhibits, educational programming,
and guided discussions may foster emotional affiliation while encouraging curiosity about
wetland ecology, migration, biodiversity, and conservation.

Within the present framework, meaningful human–waterfowl interaction refers to an
encounter characterized by sustained attention to waterfowl and active cognitive, emo-
tional, or behavioral engagement with the animal or with information associated with it.
Such engagement may occur through direct interaction, observation, questioning, discus-
sion, participation in educational activities, or voluntary attention to interpretive materials.
Meaningfulness is therefore not defined by physical contact or by a predetermined duration
of exposure.

For empirical testing, meaningful interaction may be operationalized using measurable
indicators such as duration of observation, frequency and type of behavioral engagement,
participation in interpretive or educational activities, attention to educational materials,
and participant-reported salience or emotional engagement. The relative importance of
these indicators, and whether particular thresholds of exposure are necessary to initiate
the proposed pathways, should be determined empirically rather than prescribed by
the framework.

While the biophilia hypothesis is applicable to relationships with a wide variety
of living organisms, different species may evoke distinct ecological associations. The
present framework focuses on domesticated waterfowl as a particularly useful model,
but it does not assume that ecological identity is unique to waterfowl or absent in other
domesticated species. Domesticated ducks and geese differ from their wild relatives as a
consequence of artificial selection, including changes in morphology, behavior, physiology,
reproduction, body size, and flight capability [9,10]. Nevertheless, domesticated waterfowl
retain conspicuous characteristics associated with aquatic life and with the ecology of
their wild relatives, making them useful for examining whether affiliation with a familiar
domesticated animal can extend to concern for the ecosystems that animal represents.

To describe these enduring associations, this paper introduces the concept of ecological
identity. As used here, ecological identity refers to the recognizable association between an
animal and the ecosystems represented by its evolutionary history, retained morphology
and behavior, and contemporary ecological symbolism. Ecological identity does not imply
ecological equivalence between domesticated animals and their wild relatives. Rather, it
proposes that retained biological characteristics can provide perceptual cues linking domes-
ticated animals with particular environments. In waterfowl, aquatic locomotor morphology,
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specialized bill structure and tactile foraging, and persistent water-related behaviors such
as dabbling, bathing, swimming, and preening provide biologically grounded examples of
such cues [11–13]. These traits vary among species and breeds and have been modified by
domestication, but their persistence may help maintain a recognizable association between
domesticated ducks and geese and aquatic or wetland environments.

The framework, therefore, does not claim that domesticated waterfowl retain a
stronger ecological identity than dogs, chickens, or other domesticated species. Instead,
waterfowl provide a tractable model because recognizable aquatic morphology and behav-
ior coexist with strong ecological associations between their wild relatives and wetland
ecosystems. Whether comparable ecological associations occur with other domesticated
species, and whether the strength or consequences of those associations differ among
species or breeds, are empirical questions for future research.

The concept of ambassador animals provides additional support for this perspective.
Encounters with carefully selected animals have been shown to enhance public engagement,
facilitate conservation education, and encourage interest in wildlife and biodiversity [3–5].
Although ambassador animal programs have traditionally emphasized nondomesticated
species in zoological settings, the present framework suggests that domesticated waterfowl
possessing strong ecological identity may fulfill a similar educational role by representing
wetland ecosystems. Empirical findings also suggest that the effects of ambassador encoun-
ters are context-dependent rather than uniformly positive. In a zoo study of Humboldt
penguin experiences, visitors demonstrated gains in conservation-related knowledge and
pro-environmental behavioral intentions, although the animal encounter itself did not
outperform other visit conditions [14]. More recent experimental evidence found that
in-person animal viewing was associated with greater affect, empathic concern, and con-
servation intent than video viewing, while physical touch conferred no additional benefit
over in-person observation without touch [15]. These findings support the framework’s
emphasis on meaningful engagement rather than physical contact alone.

4. The Therapeutic Pathway
The therapeutic benefits of human–animal interactions have been documented across

diverse populations, clinical settings, and animal species. Interactions with animals have
been associated with improvements in emotional wellbeing, reductions in stress and
anxiety, increased social engagement, and enhanced quality of life [1,2]. Although much
of this literature has focused on companion animals, growing evidence suggests that
meaningful interactions with a wider variety of species may also promote psychological
and emotional wellbeing.

