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Abstract
Discussions of how animal culture can aid the conservation crisis are burgeon-
ing. As scientists and conservationists working to protect endangered species, we
call for reflection on how the culture concept may be applied in practice. Here,
we discuss both the potential benefits and potential shortcomings of applying
the animal culture concept, and propose a set of achievable milestones that will
help guide and ensure its effective integration existing conservation frameworks,
such as Adaptive Management cycles or Open Standards.
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1 INTRODUCTION

Culture was long thought to be unique to humans, but has
since been identified in a growing number of taxa (Whiten,
2021). Nonhuman culture continues to stimulate novel
research and extensive debate. The most recent examples
of its relevance and research scope concern the importance
of documenting and preserving nonhuman cultural her-
itage for future generations (Kühl et al., 2019), as well as
the potential role of animal culture in biodiversity conser-
vation such as considering social learning and culture as
conservation units (Brakes et al., 2019, 2021). More specif-
ically, the integration of animal culture into conservation
applications has been proposed as a means to maximize
the survival prospects and reproductive outputs of individ-
uals, social groups, and populations. One example is the
argument that certain individuals within a social group
may require targeted protection as important repositories
of knowledge (e.g., elephantmatriarchs; Brakes et al., 2019,
2021). Moreover, a focus on culture may help attract pub-
lic interest (i.e., culture as a trait that connects humans
to nonhuman species) and may promote funding for and
focus on flagship species. But, the proposed use of non-
human culture as a conservation tool leads to the criti-
cal question of: how can an animal culture approach be
practically applied to enhance species conservation? More
importantly, how can we ensure that empirical data on
behavioral variation are fully integrated into applied, cost-
efficient, and sustainable, conservation practices?
Currently, conservation prioritization practices focus

on the most vulnerable species and populations, and on

areas with high biodiversity. The current wave of “cul-
ture for conservation” arguments call for a more holistic
assessment of individual, population, and species viability,
which goes beyond population statistics to include the spe-
cific behavioral and ecological contexts crucial for popula-
tion maintenance and survival. While “culture for conser-
vation” can aid in bridging this gap, we suggest it should
not be used as a stand-alone conservation tool. Rather,
the culture concept must be integrated within existing
conservation strategies, using an approach that is rigor-
ous and evidence-based while also being attainable and
efficient to implement. The culture for conservation con-
cept should both complement and enhance current con-
servation standards (Junker et al., 2020). Given the urgent
need for actionable and tractable responses to the alarm-
ing biodiversity decline, we call for caution in how the
concept of culture is applied in conservation practice, and
suggest milestones to develop a monitorable and effective
approach to the use of animal culture as a conservation tool
that accounts for (and balances) its risks and benefits.

2 FROM THEORY TO PRACTICE

For many, the notion of using animal culture in conser-
vation still remains abstract and a practical pathway is
needed to ensure the culture concept is effectively applied.
To advance the discussion of how animal culture can
be used in conservation, we propose that specific mile-
stones be met before further action in a particular species
or population is undertaken (Figure 1). Most of these
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F IGURE 1 Milestones for an effective incorporation of nonhuman cultures into conservation planning. Specific actions and outputs for
the different milestones could include stakeholder workshops to generate guidelines on preserving cultural diversity, impact assessments
based on pilot projects and studies, integrating goals into action plans, a priority list of conservation units, and planning research and
conservation projects

milestones mirror common conservation practices such as
the Open Standards approach (CMP, 2020), in that they
aim to establish tangible goals and facilitate comprehen-
sive solutions to a holistic perspective of threats to conser-
vation targets. For an effective process, the definition of
these milestones should be guided by a diverse and rep-
resentative group of stakeholders, for example, experts,
conservationists, governmental officials, local communi-
ties, and NGOs. Due to structural similarities to these
approaches, the proposed process can be incorporated
into existing conservation frameworks, such as Adaptive
Management (McCarthy & Possingham, 2007) or Open
Standards (CMP, 2020).
First, conservationists and scientists would benefit from

reaching an operational consensus on fundamental con-
cepts and criteria forwhat constitutes animal culture in the
wild, what it means to preserve it, and why culture preser-
vation is needed. This exercise (see Point 1, Figure 1) must
be realistic and should not hinder conservation efforts,
but is necessary to determine which conservation units
or practices are best suited to apply this new tool. Oper-
ationalizing the concepts of culture and behavioral diver-
sity will help determine (1) whether all species that exhibit
social learning should be primary “conservation through
culture” targets and/or (2) whether efforts should priori-
tize species with an established cultural repertoire, that is,
a set of group-specific, socially transmitted behaviors (e.g.,
orangutans, Pongo spp.; or killer whales, Orcinus orca).
Second, once we have reached consensus on the need

for invoking the culture concept and an operational def-
inition of culture as it relates to conservation is formal-
ized, assessments based on pilot projects and ongoing field
research can be used to better understand the potential

impacts (positive and negative) of using culture as a tool
for conservation (see Point 2, Figure 1).
Next, we need to identify the goals to be achieved

