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Abstract

Evidence suggests that a decline in people’s exposure to nature corresponds to decreasing support for nature—a phenomenon
we call extinction of nature experience. Here, we evaluate three current trends in conservation research and consider if they
contribute to a decrease in exposure to nature. We suggest that while using sensors, algorithms, technocentric thinking,
conducting meta-analyses, and taking more lab-based approaches all have significant potential to advance conservation goals,
they lead to researchers spending less time in the field and an extinction of nature experience. A reduction of researcher field
time will mean fewer local field assistants are hired and trained; lower engagement of researchers with ground realities; and a rift
in conservation research, planning, and implementation. We suggest that the field of conservation science should balance how it
allocates time and rewards to field versus non-field components. If we are not careful, we will select researchers that are distant
from the biodiversity itself and the communities that are affecting it locally. Since the pandemic began many researchers were
unable to go to their field sites and if care is not taken, the pressures that promote the extinction of nature experience may be
promoted by institutions in a post-COVID-19 world.
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biological diversity hotspots; integrated conservation and de-
velopment projects; ecotourism; ecocertification; community-
based conservation; payment for ecosystem services; reduced
emissions from deforestation and degradation; conservation
concessions; and landscape approaches that integrate agri-
culture, sustainable uses, and conservation. Such change
could represent healthy experimentation and adaptation of a

Introduction

Conservation biology is a relatively young and highly dy-
namic field; in fact, it was only recognized as a field in the
mid-1980s (Inouye & Ehrlich, 2020). Yet, since the field’s
inception, its scope, journals, and publication numbers have
grown exponentially (Chapman & Peres, 2021; Evans, 2021).
This growth has been fueled by the need to respond to the
magnitude of biodiversity loss produced by anthropogenic
change. Globally, ~60 million hectares of tropical primary
forest were lost between 2002 and 2019 (Weisse & Gladman,
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2020). To put this in perspective, an area of old-growth
tropical forest larger than Madagascar was lost in 18 years.
Furthermore, humans have caused the earth’s climate to warm
by 1.2°C since industrialization, and by the end of the 21st
century, the earth’s mean surface temperature is projected to
increase by at least 1.5°C (IPCC, 2021).

The dynamic nature of the field is illustrated by Redford
et al.’s (2013) estimation that since the 1970s, there have been
at least 10 approaches or fads related to conducting conserva-
tion. They include marketing of natural products; demarcating
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young and dynamic field or unhealthy floundering from one
fad to the next. Distinguishing between these two alternatives
requires careful evaluation of advances toward stated goals.
This evaluation is needed to ensure that the conservation field
remains on track to meet its goal of guiding the maintenance
of biodiversity.

Here, we evaluate the direction conservation research is
heading toward by considering if current approaches/fads are
contributing to what we call the extinction of nature experience
(following Pyle’s (1993) term extinction of experience). In the
early 2000s, evidence suggested that conservation lacked
public support (Kareiva, 2008; Zaradic et al., 2009) and re-
searchers suggested that this was due a decline in people’s
exposure to nature (Soga & Gaston, 2016). This is expected to
exacerbate as the number of people living in cities rises. Al-
ready, more than half of the world’s population lives in cities
(Jacob et al., 2008), and it is estimated that 90% of the world’s
population growth between 2000 and 2030 will occur in the
cities of the developing world (United Nations Population
Division, 2008). In Africa, the urban population is projected to
triple between 2011 and 2050, with 1.34 billion people living
in cities in 2050 (Cartwright, 2015). We consider three current
trends in conservation that promote an extinction of nature
experience in its practitioners: smart forests, meta-analyses,
and lab-based approaches.

Academic fields are shaped by the systems they are em-
bedded in, particularly their reward systems. Rewards act like
the selective pressures on organisms. From one generation to
the next, the system rewards individuals with some traits and
they increase in frequency through the success of their stu-
dents and peers, while other individuals with different traits
do not continue or do so at a lower level. However, unlike the
selective pressures on organisms, academic systems can
change the nature of the reward system and thus influence the
direction the field takes. However, making such decisions
requires careful reflection (Chapman et al., 2019).

