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prove to be one of the key environmental concepts of our times. Not only does
this loss reduce the important benefits that people gain from these interactions,
but it may also undermine their support for pro-biodiversity policies and management actions, and thus play an important role in shaping the future of biodiversity.
2. Here, to help improve understanding, encourage a more consistent approach and
highlight research gaps, we consider some of the key features of the concept of
extinction of experience, contentions that these have caused and propose some
solutions.
3. We focus particularly on the importance of (a) the definition of nature employed;
(b) whether direct or other human–nature interactions are considered; (c) the differences between the loss and the extinction of experience; (d) the timing of the
loss of interactions that is considered and (e) the difference between human–
nature interactions and human–nature experiences.
4. Differentiating between narrow and broad senses of nature, between childhood
and lifelong timings, and between interactions and experiences leads to a typology of eight different forms of extinction of experience. Such a classification can
be useful for targeting research, furthering understanding of the processes and
dynamics of the extinction of experience, and developing policies to reduce this
phenomenon and minimize its negative consequences.
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remains relatively poorly empirically documented, in part because
of the challenges of obtaining baseline data on historical levels of

Much scientific and popular concern has been expressed over the

human–nature interactions against which to compare more recent

‘extinction of experience’, whether directly referred to by that

levels (for a review of the evidence see Soga & Gaston, 2016; more

name or otherwise, and its consequences (e.g. Griffiths, 2014;

recent additions include Imai, Nakashizuka, & Kohsaka, 2018;

Louv, 2005; Miller, 2005; Nabhan & St. Antoine, 1993; Pyle, 1992,

Imai, Nakashizuka, & Kohsaka, 2019; Soga, Gaston, & Kubo, 2018).

1993; Soga & Gaston, 2016). Extinction of experience is the pro-

Nonetheless, the loss of interactions is thought to be highly sig-

gressive loss of the interactions that people have with nature. It

nificant because of the substantial evidence for positive human

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,
provided the original work is properly cited.
© 2020 The Authors. People and Nature published by John Wiley & Sons Ltd on behalf of British Ecological Society
People and Nature. 2020;00:1–7.	

wileyonlinelibrary.com/journal/pan3

|

1

2

|

GASTON and SOGA

People and Nature

health and well-being effects of such interactions (Hartig,

It seems unlikely that the different viewpoints on what consti-

Mitchell, De Vries, & Frumkin, 2014; Keniger, Gaston, Irvine, &

tutes nature in the context of extinction of experience can simply be

Fuller, 2013; Russell et al., 2013), and growing evidence of the

reconciled. This may particularly be the case because with a high and

possible effects on people's support for pro-biodiversity policies

increasing proportion of the world's human population living in urban

and management actions (Evans, Otto, & Kaiser, 2018; Mackay

areas it may be difficult for many people, at least on a daily basis, to

& Schmitt, 2019; Prévot, Clayton, & Mathevet, 2018; Whitburn,

have interactions with wild organisms, and much easier for them to do

Linklater, & Abrahamse, 2019). Indeed, the restoration particu-

so with cultivated and domesticated ones (e.g. temporary plantings in

larly of these personal benefits, through reversal of the extinction

greenspaces, potted houseplants, household pets). Indeed, several

of experience, is a key motivation for a wide range of proposed

researchers argue that direct experiences with living organisms in bo-

nature-based interventions (McCurdy, Winterbottom, Mehta, &

tanical gardens and zoos can play an important role in preventing the

Roberts, 2010; Shanahan et al., 2019).

extinction of experience for urban dwellers (e.g. Stokes, 2006). We

Given the important theoretical and applied role that the con-

therefore propose that explicit distinction is made between ‘narrow’

cept has attained, it seems timely to examine in more detail what

and ‘broad’ sense definitions of nature when considering extinction

does and does not constitute the extinction of experience. Here we

of experience, and perhaps therefore narrow and broad sense defini-

briefly consider some of its key features, contentions that these have

tions of extinction of experience (no negative connotations should be

caused, and propose some solutions. Following from these consid-

drawn from our use of the term ‘narrow’). A narrow sense definition

erations, we also present a typology of different forms of extinction

focuses on engagement with wild organisms and less managed and

of experience. In highlighting these issues we want to encourage

more pristine or wilderness environments (the limits to all of which

development of understanding of the extinction of experience, to

can be problematic and will need to be carefully specified); extinction

increase consistency in how it is defined and also to improve the

of experience could then be described as the extinction of wild expe-

ease with which research gaps are recognized.

