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Summary

Interventions in environmental conservation are intended to make things better, not worse.
Yet unintended and unanticipated consequences plague environmental conservation; key is
how uncertainty plays out. Insights from the intellectual humility literature offer constructive
strategies for coming to terms with uncertainty. Strategies such as self-distancing and self-
assessment of causal complexity can be incorporated into conservation decision-making
processes. Including reflection on what we know and do not know in the decision-making
process potentially reduces unintended and unanticipated consequences of environmental
conservation and management decisions. An important caution is not to have intellectual
humility legitimate failing to act in the face of uncertainty.

Introduction

A key challenge in environmental conservation is devising interventions thatmake things better,
not worse, yet unintended consequences are pervasive in conservation decision-making
(Pearson et al. 2022). One source of unintended consequences is the treatment of uncertainty,
which can be broadly defined as ‘any departure from the unachievable ideal of complete
determinism’ (Walker et al. 2003, p. 8). Conservation decisions involve finding ways to resolve
the tensions between wide-ranging and tightly intertwined uncertainties in social, economic and
ecological systems (Campbell et al. 2010, Hirsch et al. 2011, Schultz 2011). Human–ecosystem
interactions can be unpredictable given the potential for complex feedbacks (Low et al. 1999).
Uncertainty is further elevated by emerging threats and stressors with unknown or interacting
effects (Folt et al. 1999). Conservation science and practice have thus rightly placed considerable
attention on uncertainty in efforts to improve the ability to guide policy decisions and
management practices in order to achieve positive conservation outcomes.

Given that conservation uncertainties are diverse and multi-levelled, efforts to seek out
new knowledge and question existing knowledge are useful for mitigating against unanticipated
and unintended consequences in conservation interventions. While studies of intellectual
humility continue to develop, existing evidence suggests that intellectual humility is correlated
with capacities to acquire new knowledge and assess the strength of evidence for arguments,
even when these arguments contradict one’s own prior positions (Porter et al. 2022b, Leman
et al. 2023). Porter et al. (2022a, p. 573) describe intellectual (or epistemic) humility as ‘a
constellation of thoughts and behaviors related to productively handling one’s intellectual
fallibility and ignorance’. Thinking about intellectual humility as a state of mind in a specific
situation rather than an inherent personality trait (Porter et al. 2022a) means that it can possibly
be fostered in specific decision-making processes.

While strategies to incorporate uncertainty in conservation are well developed and continue
to evolve (Walker et al. 2003, Milner-Gulland & Shea 2017, Henderson 2018) and the need for
humility in conservation has been acknowledged (Knight et al. 2019, Rice 2022), scant attention
has been paid to bundling conservation, uncertainty and intellectual humility. A search in early
2023 for peer-reviewed papers combining all three of the terms ‘conservation’, ‘uncertainty’ and
‘humility’ on the Web of Science, which provides access to multiple databases of academic
references, yielded no results. It is in this context that we make a modest, timely proposal: to
approach uncertainties in conservation decision-making through the lens of intellectual
humility. We propose that burgeoning research and thinking on intellectual humility can offer
conservation science a means by which to underpin fruitful decision-making strategies for
recognizing uncertainty and acting in the face of it.
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A focus on intellectual humility, we suggest, can highlight the
importance of recognizing the uncertainty of one’s understanding
and emphasize the act of searching for and appreciating alternative
views that may recalibrate societal understanding of a given
subject, issue or conservation problem andmanagement approach.
A focus on intellectual humility – and behaviours by conservation
professionals (including researchers and practitioners) that are
consistent with this form of humility – can offer a way to approach
uncertainty that is aligned with conservation goals.

