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ARTICLE INFO ABSTRACT
Keywords: Conservation entails cultural practices shaped by our worldviews, values, beliefs, and priorities for our in-
Socio-ecological systems teractions with nature. These inform how we categorize which species we want to occur in which landscapes. In
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Environmental policy and governance
Invasion biology
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Animal geographies

Western conservation organizations, conceptualizations of species ‘belonging’ typically align with a dichotomy
of native versus introduced species. This is a cultural paradigm, informed by biological considerations, and it is
not uniformly shared across different cultures, resulting in varied conceptualizations of species belonging. These
conceptualizations may continue to evolve as socio-ecological systems change over time. Thus, misalignment in
perceptions of species belonging can manifest in seemingly intractable conflicts. We apply a cultural evolutionary
lens to: (1) consider the social history of the native-introduced dichotomy; (2) describe social and ecological
factors causing friction around the dichotomy; (3) explore how conservation can integrate diverse and changing
values about species belonging, and (4) make predictions about future socio-ecological change that may shape
conservation governance and our categorization of species. In doing so, we encourage conservation scientists and
practitioners to practice reflexivity about the cultural nature of conservation and management of introduced
species. This application of cultural evolution presents a unique lens for recognizing the inevitability of both
social and ecological change and inspires critical consideration of how diverse and changing values might be
integrated into, and shape, the future of conservation.

1. Introduction with nature (Clifford et al., 2021). Society categorizes which organisms
‘belong’ or are priorities for conservation based on socio-ecological

Conservation is about people and our efforts to manage relations contexts, and problematize them when they become ‘out of place’ by
with nonhuman natures (hereafter ‘nature’; Sandbrook, 2015). It entails crossing socially constructed boundaries (Jerolmack, 2008; Leong,
cultural practices governed by human values, attitudes, beliefs, and 2009; Philo and Wilbert, 2000). These mental models in turn inform
worldviews pertaining to social constructions of and desired interactions policy and management (Clifford et al., 2021). However, society (and
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therefore conservation paradigms) is comprised of diverse cultural
groups that hold differing values and worldviews. Different perceptions
of species belonging can manifest in conflict, in turn hindering nature
conservation (Hill et al., 2017). Understanding the character of these
conflicts — including differing values and conceptualizations of conser-
vation — can better equip managers and policy makers to address them,
optimizing outcomes for people and biodiversity.

Management organizations (e.g., governments, non-governmental)
are cultural products that reflect the dominant values of the people
who established and lead them (Fisk et al., 2025). These organizations
and the management actions they pursue may also be dynamic and
reflect conflicting values. Culture thus shapes the decisions, policies, and
practices that such organizations undertake on behalf of the people for
whom they manage relations with nature (Crawford and Ostrom, 1995;
Currie et al., 2016). However, friction can occur because organizational
cultures do not represent all public values, worldviews, knowledge
systems, and norms; rather, they tend to serve a limited subset of their
constituencies’ cultural values and fail to adapt to changes in those
cultural systems over time (Berl et al., 2022; Gavin et al., 2015; Sullivan
et al., 2022). For example, governance institutions in some Western
countries are rooted in ideologies and processes that resulted in
dispossession and erasure of Indigenous communities and histories
(Colchester, 2004; Fisk et al., 2025), and extractivism and preserva-
tionism promoting human disconnection from the natural environment
based on ‘nature as other’ ideologies (Biischer and Fletcher, 2020).

Given that conservation approaches are culturally constructed, they
also change over time as the multiple cultures they reflect continue to
evolve (Fisk et al., 2025; Knudson et al., 2018). In this paper, we draw on
cultural evolutionary theory to examine the dynamic social and ecological
factors shaping conservation governance and practice. The trans-
disciplinary field of cultural evolution views culture as socially trans-
mitted information that is ‘inherited’ through processes that parallel
those of genetic information, and thus evolves over time in ways that are
similar to Darwinian biological evolution, with some critical mecha-
nistic distinctions (Mesoudi, 2016). Importantly, this intellectual tradi-
tion is distinct from and rejects outdated concepts of unilineal cultural
‘progress’ associated with ‘social Darwinist” movements, which imply
that all cultures develop along a set path of development and thus that
some cultures are more ‘advanced’ and therefore superior to others.
Rather, modern cultural evolutionary thinking supports a broader un-
derstanding of the adaptive value of cultural diversity and the processes
that generate it (Frost and Richerson, 2014). Applying a cultural
evolutionary lens can be helpful for understanding the dynamic pro-
cesses by which cultural traits such as values and institutions change
over time, together with the consequences of these changes on other
species and ecosystems, and vice versa through coevolutionary re-
lationships (Currie et al., 2016; Mesoudi, 2016; Ellis, 2015).