Emerging evidence suggests that birds may offer distinctive opportunities for promot-
ing wellbeing through observation, interaction, and care. Encounters with birds have been
associated with positive emotional experiences, stress reduction, and enhanced connection
with the natural environment [16,17]. These findings suggest that therapeutic benefits may
arise not only from traditional companion animals but also from species that encourage
engagement with broader ecological contexts. Additional population-level evidence has
linked greater bird diversity with better mental health outcomes, further supporting the
relevance of birds within research on nature-related wellbeing [18].

These observations are consistent with findings from a recent qualitative study of
animal-assisted therapy using domesticated waterfowl among adults with traumatic brain
injury. Participants described experiences characterized by joy, emotional connection, mean-
ingful activity, and engagement with nature, while quantitative findings from the related
intervention study demonstrated a significant reduction in anxiety following participation;
changes in depression and self-efficacy were not statistically significant [19,20]. Although
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these findings require further investigation, they illustrate the therapeutic potential of
meaningful human–waterfowl interactions.

Within the present framework, emotional connection refers broadly to the affective af-
filiation that develops through meaningful interactions with living organisms. Rather than
representing a specific psychological construct, it serves as the conceptual mechanism link-
ing biophilic affiliation with subsequent therapeutic and conservation-related pathways.

The therapeutic pathway represents one expression of biophilic affiliation. The frame-
work further proposes that the emotional connection underlying this pathway may also
initiate curiosity and ecological learning, providing the transition to the conservation
pathway described below.

5. The Conservation Pathway
The curiosity and learning components of the proposed conservation pathway are

particularly applicable to zoological institutions, where animal observation is intentionally
paired with interpretation and conservation education. Consequently, zoos and aquariums
represent practical environments in which the proposed framework may be examined
empirically without modifying the underlying conceptual model.

Wilson proposed that affiliation with life can contribute to the development of a
conservation ethic [8]. Building on this premise, the conservation pathway predicts a
sequence in which emotional connection with waterfowl stimulates curiosity, ecological
learning, appreciation of wetlands, conservation awareness, and ultimately stewardship.

Emotional connection is therefore proposed as the catalyst rather than the endpoint of
the conservation pathway. Affiliation with waterfowl may stimulate curiosity about the
animals and the wetland ecosystems with which they are associated, encouraging attention
to species, habitats, migration, ecological relationships, and biodiversity [7,9].

Environmental education research supports the importance of experiential learning
in developing ecological understanding. Direct experiences with wildlife and nature
have been associated with greater ecological knowledge, environmental awareness, and
appreciation for biodiversity [6,21,22]. In the proposed pathway, curiosity links emotional
affiliation with learning, while learning provides a mechanism through which engagement
may develop into conservation awareness. Zoo-based evidence also demonstrates the
importance of interpretation: in a pre-post study of children visiting a zoo, conservation
biology learning occurred after both educator-guided and unguided visits, but negative
changes in understanding were more common during unguided visits [23].

For domesticated waterfowl, ecological learning may extend from the animals to
wetland ecology, migration, habitat conservation, biodiversity, and aquatic ecosystem
functions because of the ecological associations described above [9,21,22]. Thus, interaction
with waterfowl may serve as an entry point for ecological discovery rather than as an
isolated animal encounter.

Greater ecological understanding may foster appreciation for wetlands and conserva-
tion awareness, although appreciation alone does not necessarily produce conservation
behavior [24,25]. Human–nature connectedness has been associated with deliberate and
spontaneous pro-environmental behavior, supporting the proposed progression from affili-
ation toward environmentally relevant action [26]. Zoo research showing positive affect
during observation of active animals further supports affective engagement as a component
of visitor experience [27].

The proposed endpoint is stewardship: actions intended to protect, restore, or respon-
sibly manage natural ecosystems [28]. Environmental education, experiences with nature,
and ecological understanding may encourage behaviors such as habitat restoration, citizen
science, conservation advocacy, and support for biodiversity initiatives [28,29]. Within the
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framework, such actions represent a potential behavioral expression of the conservation
ethic generated through the preceding pathway.