Intellectual humility enables coming to terms with the inherent
uncertainty of living systems and the inability to fully comprehend
and investigate all aspects of constantly evolving systems (Knight
et al. 2019). Being humble involves: astutely assessing what one can
do and has done; one’s errors, shortfalls, limitations and what one
does not know; being amenable to considering novel conceptu-
alizations and content that conflict with one’s own position;
appreciating one’s place in wider systems; limiting tendencies to
self-focus; and a respect for the value of all that makes up the
biosphere and the different ways in which value is added to the
world by others, humans and non-humans alike (Tangney 2000,
2009). Knight et al. (2019) see humility as a tenet in purposively
achieving holistic conservation, attending to the interconnected-
ness between people and the world in which they live. It can
be the basis of trust and foundational in collaborating with others
(Knight et al. 2019). Consequently, Rice (2022) views humility as
an important leadership characteristic in collaborative, commu-
nity-based conservation, and the concept of humility was identified
by early-career trainees as an essential aspect of becoming an
effective environmental problem-solver (Gale et al. 2022). Integral
to intellectual humility is owning human limitations by examining
them thoughtfully and confronting their implications (Whitcomb
et al. 2017, Hoekstra & Vazire 2021).

We propose that viewing uncertainty in environmental
conservation decision-making through a lens of intellectual
humility may offer a form of conceptual anchoring for a range of
emerging and productive approaches in conservation science
and practice. Calls for intellectual humility should not be seen as
inevitably beneficial, particularly when they are strategically
deployed to bolster cases for delay and inaction on pressing
conservation issues (see Ballantyne 2023). But there appear to be
fruitful opportunities to use the growing work on intellectual
humility (for recent reviews, see Light & Fernbach 2020, Porter
et al. 2022b) to inform efforts to increase the effectiveness and
avoid at least some of the unintended and unanticipated harms
of conservation interventions.

The format of this paper is as follows. We first highlight two
well-accepted features of uncertainty in environmental conserva-
tion decision-making that are ripe for constructive reconsideration
though the lens of intellectual humility. Two specific strategies for
fostering intellectual humility are then discussed. The application
of intellectual humility to environmental conservation decision-
making is then considered by building on emerging best practices
in environmental conservation decision-making. We conclude by
providing an invitation to researchers and practitioners to consider
employing intellectual humility in a non-naïve manner.

Features of uncertainty in environmental conservation
decision-making

Two features of uncertainty stand out as potentially con-
sequential in contributing to unintended and unanticipated
conservation decision-making outcomes. They are the lack of a

common understanding of what uncertainties exist and that
research does not always resolve uncertainties.

First, conservation decision-making rarely involves settings
where a common understanding of what uncertainties exist can be
assumed. It is not surprising, given the myriad ways uncertainty
can be understood, that uncertainty lacks a universally accepted,
exact definition and a precise solution (Regan et al. 2002, Syrett &
Devine 2012, Milner-Gulland & Shea 2017). Linguistic uncertainty
refers to the absence of consensus about how uncertainty is
conceptualized and expressed (Milner-Gulland & Shea 2017).
Regan et al. (2002) distinguish between uncertainty in language and in
facts, and Milner-Gulland and Shea (2017) differentiate between
sources of uncertainty depending on their importance tomanagement
outcomes and controllability. The roles that individuals play in
policymaking can also affect what uncertainty they focus on. For
example, policymakers and stakeholders are often more preoccupied
with political or policy uncertainty than scientific uncertainty (Young
et al. 2016). At the broadest level, perceptions of uncertainty may
reflect cultural norms that vary both through time and among
different communities of people (Scoones 2019). How uncertainty is
considered is a function of how people view the world (Douglas &
Wildavsky 1982). Intrinsic and external factors can shape individuals’
tolerance for uncertainty (Slovic 1987).

Second, as much as researchers might wish that they could help
resolve uncertainties, this often is not the case. Not all types of
uncertainty, including those related to stochastic events and
environmental and climate variability (Kremer 1983, Fatichi
et al. 2009), can be ‘overcome’ by research. Those working
within the framework of adaptive management have demon-
strated that there are many types of uncertainty, and they
distinguish between epistemological uncertainty, which can be
reduced through studying the phenomenon of interest, and
aleatory uncertainty, which cannot (Regan et al. 2002, Keith
et al. 2011, Runge et al. 2011).