Specifically, the lens of cultural evolution allows individuals and
organizations implementing conservation to recognize their work as
culturally-embedded, historically-situated, and future-oriented, facili-
tating critical reflexivity around the values, beliefs, and cultural systems
that shape their actions and the impacts of those actions on a dynamic
system (Boyce et al., 2022). Cultural evolutionary approaches have been
previously applied to sustainability policy (Schimmelpfennig and
Muthukrishna, 2023; Waring et al., 2015), emphasizing how policy
could: (i) be informed by understanding of the emergence of socio-
ecological states; (ii) adapt to integrate cultural change; (iii) incorpo-
rate an understanding of the conditions that drive cooperation; and (iv)
address complex socio-ecological dimensions at multiple scales (van
Riper et al., 2018; Ellis, 2015). Cultural evolution has less frequently
been applied to the ethics and practice of nature conservation and
management (but refer to initial framing work by Kaaronen et al., 2023).

One highly influential paradigm within conservation is the native-
introduced dichotomy, which has had a profound influence on genera-
tions of science and policy around species management (Hettinger,
2001). According to this paradigm, species are understood as ‘alien’ or
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‘exotic’ to a place if they were introduced as a consequence of human
activity (refer to Lane-Clark et al. (2024) for discussion of why these
terms can be harmful and why we used ‘introduced’). Every other spe-
cies is considered native and belongs because it is known-or pre-
sumed-to exist there without human assistance or influence (Gilroy
et al.,, 2017). In cultures adopting this ‘biotic nativeness’ paradigm,
species labeled as native are largely considered to be inherently ‘good’
(i.e., valued), whereas non-native species may be inherently ‘bad’
because they do not belong (Goodenough, 2010; Warren, 2007). By la-
beling a species non-native to a place, and therefore not belonging, this
paradigm moralizes and justifies the removal of these species (van Eeden
et al., 2020). The native-introduced paradigm is informed by the nega-
tive effects that some introduced species have had on conservation ob-
jectives, including contributing to species extinctions, which have been
particularly apparent where predators are introduced to islands (Davis,
2009; Bellard et al., 2016). However, the paradigm has become
entwined with cultural judgements about value that may go beyond
stated conservation objectives and species may be targeted or ignored
based on their assumed, rather than evidenced, characteristics or effects
as members of the culturally-determined native or introduced categories
(Guiasu and Tindale, 2018; Robbins and Moore, 2013).

Additionally, species that some people might consider native can be
labeled as non-native by other people seeking to justify their removal.
For example, gray wolves (Canis lupus) in the United States (Martin
et al., 2021), Australian dingoes (Canis lupus dingo; van Eeden et al.,
2021), and Hawaiian monk seals (Neomonachus schauinslandi; Konrad
et al., 2024) are framed as non-native by some local communities who
perceive that these animals negatively affect their livelihoods. Debates
about management of free-roaming horses (Equus caballus) in North
America are also tied to conflicting beliefs about whether they are native
(Bhattacharyya et al., 2011). While prevalent in both conservation
discourse and broader society, this native-introduced dichotomy is
neither accepted nor considered relevant by all cultures.

We explore the cultural nature of the native-introduced dichotomy
and consider how conservation practice and governance interacts with
and may be evolving to respond to conflict over species belonging. We
draw on political ecology, environmental history, invasion biology, and
Indigenous scholarship to explore how social, ecological, and temporal
dimensions shape contemporary conservation cultures. As authors
working in industrialized countries that are either European or have
histories of European colonization, our analysis pertains primarily to the
dominant management regimes in these contexts (refer to author posi-
tionality statement in Addendum). Notably, the cultures dominating
conservation governance and management in these places tend to be
dominated by worldviews (e.g., Western, technocratic, Judeo-Christian)
that may not reflect local cultural diversity. The cultures and practices in
these locations, however, have historically influenced management in
other contexts, and continue to do so through globalization and colonial
conservation practices; therefore, they have relevance in informing
cultural evolutionary thinking for conservation generally.