rience. A broad sense definition is more inclusive, and closer to nature
comprising any non-human living organisms, whether wild or not.
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What is and is not nature, and therefore in effect what may or may
not constitute a human–nature interaction, has been a topic of de-

The extinction of experience concerns the loss of human–nature in-

bate and discussion for centuries (for recent discussion see Bratman,

teractions. In the main, this has been thought of in terms of direct

Hamilton, & Daily, 2012; Hartig et al., 2014; Proctor, 1998; Soga &

sensory, principally visual and acoustic, interactions (contacts) with

Gaston, 2020; Wickson, 2008; Wohlwill, 1983). In the context of

organisms that are in the same physical space or in close proximity to

extinction of experience, nature has commonly remained rather

a person (e.g. Miller, 2005; Nabhan & St. Antoine, 1993; Pyle, 1992,

ill-defined (as it has been in work on human–nature connections

1993; Samways, 2007; Soga & Gaston, 2020). These interactions can

more widely; Clayton et al., 2017; Ives et al., 2017). In much of the

take a wide diversity of forms, including walking in wilderness areas,

associated literature, there is an explicit or implicit indication that

visiting urban greenspaces, listening to bird song, picking flowers or

the relevant nature is in some sense ‘wild’ (e.g. Gaston et al., 2018;

catching insects, and views of nature from the window of a vehicle

Miller, 2005; Nabhan & St. Antoine, 1993; Pyle, 1992, 1993; Soga

or a building.

& Gaston, 2020), which one might usefully define as being free of

To confuse matters, the last form (views from windows) has

human interventions such as cultivation or domestication (although

been termed by some as constituting an ‘indirect’ interaction with

grey areas obviously remain as the degree of wildness is character-

nature (e.g. Cox, Hudson, Shanahan, Fuller, & Gaston, 2017; Keniger

ized along a continuum rather than in binary fashion; Cookson, 2011;

et al., 2013). Occasionally this terminology has also been extended

Ridder, 2007). However, in discussion of the benefits of interacting

to include viewing images of nature (Keniger et al., 2013), while oth-

with nature the implicit definition often becomes much broader,

ers have reserved it for interactions in more ‘restricted, programmed

to include settings (e.g. many domestic gardens and urban greens-

and managed contexts’, including arboretum, botanical gardens,

paces) in which organisms are essentially cultivated and groups of

aquariums, zoos, museums and nature centres (Kellert, 2002). As

organisms that would not, even under otherwise quite liberal defi-

well as being inconsistent, we are not convinced that such usage is

nitions, be considered wild (e.g. domesticated plants and animals;

particularly helpful. The first use (views from windows) is really a

Bratman et al., 2012; Hartig et al., 2014; Kellert, 2002). Whether the

matter of degrees of how direct (or immediate; Soga & Gaston, 2020)

line is drawn so as to focus on wild nature or more broadly is not a

an interaction is (e.g. would it be direct when a window was open,

trivial consideration as it fundamentally determines the measured

but indirect when it was closed?), the second (views of imagery) is

levels of, and spatial and temporal changes in, human–nature inter-

best treated as a separate phenomenon entirely (see below), and the

actions, and thus the evidence base for extinction of experience, and

third use (interactions in restricted, programmed and managed con-

the suitability of different interventions to respond to that extinc-

texts) is really more about the definition of nature being employed

tion (as opposed to addressing other issues).