Conservation decisions are rarely made exclusively based on
conservation science. In such settings, generating more conserva-
tion science will often not address what is most impeding achieving
desirable conservation outcomes. Problems that are not specific to
ecology, such as economic conditions, and associated priorities,
such as reducing government expenditures, feature significantly in
conservation decision-making. For example, the Canadian Species
at Risk Act gives the responsible minister discretion in accepting
scientific advice on species listings. Recovery implementation
plans and timelines are often delayed and ineffective (Bird &
Hodges 2017). Implementation of the European Union’s Birds and
Habitats Directives through Member States introduces uncertain-
ties in how policy design is translated into action on the ground for
species and habitat protection (Alblas & van Zeben 2023). In these
cases, the political and policy processes represent the locus of
uncertainty, more so than the ecological system under threat.

Intellectual humility, as we discuss in the next section, may help
us to navigate these features of uncertainty. It may be valuable in
helping researchers and decision-makers to be self-aware of their
intellectual limits and to seek out enriching their understanding of
a situation. Doing so may lessen the possibility of bringing about
unintended and unanticipated effects of conservation decision-
making.

Fostering intellectual humility in decision-making processes

A growing body of work in philosophy and psychology offers
promising insights into the ways in which individuals are and
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can become more intellectually humble (Light & Fernbach
2020, Porter et al. 2022b). The value of these insights, we
suggest, is specific to how they may inform conservation
decision-making to better navigate uncertainties. This can be
accomplished by building procedures into evidence-based
decision-making processes that promote recognizing the views
of others, self-awareness of intellectual limitations and assessing
one’s own knowledge. Two specific strategies offer potential in
this regard.

First, what is termed ‘self-distancing’ serves as a means by
which individuals can become more reflective and aware of their
intellectual limits. Self-distancing involves individuals ‘reflect-
ing on experiences by taking a step back and envisioning
themselves from a vantage point of a distant observer’ (Porter
et al. 2022b, pp. 531–532). Distancing can be accomplished by
thinking of a situation from the vantage point of a ‘fly on a wall’
or by asking someone to take the perspective of an exemplar, like
children being asked to think about a decision based on what the
superhero Batman would do (White & Carlson 2016). Studies
document that self-distancing can help individuals overcome
cognitive biases. For instance, Sun et al. (2018) examined the
difference between having research participants think of
lotteries with different probabilities and pay-offs from a self-
immersive and from a self-distant perspective. The researchers
did so to see whether the latter perspective lessened the research
participants’ likelihood of over-weighting high probabilities and
under-weighting low probabilities (i.e., the probability-weight-
ing bias). The expected effect of self-distancing was found:
participants who adopted a self-distancing perspective were less
prone to the probability-weighting bias, meaning that their
judgements of the lotteries were not skewed due to the lower
salience of small probabilities and higher salience of large
probabilities (Sun et al. 2018). A general, exploratory theme in
this research is how to foster objective reasoning, often about
issues, experiences or topics that create emotional or cognitive
challenges for the individual doing the reasoning (e.g., see Kross
& Ayduk 2017).

A second theme identified by work on intellectual humility
concerns humans’ generally poor ability to assess their own
knowledge, even among experts (e.g., Fisher & Keil 2016,
Fonseca et al. 2023). Work in line with this theme has identified
the way in which asking individuals to either write out or
consider a step-by-step causal explanation of how an object or
topic works can help temper their self-reported understanding
of the object or topic (Porter et al. 2022b). This can create several
potential benefits. Fernbach et al. (2013) found that individuals
asked to provide a mechanistic causal explanation for certain
policies (e.g., a cap-and-trade system) generally tempered their
pre-explanation claims of knowledge about the policies.
Requesting a causal explanation, the work suggests, helps
individuals realize they know less than they thought, possibly
changing their mindset away from a biased or sometimes
teleological explanation of the matter in question (Kelemen et al.
2013). This main finding has been replicated by Crawford and
Ruscio (2021). Other studies have shown that requesting a
complete causal account may not even be needed to have
individuals adjust their subjective assessments of their under-
standing. Johnson et al. (2016) showed that asking research
participants to reflect on their ability to generate a step-by-step
explanation of an object had the effect of efficiently (i.e., taking
less time than required for a written explanation) reducing their
overestimation of their subjective understanding.