This sequence is conceptual rather than established as causal. Its individual relation-
ships require empirical testing; the framework integrates biophilia, conservation educa-
tion, conservation psychology, and human–animal interaction research to generate those
testable predictions.

6. Proposed Conceptual Framework
The preceding sections describe two complementary pathways through which meaning-

ful human–waterfowl interactions may contribute to human wellbeing and wetland conserva-
tion. Figure 1 integrates these relationships into a deductively derived conceptual framework
interpreted through the biophilia hypothesis [7,8]. Rather than depicting established causal
relationships, the framework synthesizes existing theoretical and empirical literature to pro-
pose a biologically grounded explanation for how meaningful interactions with domesticated
waterfowl may influence both therapeutic and conservation-related outcomes.

Figure 1. Proposed conceptual framework linking meaningful human–waterfowl interactions with
psychological wellbeing and wetland stewardship through therapeutic and conservation pathways.
The dashed pathway represents a hypothesized ecological feedback relationship in which stew-
ardship supports wetland protection and restoration, creating future opportunities for meaningful
biophilic experiences.

Although the framework is intended to be applicable across multiple settings, zoologi-
cal institutions provide one particularly important context in which it may be implemented
and empirically evaluated. Within these settings, meaningful observation of ambassador
waterfowl, combined with interpretation and conservation education, may initiate the ther-
apeutic and conservation pathways illustrated in Figure 1 without altering the underlying
conceptual model.

The primary contribution of the framework is the integration of previously discon-
nected areas of scholarship. Human–animal interaction research has predominantly empha-
sized therapeutic outcomes, whereas conservation education and conservation psychology
have focused on fostering environmental awareness and stewardship [1,2,6,21,24,29]. By in-
terpreting both perspectives through Wilson’s biophilia hypothesis, the present framework
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proposes that these outcomes need not be considered independently but may represent
complementary expressions of the same underlying biophilic affiliation.

A second contribution is the introduction of ecological identity as a conceptual ex-
planation for why certain domesticated species may retain meaningful associations with
the ecosystems from which they originated. Within the present framework, ecological
identity explains how interactions with domesticated waterfowl may extend beyond the
individual animal to appreciation for wetland ecosystems, consistent with literature on
ambassador animals and conservation education [3–5]. Although developed here in the
context of waterfowl, the concept is intended to facilitate future discussion rather than
establish a fixed taxonomy of domesticated species. The revised model also proposes a
potential ecological feedback relationship: wetland stewardship may support protection
and restoration of wetland environments, thereby sustaining opportunities for future mean-
ingful biophilic experiences. This feedback relationship is presented as a testable extension
of the framework rather than an established causal process.

Testable Hypotheses

The proposed framework generates the following empirically testable predictions:

H1. Meaningful human–waterfowl interactions will be associated with greater emotional connection
with waterfowl and the living world.

H2. Greater emotional connection arising from meaningful human–waterfowl interactions will be
associated with improved psychological wellbeing.

H3. Greater emotional connection with waterfowl will be associated with increased curiosity about
waterfowl and wetland ecosystems.

H4. Greater curiosity about waterfowl and wetland ecosystems will be associated with increased
ecological learning and knowledge.

H5. Greater ecological knowledge and understanding will be associated with increased appreciation
of wetlands and stronger conservation awareness.

H6. Greater conservation awareness will be associated with stronger intentions to engage in
wetland stewardship and conservation behaviors.

These hypotheses correspond to the common entry mechanism, therapeutic pathway,
and conservation pathway depicted in Figure 1. Their directional wording reflects predic-
tions derived from the proposed framework rather than established causal relationships.

7. Implications
The proposed framework has implications for human–animal interaction research,

conservation education, and health professions by providing a common theoretical per-
spective through which therapeutic and conservation-related outcomes may be considered
together rather than independently. Although these disciplines have traditionally em-
phasized different objectives, the biophilia hypothesis suggests that both may represent
complementary expressions of humanity’s affiliation with the living world [7,8].

For human–animal interaction research, the framework expands discussion beyond
therapeutic outcomes by proposing that meaningful interactions with animals may also
influence how individuals perceive and value the ecosystems those animals naturally
represent. This perspective encourages future studies to consider conservation-related
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outcomes alongside traditional measures of wellbeing, particularly for species that retain
strong ecological associations despite domestication.