by using culture in conservation (see Point 3, Figure 1),
develop prioritization of these targets (if multiple), and
agree on actionable processes. Such an approach is sim-
ilar to the definition of goal formation (i.e., conservation
target and vision definition) during processes like Open
Standards (CMP, 2020). After goals are defined, the iden-
tification of requisite information for effective practice
will necessarily follow and become clear. For example,
conservationists may need to adopt strategies to accom-
modate understudied species or populations where knowl-
edge of their behavioral and cultural repertoire is currently
unknown or incomplete, but this can only be achieved
once a shared understanding of what constitutes culture
is established.
As a next milestone, we can proceed to select relevant

conservation units that adhere to the definition of our con-
servation goals and can be prioritized with the highest
probability of success (see Point 4, Figure 1). A practical
example would be the need to decide whether species that
have large-scale, socially learned, migratory routes, such
as right whales (Eubalaena australis) should fall under the
same “culture for conservation” strategy as species that
have limited (albeit trans-national) ranging patterns but
display diverse behavioral and cultural repertoires, such as
chimpanzees (Pan troglodytes), or New Caledonian crows
(Corvus moneduloides).
Finally, it is necessary to draw tailored, context-specific

strategies linked to concrete actions (see Point 5, Figure 1)
in order to fully move from theory to conservation prac-
tice. These actions will involve monitoring of effectiveness
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of proposed action to conserving the selected conservation
units.
While the proposed milestones provide a practical

means to adapt culture theory into conservation practice,
there are some additional concerns that practitioners must
consider. For example, social structure and pathways of
social information transfer are important for assessing cul-
tural attributes, but are also interconnected with well-
established conservation metrics such as population size,
viability, and demography. Given the use of concepts such
as flagship, umbrella, or keystone species when advocating
for conservation of various species, can cultural attributes
of a nonhuman species aid in promoting a species’ status,
or would these be redundant to already existing arguments
for conservation? There is potential value in using nonhu-
man culture to attract public interest and elicit empathy
toward species of concern, but this requires sensitive and
tailored messaging for different audiences and contexts.
Abuse of this approach could lead to allocation of limited
conservation resources based on a unidimensional metric,
for example, culture.

3 FILLING GAPS AND AVOIDING
PITFALLS

To highlight some important gaps in the current discus-
sions of “culture for conservation,” we refer to the well-
studied and often-cited example of nut cracking by wild
chimpanzees (Brakes et al., 2019, 2021). Nut cracking is
proposed as a single behavior of key conservation concern
due to a suggested link to vital rates, such as reproduc-
tion and survival (Brakes et al., 2021). However, it could
be argued that populations with high behavioral diversity
may be more resilient to environmental change (Kalan
et al., 2020; Whitehead & Rendell, 2015). Before applying
the concept of culture to conservation practice, practition-
ers must reach a consensus about the conservation value
of single behaviors (e.g., nut cracking) compared to overall
behavioral diversity in species conservation.
For chimpanzees, how do non-nut cracking, but behav-

iorally diverse populations fit into conservation-through-
culture schemes? The answer depends on how conserva-
tion policy makers prioritize the intrinsic value and cul-
tural indicators of populations, independent of their influ-
ence on vital rates. We argue that cultural behavior need
not necessarily be linked to vital rates, as previously pro-
posed (Brakes et al., 2021) in order to be prioritized. More-
over, it is unclear whether cultural foraging behaviors like
nut cracking are comparatively more important for the
maintenance of vital rates than hygiene, comfort, or self-
medication cultural behaviors. A sole focus on vital rates
raises difficulties for practitioners regarding how to incor-

porate cultural variation in social behaviors or communi-
cation (e.g., the grooming hand-clasp or group dialects in
chimpanzees), into conservation responses. In these cases,
the link from culture to survival and reproductive rates
may be indirect at best, although these behaviors may
play a significant role in social cohesion and grouping pat-
terns. Even for a behavior like nut cracking, which is often
proposed to be a response to food scarcity and thus may
be more intuitively linked to vital rates than nonforaging
behaviors (e.g., Yamakoshi, 1998), the proposed relation-
ship with food scarcity remains empirically inconsistent
(Koops et al., 2014). Despite being one of the most studied
tool-use behaviors of one of the most intensively studied
animals, a clear answer as to the influences of nut crack-
ing on reproduction and survival is still lacking.
Arguments for conservation, therefore, cannot be con-

tingent on meeting (impractically) high empirical stan-
dards, such as a link to vital rates (Brakes et al., 2019,
2021). Specifically, behaviors like nut cracking serve as
a demonstration of why the long-term research needed
to establish these connections is incompatible with the
urgent timeframe for which we must act. Consequently,
adding cultural uniqueness as a criterion for conserva-
tion efforts might lead to delay in taking conservation
action if these links must first be demonstrated. Impor-
tantly, it may be impossible for a nonhuman animal (in
practice) to meet the largely academic cultural bench-
marks set by recent proposals (Brakes et al., 2019, 2021).
Proposed benchmarks such as “understanding linkages
between culture and vital rates, cultural evolution, and
adaption to rapid global change” or “understand[ing] the
circumstances under which social learning and culture are
likely to impact population viability through phenotypic
variation” (Brakes et al., 2021, P. 8) are practically challeng-
ing, and are unlikely to translate into effective conservation
practices in a short time frame. We therefore caution that
advancing weak evidence and proposing unclear bench-
marks has the potential to undermine both the uptake, as
well as the utility, of culture as a criterion for conservation
effort altogether.
It follows that a focus on such benchmarks could reduce