Towards the application of intellectual humility in
conservation decision-making

Turning to conservation and questions of uncertainty, we can
see benefits of using the ideas of self-distancing and causal
explanation elicitations to inform approaches to fostering
intellectual humility within conservation science and practice.
Intellectual humility could be usefully seen as an aid for
participants in conservation decision-making to recalibrate
their own knowledge of the complex and often uncertain causal
mechanisms that connect science to effective conservation
outcomes. Perhaps more importantly, these ideas for how
intellectual humility is incorporated may deepen existing
understandings of why some forms of conservation decision-
making work and how they may be able to work even more
effectively to prevent unintended and unanticipated conse-
quences. Here we provide examples from emerging approaches
to support our proposal.

Structured decision-support tools and frameworks place
considerable emphasis on the need for causal thinking and
transparency about the way in which conservation interventions
are expected to achieve outcomes and under what conditions, what
their costs and benefits are and how they compare to other
alternatives (Gregory et al. 2012, Bower et al. 2018). Innovative
providers of decision support have also proposed ways of co-
creating these frameworks and evidence-generating processes to
help pluralize the knowledge basis for decisions and the trust and
buy-in for conservation interventions (Christie et al. 2022).
Similarly, promising tools such as value-of-information analysis
and decision-facilitation techniques are being developed to aid in
managing or mitigating uncertainty (Langford et al. 2009). Moore
et al. (2012) use both of these tools in their management case study
in alpine Australia of the grey sallow willow (Salix cinerea), an
invasive, non-native species. Value-of-information analysis has
become an accepted tool in conservation to determine whether
more research will improve policy decisions. Such an analytical
approach is used in considering whether collecting information to
reduce uncertainty about a problem is worth doing (Bennett et al.
2018). Bennett et al. (2018) demonstrated the utility of this
approach using case-simulated studies to choose among prospec-
tive habitat areas for single-species protection and to classify and
manage multiple species under threat of becoming extinct.

The strategies of self-distancing and causal explanation
elicitation have the potential to be grounded in a specific
understanding of the limits to human knowledge. These
strategies can help individuals be more reflective, self-aware
of their limits and biases and open to other views when they
engage in decision-making.

Miscalibration of knowledge can take various forms. Experts
with high levels of knowledge may err by neglecting to consider
new or external information; novices may underappreciate the
complexity of a situation, sometimes because they perceive that
others in their community hold an understanding on their behalf
(Light & Fernbach 2020). Tackling these cognitive shortcomings
directly seems imperative if decision-making is to avoid
unanticipated and unintended consequences flowing from knowl-
edge miscalibrations. Intellectual humility provides an under-
pinning for considering the failings of human cognition and how
these can be managed in decision-making processes.

Indeed, researchers, managers and other actors in decision-
making ought to be encouraged to consider questions of uncertainty
from a self-distancing perspective so as to avoid self-focus, which
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might ossify prior expectations or lead to us falling prey to probability
biases. This appears consistent with findings in conservation that
suggest that bringing in a wider range of perspectives and concerns
makes a difference (Failing et al. 2013). At the same time, it gives
further conceptual and theoretical grounding as to what makes these
processes effective in navigating conservation uncertainties. Drawing
in people with dissimilar backgrounds necessitates taking a step back
to articulate what might otherwise be assumed, such as what is
uncertain, what the components of uncertainty being confronted are,
which of these are not reducible through further research, the criteria
for evaluating decision processes and outcomes and what outcomes
from intervention are desirable. The adoption of self-distancing
practices may, in this way, lessen the potential for unanticipated and
unintended consequences.