For conservation education, the framework highlights the potential value of mean-
ingful human–animal interactions as experiences that encourage curiosity, learning, and
ecological appreciation. Rather than viewing education solely as the transfer of ecological
knowledge, the framework proposes that emotional engagement with living organisms may
serve as an important precursor to learning and, ultimately, the development of a conserva-
tion ethic [6,21,22]. Domesticated waterfowl may therefore represent valuable educational
ambassadors for wetland ecosystems in appropriate settings, including nature centers,
rehabilitation programs, farms, botanical gardens, and zoological institutions [3,4,14].

Zoological institutions provide one important setting in which these educational
principles may be implemented and empirically evaluated. By combining meaningful
observation of ambassador waterfowl with interpretation, keeper presentations, and con-
servation education, zoos and aquariums offer opportunities to examine whether the
therapeutic and conservation pathways proposed in the present framework operate simul-
taneously within visitor populations. Existing waterfowl exhibits and ambassador animal
programs may therefore provide valuable contexts for evaluating both therapeutic and
conservation-related outcomes within a single conceptual framework.

Animal welfare may represent an important moderating variable within the pro-
posed framework, particularly in zoological settings. Visitor perceptions of animal welfare
have been associated with attitudes toward zoological institutions, visitor experience, and
conservation-related behavioral intentions [30]. Positive perceptions of waterfowl welfare
may support emotional affiliation and engagement, whereas perceptions of compromised
welfare may alter the emotional character of the encounter and potentially weaken or
redirect the proposed therapeutic and conservation pathways. Future empirical testing
should therefore consider both objective indicators of waterfowl welfare and participants’
perceptions of animal welfare when evaluating outcomes associated with meaningful
human–waterfowl interactions.

Application of the framework must also account for potential ecological consequences
of human–waterfowl interactions. Conservation-oriented programs should discourage
inappropriate feeding and other practices that may alter animal behavior or contribute to
nutrient enrichment of aquatic environments [31]. Domesticated waterfowl should be man-
aged to prevent unintended escape or release into natural habitats, because introgression
from domesticated mallard lineages can affect the genetic integrity and adaptive charac-
teristics of wild mallard populations [32]. Meaningful interaction within the proposed
framework should therefore be understood as ecologically responsible engagement rather
than simply increased contact between humans and waterfowl.

The framework also has potential implications for nursing and other health professions.
Nature-based and animal-assisted interventions are increasingly recognized as approaches
that support psychological wellbeing and person-centered care [1,2,16,17]. By proposing a
conceptual connection between therapeutic human–animal interactions and conservation,
the present framework suggests that interventions involving domesticated waterfowl may
provide opportunities to promote both individual wellbeing and environmental aware-
ness. Although the framework is illustrated using domesticated waterfowl, its broader
contribution lies in encouraging interdisciplinary dialog among healthcare professionals,
conservation scientists, educators, and human–animal interaction researchers.

For nursing and other health professions, the framework supports consideration
of waterfowl-based engagement as a nature-based form of human–animal interaction
that may be relevant to rehabilitation and mental healthcare. Previous therapeutic work
with domesticated ducks in adults with acquired traumatic brain injury demonstrated a
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significant reduction in anxiety, while qualitative findings described experiences of joy,
coping, attachment, learning, and meaningful work, providing preliminary empirical
support for examining waterfowl interactions in rehabilitative settings [19,20]. Waterfowl-
based interventions may also differ conceptually from more conventional animal-assisted
approaches because ducks and geese can simultaneously function as interaction partners
and as recognizable links to aquatic and wetland environments. This ecological dimension
creates an opportunity to investigate whether therapeutic engagement can be integrated
with nature connection and environmental learning rather than treating human wellbeing
and environmental meaning as separate outcomes. Such applications should remain
population- and setting-specific and should incorporate appropriate infection prevention,
animal welfare, and environmental safeguards.

8. Future Research
The proposed framework is intended to generate empirically testable hypotheses

rather than provide definitive explanations. Future research should test both the individual
relationships and the proposed sequence of the therapeutic and conservation pathways,
with particular attention to whether changes observed after meaningful human–waterfowl
interactions are sustained over time.