Our analysis is not an argument for ending all introduced species
control and is compatible with many existing efforts. We instead seek to
equip conservationists with a more nuanced understanding of the nature
of conflicts around introduced species management, with an awareness
of how cultural values drive decision making and how changing values
could shape the trajectory of conservation into the future. In doing so,
this paper intends to inform governance and management efforts to
better achieve both ecological and social objectives, acknowledging that
difficulties exist as a result of uncertainty and conflicts that force trade-
offs.

2. A short history of the native-introduced dichotomy in
conservation

History reveals how our desired relationships with wildlife evolve to
shape contemporary conservation paradigms, and prompts recognition
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that they will continue to change into the future as part of a dynamic
system. Here, we focus on conservation and conservation science as
fields within Western cultures, acknowledging that sustainable man-
agement of the natural environment has been practiced for millennia by
diverse cultural groups who may not refer to their practices as
‘conservation’.

As Western science established conservation biology as a field,
Michael Soulé (1985) described a set of shared ethical norms that he
perceived to inform conservation objectives and practices, which are
now variously held by organizations in the conservation field. These
norms included that the introduction of generalist species posed a threat
to biotic diversity. A subfield of conservation termed ‘invasion biology’
developed concurrently (Richardson, 2011) that explores the arrival,
establishment, and spread of species. The native-introduced dichotomy
is largely attributed to this subfield (Sagoff, 2018). The label of ‘inva-
sive’ is most commonly applied to introduced species that are perceived
to negatively affect environmentally, economically, or other socially
valued components, although native species are regarded as ‘invasive’ in
some contexts, too. There is no universally accepted definition for
invasiveness and the term is used inconsistently (Pereyra, 2016; Soto
et al., 2024). Further, ‘introduced’ and ‘invasive’ are sometimes used
synonymously in cultural understandings of species value. This blurring
of boundaries between the biologically inherent and culturally assigned
aspects of species is a key motivation for this paper.

The roots of invasion biology are often attributed to a book written
by Charles Elton in 1958, however, variably defining species as native or
introduced is a practice that has occurred for centuries (Chew, 2006;
Richardson, 2011). ‘Native’ has been variously applied to describe
humans, with the term deriving from 15th century Old French ‘natif’
meaning a person born into bondage, like a lord’s servant or serf, or
someone entitled to a place or membership of a community by right of
birth. Birthrights were superior to the rights afforded outsiders. The
term thus divided people - and nature - into those that have rights and
those that do not (refer to Wehi et al., 2023, Chew, 2006). That many
conservationists simplify animals and plants to binary categories, as
native or alien (although with some subcategorizations, discussed
below), is a direct product of Europeans categorizing people and other
species by where they come from and where they belong, or who they
belong to, for the purposes of control. Before the late 18th century, when
referring to plants and animals, the term ‘native’ was used to describe
uncultivated or undomesticated species. Feral animals and naturalized
plants were called native too because they did not belong to anyone and
survived without human assistance. European botanists began to cate-
gorize species based on human agency in their dispersal, which became
cemented in Western science to form the contemporary native-
introduced dichotomy (Chew and Hamilton, 2011).

The idea that native species are generally more valued than non-
native species is relatively new and limited to a small subset of cul-
tural groups (Richardson, 2011). Indeed, people have been intentionally
introducing species for millennia and did not necessarily assign greater
value to native species. In the 1800s, Europeans intentionally sought to
establish species (mostly animals) from Europe in colonized countries,
and to move species across colonies and to their home countries, largely
with anthropocentric (and Eurocentric) intentions (Minard, 2019; Rolls,
1969). They did not always achieve their goals of establishing pop-
ulations of non-native species, but where ‘successful’ (e.g., in places like
Australia and New Zealand), some species that were established soon
became major economic pests and continue to be the focus of conser-
vation and agricultural management (e.g., European rabbits, Oryctolagus
cuniculus; refer to Minard, 2019). Formal acclimatization societies,
which aimed to establish free-living populations of non-native species,
largely disbanded or were converted into zoological and botanical so-
cieties, or - as in New Zealand - into the formal regulatory fish and game
authorities that persist today (Dunlap, 1997). This coincided with, and
was perhaps informed by, changing scientific understanding of ecology
and human agency in shaping ecosystems (Minard, 2019). Nonetheless,
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some practices stemming from acclimatization societies persist today,
for example, stocking waterways with introduced game fishes (Minard,
2019) and releasing non-native game birds and ungulates for recrea-
tional harvest (Blackburn and Gaston, 2021). Humans still intentionally
move species for various purposes, including agriculture, the pet trade,
landscaping, biological control, and assisted climate change adaptation.