(see above) than about the interaction per se.
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The significance of the interactions between humans and nature

may, of course, be important benefits to people from having vicari-

being direct has been blurred by the use of media representations

ous experiences of nature (e.g. Nadkarni, Hasbach, Thys, Crockett,

(e.g. photographs, video, sound recordings) and virtual imagery of na-

& Schnacker, 2017; White et al., 2018), but the consequences are

ture to test for effects of direct nature interactions on human health

not strictly the same as those obtained from interaction with the

and well-being (e.g. Gao, Zhang, Zhu, Gao, & Qiu, 2019; Laumann,

real thing (in some cases, for the individual people the benefits of vi-

Gärling, & Morten Stormark, 2003; Pretty, Peacock, Sellens, &

carious interactions may exceed those from direct ones—especially

Griffin, 2005; van den Berg, Koole, & van der Wulp, 2003). Albeit

if their direct interactions are very limited (see Section 4) and their

enabling much greater control over experimental treatments, this

vicarious ones very rich). As has been much discussed, there may

seems implicitly to suggest some level of substitutability. Indeed,

also be important differences between the impacts of direct and

others have argued that nature experiences span a spectrum from

vicarious experiences of nature for people's understanding of,

direct interactions with organisms to vicarious (or symbolic) interac-

and their emotions and attitudes towards, nature (e.g. Arendt &

tions, which occur in the absence of sensory contact of a person with

Matthes, 2016; Bousé, 2003; Nabhan & St. Antoine, 1993).

nature, including through print media, television, film, video and the
internet (e.g. Kellert, 2002; Russell et al., 2013). The logical extension
of this position is that for many people the extinction of experience is
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often not an extinction per se but rather a transformation of one kind
of interaction (the direct one) to another (a vicarious one; Clayton

While eye-catching, the term ‘extinction of experience’ is in many

et al., 2017).

instances strictly a misnomer, as what is argued to be occurring

This confounding of direct and vicarious interactions with nature

is a reduction in experiences not their total loss (e.g. Pergams &

is not what was originally intended when the notion of extinction of

Zaradic, 2008; Pyle, 1993; Soga & Gaston, 2016; Soga, Gaston, et al.,

experience was introduced. We argue that indeed, it is unhelpful,

2018). Its appropriateness could thus be argued to rest on whether

and that extinction of experience should be reserved for the loss

this process is likely to extend eventually to such total loss, or at least

of direct interactions with nature. In much the same way, there are

whether there are instances of total loss. Certainly, it is possible to

clear distinctions between actually walking on the moon and watch-

envisage unusual circumstances under which people may have no

ing television imagery of an astronaut doing this, between attending

or virtually no direct nature interactions, such as in some forms of

a live sporting event and watching it being live streamed, and be-

social withdrawal due to depression, confinement in prisons or men-

tween attending a live concert and listening to a recording. There

tal hospitals and service on submarines. We suspect, however, that

Proportion of individuals

(a)

None

(b)

Low

Middle

High

None

(c)

Low

Middle

High

None

Low

Middle

High

(e)

(d)

(e)

Before
After
None

Low

Middle

High

None

Low

Middle

High

Level of nature interaction or experience
F I G U R E 1 Some simple ways in which the frequency of nature interactions or experiences might change in a population: (a) increase in
the proportion of people having no interactions or experiences (i.e. increase in the absolute extinction of experience); (b) decrease in the
proportion of people with high levels of interactions or experiences; (c) both an increase in the proportion of people having no interactions or
experiences and a decrease in the proportion of people having high levels of interactions or experiences; (d) both a decrease in the proportion
of people having no interactions or experiences and a decrease in the proportion of people having high levels of interactions or experiences
(with the mean level of interactions or experiences staying the same); and (e) decrease in the mean level of interactions or experiences (with
the proportion of people having no interactions or experiences and those having high levels of interactions or experiences staying the same)
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a genuine extinction of experience may be much more widespread,

Zelenski, 2019; Evans et al., 2018; Soga et al., 2020; Zhang, Goodale, &

including some people who live highly urbanized existences in essen-

Chen, 2014). We thus suggest that it is important to distinguish care-

tially built environments (e.g. central Tokyo), those who are house- or

fully between childhood and lifetime extinction of experience (one

bed-bound in environments that provide no nature views, and those

could potentially also consider adult separately from lifetime extinc-

who have very little or no motivation to interact with nature.

tion of experience, but that may often be challenging). The two could

Discussion of the extinction of experience has focussed fore-

have rather different effects and implications, depending on how fun-

most on how average or typical levels of human–nature interactions

damental childhood experiences are, and the consequences of shifts

are declining within groups of people (e.g. Imai et al., 2018; Soga &

in experiences through the life course. Understanding the relative

Gaston, 2016; Soga, Gaston, et al., 2018). However, we suggest that

importance of the childhood and lifetime extinction of experience is

it will be just as important to determine both how the frequency

crucial to determine whether and to what extent the loss of nature

of the absolute extinction of experience and the shape of the fre-

experiences during childhood can be compensated for by those in later

quency distribution of levels of these interactions in populations

life stages (Cleary, Fielding, Murray, & Roiko, 2018).