credibility of the culture concept to local stakeholders who
play a critical role in ensuring sustainable conservation
on the ground. For example, a lack of clear definitions
about what constitutes animal culture or sufficient evi-
dence for self-defined necessary benchmarks (e.g., social
transmission; Brakes et al., 2019, 2021) may lead to inef-
fective communication with policy makers, government
officials, and conservationNGOs. To advance conservation
initiatives for endangered species, immediatemessaging of
how such a framework can be applied is needed because
species often listed as key examples of cultural species are
in free-fall. The nut cracking western chimpanzees (P. t.



CARVALHO et al. 5 of 6

verus) are critically endangered and have declined by 80%
over the last two decades (Kühl et al., 2017). Whooping
cranes (Grus americana), which are observed to have social
learning, are down to a relictual population in the wild
(Mueller et al., 2013). Given the severity of losses in the
face of growing anthropogenic threats, scholars and practi-
tioners alike need to be aware of the consequences of pro-
posed but insufficiently defined solutions that risk delay-
ing effective action, and should seek to mitigate those con-
sequences as best as possible.

4 TOWARD CAREFUL AND
CONCERTED ACTION

Scientists and conservationists must be aware of the pitfall
of prioritizing the monitoring of extinction crises rather
than taking steps toward mitigating them (Lindenmayer
et al., 2013; Nichols &Williams, 2006). Whereas data gath-
ering may provide insights into the direct benefits of cul-
tural behaviors to conservation, or help identify new cul-
tural traits across populations, encouraging further efforts
to fill remaining knowledge gaps may be misguided when
conservation needs are immediate and financial support is
limited. Adoption of culture as a conservation tool could
potentially help garner broader support for conservation
efforts, but it could also imply a trade-off, where a finite
amount of effort is distributed among a larger number of
populations. There is a risk that the number of popula-
tions considered conservation priorities increases signifi-
cantly if criteria for prioritization are not clearly defined
and rapidly measurable. Discoveries of new cultural traits
could be boundless and may continuously grow with each
new studied population (Boesch et al., 2020). Large-scale
cultural surveying necessitates immense effort, funding,
and crucially, time, which may detract from direct con-
servation actions. Importantly, the discovery of new cul-
tural traits will not provide further justification for the
argument that cultural heritage of nonhuman speciesmust
be preserved in species where it is already established.
To develop effective conservation strategies, researchers
studying animal cultures and conservation practitioners
need to remain in close communication to ensure efforts
in both disciplines are neither wasted nor duplicated, and
remain focused toward tangible, well-defined goals.
Wemust also consider how the ability for a given species

or population to meet the benchmarks to be classified
as a “cultural species” may impart cascading biases on
how conservation need is identified and how action is
subsequently prioritized. Knowledge of the social-learning
mechanisms of behavioral traits are already biased toward
well-studied populations of well-known species (Besanson

& McNamara, 2019). Such populations are most likely to
be the first groups for which benchmarks, such as culture-
dependent viability, can be reached, while also already
being among the best protected (Besanson & McNamara,
2019). Additionally, this bias extends to how detectable
or identifiable traces of cultural behaviors may be. While
some behaviors, like tool use, are more easily quantifi-
able and can be recorded based on indirect evidence, other
behaviors, like communicative signals, require years of
direct observation to thoroughly understand. In that sense,
the observable behavioral diversity across populations is
functionally biased toward material cultures. Hence, we
need to tailor our approach both to the species/populations
and to the types of cultural behaviors recorded.

5 CONCLUSION

While a goal of conservation action is often to conserve
particular species, it can also be about maintaining, restor-
ing, and enhancing ecosystem function and services, and
protecting biological diversity as a whole—irrespective
of a species’ status as cultural or not. To address this,
connections between animal cultures and habitat protec-
tion need to be clarified. The core aim of future efforts
should be to directly contribute to conservation, which
may involve initiatives like formalized action planning
(IUCN, 2020), awareness raising, community-based con-
servation, and local human development. Moreover, con-
serving nonhuman cultural heritage for future generations
should also include documentation, curation, and preser-
vation of material (and nonmaterial) records. Advocacy
for incorporation of nonhuman culture into conservation
must ultimately complement, and not compete with, exist-
ing activities and tools. Following the proposition of for-
mal, and clearmilestones (Figure 1), we can best contribute
to the shared goals of conservation by developing a multi-
level approach that transcends both scale and actor, and
includes leadership by local communities, connects with
local human development projects, considers a landscape
approach to conservation, and promotes global awareness.
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