3. Friction surrounding the native-introduced dichotomy

The emphasis placed on nativeness by some conservation paradigms
has been the subject of extensive debate and critique within the field of
invasion biology (e.g., Davis et al., 2011; Wallach et al., 2020). A cul-
tural evolutionary lens can contextualize this debate by revealing how
certain definitions of biotic nativeness may not incorporate social and
ecological dimensions that are dynamic through time. To incorporate
alternative value sets and ways of knowing in nature conservation, and
to address some of the critiques of the native-introduced dichotomy,
several other frameworks have been proposed. One of these is ‘new’
conservation, which focuses on the utility of species and ecosystems to
humans regardless of their nativeness and resulted in the establishment
of the ecosystem services concept (Kareiva and Marvier, 2012). Another
is ‘compassionate’ conservation, which emphasizes the rights of indi-
vidual animals and challenges the morality and institutionalization of
killing one species to save another (Wallach et al., 2018). Recently,
frameworks such as biocultural conservation (Gavin et al., 2015) and
relational values (Chan et al., 2016) have emerged emphasizing the
cultural value of species and ecosystems, which may not align with the
traditional native-introduced dichotomy. We draw on some of these
frameworks in describing challenges to the dichotomy below, outlining
both social and ecological dimensions relevant to temporal change and
friction embedded within the ‘nativeness’ concept - and, where relevant,
describing how thinking and practice have evolved to respond to such
friction.

3.1. Defining biotic nativeness

There is disagreement and ambiguity over defining biotic nativeness.
For example, defining spatial boundaries around where a species be-
longs can be problematic because there are no set rules on scale or
whether nativeness should be defined by geographic or political
boundaries, by evolutionary history, or by functional alignment with the
local ecology (Warren, 2007). However, all definitions generally center
on human agency (Gilroy et al., 2017). The focus on human agency in
transporting species as defining the species’ value has been criticized as
a form of human exceptionalism (Wallach et al., 2020), arising from the
cultural concept that humans are above and separate from nature.
Species have been moved intentionally and accidentally by humans for
millennia, but, where relevant, conservationists align nativeness defi-
nitions with a temporal baseline that is often associated with a major
cultural event, such as European colonization (Gilroy et al., 2017). We
might therefore consider such definitions to be specifically a form of
Eurocentric human exceptionalism, enforcing Western dominance in
conservation narratives by defining legitimacy based on European re-
cords and perspectives (Reo and Ogden, 2018). For example, dingoes are
believed to have been brought to Australia by people at least 3500 years
ago, and yet they are legally and popularly regarded as native because
they were present prior to European colonization (Smith and Appleby,
2015), combined with arguments that they have become naturalized
and replaced other now-extinct top predators (Banks, 2021).

Temporal baselines are not universally accepted and may be arbi-
trary or difficult to define, especially when there has been no major
cultural event such as European colonization. For example, in Europe,
nativeness is inconsistently defined. It may sometimes include a tem-
poral baseline of the neolithic period (Gilroy et al., 2017), with emphasis
on species being classified as ‘invasive’ rather than non-native (Genovesi
and Shine, 2004). Consistency across definitions is also complicated by
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how species (and even our conceptualizations of nature, Ducarme et al.,
2021) are described in different languages. For example, ‘native’ can
refer to two different terms in German conservation law: i) einheimisch,
which refers exclusively to species that have not been introduced by
humans, and ii) heimisch, which also includes species introduced before
1492 (Klingenstein et al., 2005). Wehi et al. (2023) describe how words
in some Indigenous languages classifying species as native or non-native
may have positive or negative connotations in those cultures that do not
align with Western categorization. Even in English, value-laden termi-
nology describing invasiveness is inconsistently used across different
contexts and species, not necessarily aligning with ecological theory
(Mattingly et al., 2020).