(local, regional or global) are changing. Very little is known about the
latter. One study of people within the urban limits of the ‘Cranfield
triangle’, United Kingdom found that a very high proportion of direct
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human–nature interactions involved a small proportion of the human
population (Cox et al., 2017). That seems likely to generalize widely.

Extinction of experience is commonly framed, as we have done here,

This begs questions of the relative significance to extinction of expe-

in terms of the loss of human–nature interactions. But, interactions

rience, as reflected in declines in average numbers of human–nature

and experiences are not the same thing. Interactions are the occur-

interactions, of reductions in the proportion of people experiencing

rence of sensory contacts by people (e.g. visual, auditory, olfactory)

high levels of interactions (i.e. a narrowing of the range), of increases

with components of nature. Interactions are a necessary prerequi-

in the proportion having no interactions, and of a shifting or narrow-

site for experiences, but experiences are more than just interactions.

ing of the variance in the levels of interactions (Figure 1).

Experiences are defined situations in which a person is engaged with
an interaction on an emotional, physical, spiritual or intellectual level,
including in terms of knowledge, skills, attitudes and behaviour, and are
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heavily dependent on social context (Clayton et al., 2017); scales such
as the Nature Relatedness Index (Nisbet, Zelenski, & Murphy, 2009)

Much of the literature associated with the extinction of experience and

and the Connection to Nature index (Cheng & Monroe, 2012) are at-

its consequences has focussed on people's loss of interactions with na-

tempts to capture elements of such responses. To date, interactions

ture during their childhood (e.g. Hand et al., 2018; Hughes, Richardson,

have proven much easier to quantify than have experiences, but a full

& Lumber, 2018; Kahn & Kellert, 2002; Pyle, 1993; Rosa, Profice, &

understanding of the consequences of the loss of interactions will re-

Collado, 2018; Samways, 2007; Soga et al., 2020; Soga, Gaston, et al.,

quire more insight into how these translate into experiences.

2018; Soga, Yamanoi, Tsuchiya, Koyanagi, & Kanai, 2018). Implicitly
or explicitly, this stems from a belief that interactions during this period are particularly significant. Indeed, there is a growing body of
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evidence showing that childhood nature interactions have marked
impacts on physical and mental health (e.g. Dadvand et al., 2015;

Differentiating between narrow and broad senses of nature, be-

Engemann et al., 2019; Feng & Astell-Burt, 2017; McCormick, 2017;

tween childhood and lifelong timings, and between interactions

Ruokolainen et al., 2015), and attitudes towards nature and support for

and experiences leads to a usefully sized typology of eight dif-

pro-nature policies in childhood and later in life (e.g. Dopko, Capaldi, &

ferent forms of extinction of experience (Table 1). While each of

TA B L E 1 A typology of different forms of extinction of experience, based on three characteristics: the breadth of the definition of
nature, the timing of the loss of experience and whether the focus is on nature interactions or on experience
Nature

Narrow

Timing

Childhood

Lifetime

Childhood

Lifetime

Interaction

Type 1
Loss of childhood
interactions with
wild nature

Type 2
Loss of lifetime
interactions with
wild nature

Type 3
Loss of childhood
interactions with
living organisms

Type 4
Loss of lifetime
interactions with
living organisms

Experience

Type 5
Loss of childhood
experiences with
wild nature

Type 6
Loss of lifetime
experiences with
wild nature

Type 7
Loss of childhood
experiences with
living organisms

Type 8
Loss of lifetime
experiences with
living organisms

Interaction or
experience

Broad
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Extinction of experience may prove to be one of the key environmental concepts of our times. This is particularly because of the
personal health and well-being consequences, but possibly yet
more significantly because of the implications for people's support
for activities that will redress the global loss of biodiversity and
broader environmental degradation. However, if this is to be the
case the concept needs to be made somewhat more robust, such
that even when not entirely consistently applied it is evident what
the differences are. Here we have suggested some steps to help
that process.
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