Seeking the articulation of causal explanations has been
demonstrated to help identify knowledge overestimation
(Johnson et al. 2016, Light & Fernbach 2020). It also seems
plausible that this strategy could be incorporated into structured
processes that consider uncertainties across complex causal
chains. This would help us to avoid possible unintended
consequences stemming from an overestimation of knowledge
and thus would be highly complementary to the proposed
structured decision-making processes discussed above. Making
causal complexity visible is consistent with calls for extensive
transparency in decision-making processes regarding the uncer-
tainties involved and how they might influence the outcome of a
decision (McCarthy 2014). Full transparency requires communi-
cating uncertainty and the basis for a chosen decision with relevant
parties, even if the decision will not be embraced by all (Van der
Bles et al. 2019). Transparency can help us to identify uncertainties
outside of our own mental models, creating an enhanced
opportunity for adaptative and iterative learning. Being trans-
parent is to acknowledge the extent of learning still to be
undertaken, a key component of intellectual humility. Providing
transparency, as an intellectually humble approach, could become
best practice in the reporting of science (Hoekstra & Vazire 2021).

An agenda for intellectual humility in environmental
conservation

Emerging insights on the nature, sources and consequences of
intellectual humility offer an opportunity for conservation science
to guide approaches to dealing with pervasive uncertainties in
research and practice. Intellectual humility, we suggest, is salient to
important aspects of uncertainty in conservation decisions. Most
promisingly, constructive approaches to addressing uncertainty
through intellectual humility are in accord with best practices for
considering uncertainty in environmental conservation science
and management. This includes the willingness to consider novel
thinking and the perspectives of others and reflecting on
conflicting information and perspectives.

To realize the potential of intellectual humility as an anchor
for conservation decision-making, we call for greater attention
to be given to how humility in practice may be identified and
fostered (e.g., see Porter et al, 2022b). Decision-making
processes need to take direct account of how they handle the
cognitive limitations of the individuals involved. We foresee
promising ideas emerging from practice and research informed
by the body of work on intellectual humility, such as the
strategic games approach proposed by Garcia et al. (2022) that
seeks to better account for human agency and avoid stalling and
unwelcome surprises during policy implementation.

Equally, we must remember that employing intellectual
humility can only do so much and will not always lead to
beneficial outcomes. Calls for additional research on many
important conservation issues may be deliberate delay tactics by
those with vested interests in maintaining the status quo
(Ludwig et al. 1993). Thus, it is important to distinguish between
situations where those who wish to derail conservation efforts
cite the existence of uncertainty as a rationale for taking no
action and situations where people are genuinely working
towards solving a conservation problem of which uncertainty is
a consideration (Ludwig et al. 1993). In the former circum-
stance, uncertainty is amplified to serve particular interests (van
Asselt & Vos 2008), being used as a means to an end, such as
stalling implementation, rather than addressing it conscien-
tiously (Versluis et al. 2019). Consistent with concerns about the
timeliness of action, work on intellectual humility clarifies that
there are cases where humility can have ill effects. As Ballantyne
(2023, p. 215) opines, ‘Being intellectually humble could make
us suckers’, particularly when those making calls for humility
have an incentive to delay action, as in the case of climate
denialism (Oreskes & Conway 2011). Thus, it seems essential to
focus on devising the contexts in which a focus on intellectual
humility can help engender deeper understandings of con-
servation issues rather than buttressing calls for forestalling
action.

It is helpful to remember that decisions, whether good or bad,
are rarely final (Rytwinski et al. 2021). Most decision-making
processes are iterative and, in due course, can be revisited. Thismay
result from a change in government. Conservation problems, as Rittel
and Webber (1973, p. 160) noted about social problems, ‘are never
solved. At best they are only re-solved – over and over again.’ This is
why amindset of intellectual humility is important.When roadblocks
appear in conservation decision-making, the helpful response is to
acknowledge their complexity while maintaining progress, whether it
is to work through or around them.
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