3.2. Cultural diversity and the native-introduced dichotomy

Many Western natural resource management institutions implicitly
adopt a definition of species belonging rooted in biotic nativeness,
which may have varying relevance to communities living with the
species in question (Kaplan et al., 2022). Conservation biology is
grounded in Western scientific understanding, which is shaped by its
origins in Judeo-Christian worldviews whereby humans are separate
from nature (Hand and Van Liere, 1984; White, 1967). This is incom-
mensurate with other, particularly Indigenous, worldviews that are
centered around reciprocal relationships with nature (Berkes, 2018).
Indigenous communities may not ascribe to the native vs. non-native
dichotomy, instead valuing a species based on its perceived benefits or
detriment to people and environments (Robinson et al., 2005). Such
thinking may align with, but be inadequately captured by, a ‘new’
conservation framework (i.e., ecosystem services model, van Riper et al.,
2017). Indigenous communities often lead or engage in introduced
species control (e.g., Ens et al., 2010), but there are examples of value
clashes (Nicholas et al., 2017; Ticktin et al., 2006; Wehi et al., 2023).
Examples of Indigenous peoples ascribing cultural significance to
introduced species include that Asian water buffalo (Bubalus bubalis)
have been incorporated into Dreaming stories in Northern Australia
(Albrecht et al., 2009), although these buffalo are considered to bring
both positive and negative value and are actively managed by some
communities (Ens et al., 2010). Domesticated horses were quickly
adopted into the lives and cultures of many Indigenous peoples
following European arrival in many places, particularly in the Americas
where some nations attributed horses nationhood status (Taylor et al.,
2023). In New Zealand, conflict between Western conservation and
Maori people’s priorities arise because Maori ascribe value to introduced
kiore (Polynesian rat, Rattus exulans) (Wehi et al., 2023). In Hawai'i, pre-
European species introductions (i.e., ‘Polynesian introductions’ or
‘canoe plants’) hold similar value for Native Hawaiians compared with
species present locally (Winter et al., 2020).

Finally, perceptions of species belonging may differ among non-
Indigenous populations, including in urbanized societies comprising
diverse multicultural communities and novel species assemblages.
Public categorization of species as native or non-native may not align
with biotic nativeness classifications that are adopted in legislation and
by management agencies (van Eeden et al., 2020). The populations of
many Organization for Economic and Co-operation and Development
(OECD) countries are multicultural; for example, in Israel, Luxembourg,
Australia, Switzerland, New Zealand, and Canada, more than 40% of the
population are foreign-born or have at least one foreign-born parent
(OECD/EU, 2018). Different cultural backgrounds are associated with
different environmental attitudes and values, manifesting in different
preferences for nature and landscapes (refer to summary in Stodolska
et al., 2017). Environmental values change slowly and can be retained
over multiple generations following immigration (Manfredo et al.,
2016). This means that urban places become a mixture of species and
diverse social values pertaining to human-nature interactions, which
creates friction with dominant conservation frameworks and govern-
ment agency practices.
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3.3. Human relationships with novel and changing ecosystems

Species ranges shift and ecosystem conditions change, whether
naturally or with human assistance, creating friction with the native-
introduced dichotomy and our conceptualizations of species
belonging. Increasing urbanization (UN Department of Economic and
Social Affairs, 2018) changes the nature of our relationships with nature
through novel ecosystems (Dunn et al., 2006). Urban environments are
ecologically novel in that they comprise diverse species assemblages
that would not occur without human interference, but also because the
soil and physical structures of cities have been so heavily altered. While
many species have adapted to urban settings, such highly modified
spaces can be hostile to species, such that non-native species may pro-
vide valuable ecosystem functions. In this sense, if we used a definition
that considered nativeness to be defined as functional alignment with
the local ecology, then perhaps urban-adapted species would be
considered native to whichever urban environment they are living in,
regardless of broader geographical context. Further, urban peoples’ in-
teractions with a melting pot of cosmopolitan species may lead them to
value these mixed assemblages, while having little experience with or
value attributed to less modified forms of nature (Leong, 2009; Dunn
et al., 2006), or even fearing such forms (Soga and Evans, 2024).

Anthropogenic ecosystem changes and species movements cause
species to change their behavior, which can shape our perceptions of
their belonging. A species defined as a ‘weed’ is considered a species out
of place and a ‘pest’ is a native or introduced species perceived to
negatively affect things that are valued by humans, so perceived pest-
like or weedy behavior may shape our perceptions of belonging
(Leong, 2009). Animals in urban settings may become habituated to
humans and dependent upon the byproducts of human habitation,
including seeking human food and losing fear responses (Leong, 2009).
Such behavioral changes can cause them to become ‘unnatural’ or ‘out of
place’ (Jerolmack, 2008). Domestic animals may move into ‘natural’
spaces and in so doing become pests (Jerolmack, 2008). They may
interbreed with their wild relatives, resulting in hybrid offspring who
are framed as not belonging in either place based on their mixed
ancestry, with problematic parallels to human cultural politics and
discrimination (Probyn-Rapsey, 2015; Brewitt and Giles, 2023). Overall,
anthropogenic ecosystem change will inevitably bring new or exacer-
bated challenges to understanding and managing the relationships of
nonhuman species with people.