Smart Forests

The tools available to conservation biologists have changed
dramatically in the last 30 years and there has been a recent
proliferation of sensors, algorithms, and technocentric thinking in
conservation. For example, it has become possible to estimate
habitat productivity in near-real time using satellite images
(Pettorelli et al., 2005); to attach sensors to animals to determine
location, direction of travel, body temperature, and much more
(Hebblewhite & Haydon, 2010); and to use Artificial Intelligence
(AI) approach to identify species or individuals from camera traps
(Guo et al., 2020; Wearn et al., 2019). Extensive habitat loss and
climate change have provided the perfect justification for tech
companies to present their tools for conservation and develop
marketing campaigns that call for the optimization of biodiversity
conservation by using smart sensors to collect data and automate
processes (Sarkar & Chapman, 2021). Governments and con-
servation agencies followed the lead of tech companies as the use
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of sensors was seen as a means to overcome budgetary austerity.
This decision was further justified by the wide-spread perception
of technology as a panacea with incredible agency to solve social
and environmental problems (Huesemann & Huesemann, 2011).

Some sensors can collect data that are difficult or im-
possible for human observers to collect, such as monitoring
animal calls that people cannot hear (Garstang, 2004; Wrege
et al.,, 2017), determining feeding visitation of nocturnal
frugivores (Rivas-Romero & Soto-Shoender, 2015), or de-
termining home range use of cryptic or wide-ranging species
(Begg et al., 2005). Similarly, satellite technology can assess
forest dynamics on large spatial scales and at speeds that are
well beyond what is possible using traditional methods
(Goetz et al., 2009; Hansen et al., 2013). These tools have
allowed conservation to make significant advances. However,
other sensors are used because they are considered cost-
effective, they can easily assess large areas, they follow
popular trends, or are used prior to appropriate verification of
their accuracy. Examples may include using drones to
monitor tree phenology or detect the night nests of chim-
panzee and orangutans (Marshall & Wich, 2013; Wich, 2015;
Wich & Koh, 2018), using camera traps rather than tracking
stations (Sarkar & Chapman, 2021), assessing local habitat
productivity or species richness using generalized satellite
indices (e.g., NDVI) rather than checking on the status of
trees and understory or careful calibration of indices (Gautam
et al., 2019; Phillips et al., 2008).

Using sensors in such an array of situations will mean that
researchers and local field assistants spend less time in the field
leading to a greater extinction of nature experience. We cannot
anticipate what technological innovations will be developed but
it seems inevitable that technology will increasingly offer the
opportunity for less field work. For example, researchers have
recently extracted DNA from air samples and identified nearby
species (Lynggaard et al., 2021; Stokstad, 2021). It is important
for the field to consider if and when such techniques should
replace traditional methods that require in situ time and what are
the consequences of abandoning field-based experience and
approaches. One consequence is that the use of sensors means
that fewer local field assistants are hired and trained to collect
data, which will remove employment benefits associated with
conservation efforts (Sarkar et al., 2019). Furthermore, the
securitization of resources is a central concept purported by the
surveillance capabilities of the smart sensors. This further
promotes the extinction of nature narrative and exacerbates the
burden of conservation on local communities. Thus, the quick
pivot to smart forests is risking undoing the accrued benefits of
the previous conservation trends that preceded it which called
for greater engagement of local communities in conservation
activities and promoting their well-being.

Meta-Analyses

Scholars have convincingly argued that incentives for aca-
demics have become increasingly perverse as a result of
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universities adopting business models (Alberts et al., 2014;
Edwards & Roy, 2017). One such decision that is affecting
conservation is the need to chase high h-indices and to
publish in high impact factor journals. In this endeavor, re-
searchers are increasingly drawn to write meta-analyses as
they are more frequently cited than data papers and editors
favor their publications as a means to increase their journal’s
impact factors (Carpenter et al., 2014). While meta-analysis
has been conducted since at least 1904, the term meta-analysis
was only coined in 1976. Since that time, the frequency with
which meta-analyses have been published has increased ex-
ponentially. In fact, an analysis of over 7 million publications
between 2004 and 2013 revealed that the relative increase in
publications involving meta-analyses was a staggering 285%.
While some of the increase can be attributed to open data
repositories, the rest can be attributed to the reward models
operationalized by institutions. As obtaining academic po-
sitions and grant funding are increasingly dependent on
metrics, there is strong selective pressure to write papers
involving meta-analysis as they often have higher citation
rates (Chapman et al., 2019; Dinsmore et al., 2014). Meta-
analyses and the chase for high h-index scores will draw
researchers out of the field, which consequently will lead to a
greater extinction of nature experience among conservation
scientists. Of course, there is the need for the synthesis that
meta-analyses bring and we are encouraged to see the push
toward open access, making data available online, and novel
ways of building data stores (e.g., movebank); however,
people who have on-the-ground conservation experience
might be able to provide context which further enriches such
efforts  (https://www.conservationevidence.com/,  https://
environmentalevidence.org/). But what this calls for is a
balance of approaches and a reassessment of how academic
merit is assigned (Buxton et al., 2020; Reed et al., 2021).