Longitudinal studies should assess conservation attitudes, wetland knowledge, stew-
ardship intentions, and relevant conservation behaviors before exposure to meaningful
human–waterfowl interactions and at multiple follow-up points. This approach would di-
rectly address whether conservation-related attitudes and behaviors develop or strengthen
following the interaction rather than simply reflecting pre-existing interest in animals or
nature. Where feasible, comparison groups receiving educational content without live
waterfowl exposure or animal observation without structured interpretation could help
distinguish the contribution of the interaction itself from that of conservation education.

Future studies should also determine which dimensions of interaction are most con-
sequential. Duration of observation, attentional engagement, direct versus observational
exposure, participation in interpretive activities, use of educational materials, and emo-
tional salience can be measured separately. Experimental comparisons of these components
may clarify whether particular forms or intensities of engagement are more strongly associ-
ated with emotional connection, psychological wellbeing, curiosity, ecological learning, or
conservation-related outcomes.

The proposed conservation pathway also lends itself to mediation testing. Studies
may examine whether emotional connection predicts curiosity, whether curiosity predicts
ecological learning and knowledge, and whether these changes subsequently predict
wetland appreciation, conservation awareness, and stewardship. Measuring both intentions
and observable behaviors is important because increased conservation awareness or stated
intention does not necessarily demonstrate subsequent stewardship behavior. Such work
could identify which links in the proposed pathway are supported empirically and where
the model requires refinement.

Zoological institutions represent a particularly valuable setting for these investigations.
Ambassador waterfowl exhibits, keeper presentations, interpretive programming, and
conservation education initiatives provide naturally occurring opportunities to compare
different forms of meaningful observation and learning. Studies conducted across multiple
institutions could examine whether effects vary according to exhibit design, species or
breed, interpretive approach, visitor characteristics, prior experience with waterfowl, and
baseline connection with nature.

Animal welfare should be examined concurrently as a potential moderator of the
proposed pathways. Studies in zoological settings should assess both species-appropriate
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indicators of waterfowl welfare and visitor perceptions of welfare to determine whether the
quality and perceived ethical character of an encounter strengthens, weakens, or redirects
emotional affiliation, wellbeing, ecological learning, and conservation-related outcomes.

The therapeutic pathway also requires direct empirical testing. Future investigations
may assess short- and longer-term changes in affect, anxiety, stress, mood, and other
indicators of psychological wellbeing following meaningful waterfowl interactions, while
comparing direct interaction with observation-only and educational conditions. Research
in rehabilitation, healthcare, educational, community, botanical garden, nature center, and
zoological settings may help determine whether the proposed relationships generalize
across populations and environments.

Finally, comparative research should examine whether ecological identity functions
similarly with other domesticated species and whether the strength of the proposed animal–
ecosystem connection differs among species or breeds. Interdisciplinary research involving
human–animal interaction, conservation biology, environmental education, psychology,
nursing, and related disciplines will be important for determining the boundaries of the
framework and refining its proposed mechanisms.

9. Conclusions
The biophilia hypothesis provides a compelling theoretical foundation for understand-

ing how meaningful relationships with living organisms may contribute to both human
wellbeing and conservation. Building upon Wilson’s conception of biophilia as a founda-
tion for the development of a conservation ethic, this paper proposes a deductively derived
conceptual framework describing how meaningful human–waterfowl interactions may
simultaneously support therapeutic and conservation-related outcomes [7,8].

The framework suggests that emotional connections developed through meaningful
interactions with domesticated waterfowl may contribute not only to human wellbeing but
also to appreciation for wetland ecosystems, conservation awareness, and stewardship. As
a conceptual model, it is intended to generate empirically testable hypotheses rather than
establish causal relationships.

More broadly, the framework returns to Wilson’s central insight that human affiliation
with life may carry implications beyond individual experience. Meaningful interactions
with domesticated waterfowl are not proposed here as a substitute for conservation educa-
tion, ecological restoration, or biodiversity policy. Rather, they are proposed as one possible
pathway through which emotional affiliation with living organisms may become curiosity,
learning, appreciation, and stewardship. In this sense, the framework extends the biophilia
hypothesis by suggesting that relationships with familiar living organisms may help renew
concern for the ecosystems they naturally represent.
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