Climate change is also causing species to shift their range to locations
with conditions suited to their survival, and, in some cases, conserva-
tionists are intentionally translocating species in response to or antici-
pation of these shifts (McLachlan et al., 2007). These changes, whether
natural or human-assisted, confound definitions of nativeness. The
conservation community is beginning to examine how such species
would fit within legislative and social definitions of species belonging,
even suggesting new labels (e.g., ‘neonative’, Essl et al., 2019). Legis-
lation and policy have been modified to allow for new conservation
needs outside of historical range, both for control of introduced species
(e.g., European Parliament Regulation No 1143/2014) and conservation
translocations (e.g., U.S. Title 50 Code of Federal Regulations Part 17).

Similarly, ecosystems are being modified in the name of ‘rewilding’
(Perino et al., 2019). Species are being reintroduced to regions from
which they have long been extirpated, for example, European lynx (Lynx
lynx) are proposed for reintroduction to Scotland despite having been
locally extinct for 5000 years (Jorgensen, 2013). More radically, scien-
tists are developing technologies with the aim of reversing extinctions,
for example, by attempting to recreate dire wolves (Aenocyon dirus),
thylacines (Thylacinus cynocephalus), passenger pigeons (Ectopistes
migratorius), and woolly mammoths (Mammuthus primigenius) that have
been extinct for decades or even millennia (Sherkow and Greely, 2013).
Again, managers have yet to determine how such species belong within
social and governance frameworks.
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4. How conservation integrates diverse values

Here we consider how the native-introduced dichotomy manifests in
practice, and how conservation approaches may integrate changing
social and ecological dimensions. Conservation cultures and values
shape decision making by conservationists and managers (Clifford et al.,
2021; Luque-Lora et al., 2022) and may be reflected in the tools and
techniques used to implement management of nature. We consider how
such tools are underpinned by conservation norms and how managers
can integrate and adapt to the presence of diverse worldviews and
values. Applying a cultural evolutionary lens can in turn reveal oppor-
tunities for further transformation of governance.

4.1. Institutional context

Governing agencies and organizations decide which species belong
using spatial zoning that is informed by culturally constructed imagined
animal geographies (Philo and Wilbert, 2000). Spatial prioritization
tools have been used for decades to decide which areas should be zoned
for conservation and which should be production landscapes (Margules
et al., 1988). Such land use zoning might require native species to be
conserved and non-native species to be managed in protected areas, but
if a native species crosses a fence line or invisible boundary, it becomes
‘out of place’ (Jerolmack, 2008). For example, gray wolves are protected
under federal jurisdiction inside the boundaries of U.S. National Parks
(e.g., Yellowstone National Park), but may be regarded as either game
(with regulated harvest) or a pest (allowing unregulated lethal control)
depending on which state boundary of the park they cross (Smith et al.,
2016). Spatial zoning can create friction where there is disagreement,
but it can also be a tool to accommodate differences in how communities
value nature. Rather than governments imposing large-scale character-
izations of belonging, finer-scale zoning can allow local communities to
negotiate and decide what areas and species require management and
what methods are acceptable.

Agencies have limited resources to promote conservation objectives.
Beyond prioritization tools for spatial zoning, conservation decision
support tools may be employed to inform management actions aimed at
optimizing desired conservation outcomes. For example, a spatially-
explicit cost-benefit analysis may predict management actions that
will have greatest benefit to threatened species or other conservation
priorities (Carwardine et al., 2012; Thomson et al., 2020). One limita-
tion is that the data informing these tools may be outdated or represent a
snapshot in time if there are limited resources available for ongoing
monitoring, thus hindering opportunities for informed adaptive man-
agement. Further, they may be underpinned by a particular set of
institutional norms and may make little to no attempt to incorporate
diverse social values (Robinson et al., 2019). The legislation and policy
governing environmental management moves slowly and can be diffi-
cult to change.

4.2. Social feasibility

Conservation decisions often entail intractable conflicts over values
(Gavin et al., 2015). Decision-making tools make predictions about the
impact of management actions on ecology, yet there may be limited
evidence available to support predictions associated with human values
and behavior (Robinson et al., 2019). Tools like Social Values Mapping
(Alessa et al., 2008) have been developed for integrating social values
into decision making, which can help identify locations of social or
cultural value. However, a cultural evolutionary perspective tells us that
social and ecological conditions are not static, meaning that these tools
may face friction if they do not continuously monitor and update the
data being used to allow for change over time.