Lab-Based Approaches

The last example we present deals with the trend to merge
field and lab efforts. This topic is likely the least controversial
but provides a segue to our conclusion. There is little doubt
that endocrinological research has made significant contri-
butions to conservation by providing a better understanding
of how endangered species cope with changing environments
(McCormick & Romero, 2017). Non-invasive techniques
have been used to determine environmental stressors and
reproductive status, which has been used to predict pop-
ulation responses to environmental change (Chapman et al.,
2015; Creel et al., 2002). It is also very clear that by com-
bining traditional field endocrine and physiological approaches
with new approaches in genomics and transcriptomics, new
conservation advances will be made.

However, being a researcher is a highly competitive
profession (Alberts et al., 2014; Edwards & Roy, 2017). This
is illustrated by the fact that only 43.2% of all PhD scien-
tists and engineers in the United States are employed in
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institutions of higher education, and full-time faculty posi-
tions have declined steadily for four decades (National
Science Board, 2018). Thus, time is a limited and valuable
commodity and time invested into advancing a career can
compromise personal lives (Alves et al., 2019). As a result,
for the individual researcher, time spent learning lab tech-
niques and conducting the lab work will mean there is less
time available to be in the field. This is particularly the case
for PhD students, who have traditionally conducted field
research of a year’s duration, although this appears to be
decreasing (data available from C. Chapman). As a result,
while lab-based research can make significant contributions
to conservation biology and will likely aid researchers
publishing in high impact journals, it will likely reduce the
time in the field. This can be partially offset by effective
collaboration, but not totally as field researchers must un-
derstand the lab techniques to effectively collect samples.
Furthermore, students are typically not only required to
understand the techniques but must spend significant time at
the lab bench. As more time is spent in the lab, less time will
be spent in the field, which will lead to a greater extinction of
nature experience.

Implications for Conservation

These three examples illustrate that new technologies, ana-
lyses, and approaches will allow conservation scientists to
make swift and significant advances in our understanding of
how to protect the earth’s biodiversity and the processes that
maintain it. However, we believe that the field of conservation
biology must balance how it allocates time and rewards to
field versus non-field components. If we are not careful, we
will select researchers that are distant from the biodiversity
itself and unaware of the ground realities of the communities
their action directly or indirectly impact. This will contribute
to an extinction of nature experience in the next generation of
conservation scientists. It is all about obtaining the right
balance. However, on a positive note, many of the forces that
influence this balance are under the control of academics, and
we can take many positive actions. For example, we can
expose our students to the wonders of nature through field
courses, we can easily justify the need for field time to
granting agencies, we can positively support robust field
studies when reviewing grants and journal articles, and we
can make it clear that spending sufficient time with local
communities and working with field assistants is a require-
ment for many conservation programs. Additionally, lack of
field time hampers the progress of insights engendered
through collaborations made through field work (Sarkar et al.,
2021). Since COVID-19 began, researchers who usually
spend time in the field have spent significant efforts in al-
ternative endeavors due to the inability to travel to their
respective field sites. For the last 2 years, students who would
have gone to the field have had to come up with alternatives.
Unless care is taken, these trends can be further promoted by
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institutions in a postCOVID-19 world. An issue that needs
emphasizing is that conservation requires people to invest a
great deal of time in the field to build community trust. Thus,
if employing sensors, doing meta-analyses, or being more
engaged in lab work means that the scientist spends less time
in the field, it will not only hinder conservation efforts re-
quiring community support, but reverse decades of progress
in developing equitable conservation efforts.
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