There are other examples of tools employed to identify diverse public
values that may not align with the native-introduced dichotomy. In
some U.S. states, conservation management decisions may be informed
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by public ballot initiatives (e.g., Hoag et al., 2023). Community repre-
sentatives may engage in decision making as members of wildlife or pest
management boards or other community conservation groups. If diverse
social values are incompatible, it may be impossible to achieve social
license to undertake management (Clifford et al., 2021). Practitioners
might therefore prioritize processes that allow for public discourse with
the goal of legitimacy rather than consensus. Given that cultures are
diverse and dynamic, this discourse will naturally change over time and
vary across space to adapt to differing socio-ecological conditions
(Gavin et al., 2015).

5. Looking forward

By recognizing that conservation governance comprises diverse
cultures, and that cultures are dynamic, we encourage conservationists
to recognize that conservation paradigms will continue to evolve and to
understand the mechanisms by which they may do so. Here, we consider
factors that may shape conservation governance futures and potentially
influence evolving interpretations of species belonging.

Climate change is a leading contributor to contemporary systems
change, changing how ecosystems function and how humans and other
species interact with them. A changing climate provides further imper-
ative to recognize that conservation cannot return modified ecosystems
to some past baseline condition (Hobbs et al., 2013). Instead, restoration
ecologists are encouraged to develop alternatives that support dynamic,
productive, and resilient ecosystems, which may integrate diverse social
values and potentially include species perceived as ‘introduced’ if they
align best with the desired objectives. We may also expect increasing
human-wildlife conflict under projected climate change scenarios, with
species increasingly competing for scarce resources, adapting their
behavior to suit changing systems, and moving into areas where they
have not previously ‘belonged’ (Abrahms, 2021).

New technology may change how we interact with species and
ecosystems. Technological changes are rapid and difficult to predict, but
we need only to look to the past to see the rapid pace at which emerging
technology has shaped conservation practices (e.g., remote introduced
species control tools, including gene drive technology, remote sensing
and artificial intelligence, participatory mapping). Current investment
in de-extinction and bio-engineering technologies may change how we
think about nativeness, raise ethical questions about conservation de-
cisions, and present friction with existing policy and established tools.

Cultural values will also change in these evolving socio-ecological
systems. For example, some studies have found that more mutualistic
values arise as a result of increasing urbanization (Manfredo et al.,
2021), which may influence policy by weakening social license for lethal
control of charismatic species (Martinez-Jauregui et al., 2020).
Increasing urbanization may also diminish people’s overall connection
with and ecological knowledge of less-modified natural systems,
engendering fear of more ‘wild’ species (including native ones), while at
the same time strengthening relational values towards others (including
introduced ones; Jaric et al., 2022, Soga and Evans, 2024). For species
they care about, the public may become increasingly engaged in guiding
conservation decision-making through social media and increased in-
formation sharing, which may challenge traditional agency cultures,
practices, and perceptions about species belonging. Humans now regard
some formerly introduced species as native (e.g., dingoes in Australia) or
fundamentally belonging (e.g., Hawaiian canoe plants), so we can
expect to see perceptions about species belonging continue to change
into the future.

Alongside changing social values, we may also see changing social
power dynamics. Many government agencies in countries that were
European colonies are increasingly recognizing the value of Indigenous
knowledge system in achieving conservation goals, and many Indige-
nous peoples are actively exerting their rights to shape land governance
(e.g., Reed et al., 2021). Centering Indigenous knowledge systems can
also promote Indigenous self-determination through restoring power in
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land management decision making and practice (Reed et al., 2021).
Given differences in social values and priorities for human-nature in-
teractions, this shift could result in friction with dominant cultures and
perceptions of species. For example, Indigenous-led management may
de-prioritize removal of introduced species and include control of spe-
cies protected under current policies. Improving Indigenous represen-
tation within management agencies and consultation with Indigenous
communities could reveal the value differences driving these frictions
and identify paths towards productive co-management.

Conservation agencies in many countries are dominated by staff from
a limited number of cultural backgrounds and most often trained in
natural sciences with limited expertise in social science, hindering their
ability to address the friction introduced by diverse cultural perspectives
regarding management. Initial steps for transforming organizational
culture to be more open to different perspectives could involve hiring
staff from a range of backgrounds and training them to better under-
stand and accommodate diverse views and perspectives, including
relevant expertise from the humanities and social sciences (Luque-Lora
etal., 2022; Berl et al., 2022). In our own experiences (including authors
in government roles), increasing the integration of social scientists into
conservation governance organizations has resulted in more effective
use of social science in conservation planning and decision making
throughout a project’s lifecycle, and improved outcomes for people and
ecosystems (Niemiec et al., 2021). Thus, organizations that embrace
more diverse disciplinary expertise and methods have the capacity to
facilitate more equitable, inclusive, and effective conservation practice
(van Riper et al., 2017).

6. Conclusion

This paper focuses on conceptualizations of species belonging and
the native-introduced dichotomy, which have been central to the
dominant conservation framework for species management and priori-
tization. A cultural evolutionary perspective highlights the roots of
friction among diverse social values and conceptualizations of
belonging, and shows this dichotomy to be inherently political and
contested (Robbins and Moore, 2013). Species nativeness is, on the
surface, an easy way to draw political boundaries and write legislation,
whereas pluralism in conservation objectives can be far more complex to
operationalize. Recognition of the evolutionary nature of not just the
cultures of constituents but also of the cultures of conservation itself
encourages a shift towards diversification, flexibility, and innovation in
seeking to manage nature adaptively and build resilient conservation
institutions (Armitage et al., 2009; Fisk et al., 2024). We propose that
conservation objectives can be made more generative, prioritizing value
creation and outcomes, rather than seeking to adhere to particular pre-
existing frameworks.

What exactly this looks like will depend on local socio-ecological
contexts. It does not necessarily mean halting non-native species man-
agement, nor de-prioritizing extinction prevention. Rather, we
encourage consideration of more diverse concepts of species belonging
in situ, which could help to address conflict and achieve ecological and
social objectives. Adaptive management frameworks and guidelines
have been developed to inform decision making that accounts for
changing ecological context (e.g., Hobbs et al., 2013; Schuurman et al.,
2021). These approaches could additionally incorporate social di-
mensions, including diverse and dynamic sets of cultural values, to guide
approaches to managing evolving socio-ecological systems. Success
could also be aided by embracing adaptive forms of governance that
change the power dynamics within decision making processes (Gavin
et al.,, 2015). Governance changes needed to foster more pluralistic
approaches may include major policy changes, restructuring, and
transformative shifts in thinking and practices across geographic and
temporal scales. This would likely entail moving away from single-
solution approaches or ‘policy panacea’ to a suite of approaches
adapted to particular socio-ecological contexts (Ostrom et al., 2007).

Biological Conservation 311 (2025) 111415

To make meaningful progress in responding to the biodiversity crisis,
conservationists must be able to practice the dialogue- and partnership-
based approaches that have been promoted in recent decades (Gavin
et al., 2018, 2015). To embrace biocultural conservation, we need to
first recognize conservation agencies and practices as cultural in-
stitutions (Fisk et al., 2025; 2024). By examining conservation’s
normative frameworks (such as the native-introduced dichotomy), their
dynamic histories, and their potential shortfalls in adapting to systems
change, we hope to encourage reflexivity among conservationists and
highlight that there is no single appropriate approach. Reflexivity and
willingness to understand cultural relationships, rather than diminish-
ing differing priorities as inferior to or less scientific than dominant
conservation objectives and approaches, has the capacity to improve
managers’ ability to sustainably co-manage places and species.

6.1. Addendum

Below we provide a statement of our own positionality relevant to
conservation and the native-introduced dichotomy. Our author team
comprises academics, government practitioners, and those with expe-
rience in both realms who are based in and largely educated in European
or European-colonized geographies. Our education and professional
experience mean we work in or with institutions that largely adhere to
an orthodox model of conservation objectives, i.e., informed by but
grappling with the challenges of the native-introduced dichotomy, along
with other dominant cultural views. Our disciplinary expertise spans
political ecology, environmental history, invasion biology, biological
and cultural anthropology, and Indigenous scholarship and some degree
of natural science training meaning we were predominantly schooled in
Western conservation paradigms and bring those norms to our practice.
Given this positionality and cultural foundation, several of us find that,
throughout our careers, we increasingly call into question our own
normative bias when we automatically adopt a heuristic of species
belonging aligning with the native-introduced dichotomy. In doing so,
we consider both whether this heuristic is helpful or harmful in
achieving environmental objectives and how decisions informed by it
might marginalize other cultural values.
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