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            For the vast majority of its existence humanity has 
been intimately connected with, and has directly 

gained a broad range of benefits from, the natural world. 
However, over recent decades more and more people 
worldwide, and especially children, are interacting less 
and less with nature (Figure  1 ). This shift is not simply 
limited to a loss of engagement with pristine areas or wil-
derness environments, but also involves changes in a 
wide diversity of activities and experiences, including 
time spent in urban greenspaces and observing urban 
wildlife. Although it is difficult to pinpoint exactly what 
has led to this decline in spontaneous outdoor activities, 
several possible triggers have been identified, such as 

rapid growth in the number and proportion of people liv-
ing in urban areas (Turner  et al.   2004 ; Zhang  et al.   2014 ); 
technological advancements and the emergence of sed-
entary pastimes such as watching television, playing com-
puter games, and using the internet (Pergams and Zaradic 
 2006 ; Ballouard  et al.   2011 ); and the overscheduling and 
micromanagement of children ’ s lives (Clements  2004 ; 
Hofferth  2009 ). For many people today, outdoor nature 
experiences are being replaced by virtual alternatives 
(Pergams and Zaradic  2006 ; Hofferth  2009 ; Ballouard 
 et al.   2011 ).  

 In his memoir  The Thunder Tree , Robert M Pyle ( 1993 ) 
termed this ongoing alienation of humans from nature 
the “extinction of experience”, and argued that this “is 
not just about losing the personal benefits of the natural 
high. It also implies a cycle of disaffection that can have 
disastrous consequences.” Looking back to his childhood 
experiences near the suburbs of Denver, Colorado, Pyle 
emphasized that direct, personal contact with natural 
environments is vital in forging a person ’ s emotional inti-
macy with nature, and cannot be replaced by vicarious 
experiences (Pyle  1993 ). Nabhan and St Antoine ( 1993 ) 
also warned that “children ’ s very ability to perceive the 
environment may be diminished by the replacement of 
multisensory experiences in richly textured landscapes 
with the two- dimensional world of books or the audiovis-
ual world of TV, videos, and movies”. From an evolution-
ary perspective, Wilson ( 1984 ,  1993 ) further argued that 
humanity has an intimate emotional attachment to 
nature, and especially to living biota, that is deeply 
rooted in our biology. He proposed the so- called “bio-
philia hypothesis”, which states that because humans 
have evolved with and been part of nature, we still show 
inherited earlier adaptations that make us likely to func-
tion well when we are exposed to natural environments 
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 In a nutshell: 

    •    Fewer and fewer people, and especially children, have daily 

contact with nature, an ongoing alienation termed the 

“extinction of experience” 

  •    Consequences of the loss of interaction with nature include 

deteriorating public health and well-being, reduced emotional 

affi nity toward nature, and a decline in pro-environmental 

attitudes and behavior, implying a cycle of disaffection toward 

nature 

  •    Researchers and policy makers need to focus more attention 

and effort on planning how best to reduce the extinction 

of experience and reconnect people with nature, which 

contributes greatly both to achieving healthy societies and 

overcoming a wide range of environmental issues   
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  Figure 1  .              Empirical evidence demonstrating that children today spend less time engaged in outdoor nature experiences as compared 
with previous generations. Data from (a) the  UK  (England Marketing  2009 ), (b) the  US  (Clements  2004 ), (c and d) the  US  
(Hofferth  2009 ), (e and f) Japan [(e) report to the Ministry of the Environment,  www.env.go.jp , and (f) report to the National 
Institution for Youth Education,  www.niye.go.jp ], (g) the  US  (report to the Minnesota Department of Natural Resources,  www.dnr.
state.mn.us ), and (h) the  US  (report to the National Park Service,  www.nps.gov ). 
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(Wilson  1993 ). In a similar vein, Kellert ( 2002 ) observed 
that society has become “so estranged from its natural 
origins, it has failed to recognize our species’ basic 
dependence on nature as a condition of growth and 
development”. 

 Over the decades since the conception of the  extinction 
of experience, researchers from a wide range of disciplines 
have provided evidence demonstrating the serious conse-
quences associated with this idea. Those who do not 
directly interact with nature are likely to lose substantial 
benefits associated with health and well- being (Keniger 
 et al.   2013 ; Shanahan  et al.   2015 ), are less likely to per-
ceive and value the advantages that such interactions 
bring (Bixler  et al.   2002 ), and are less motivated to want 
to visit and protect it (Wells and Lekies  2006 ; Ward 
Thompson  et al.   2008 ). As a result, the extinction of 
experience has increasingly been viewed both as a major 
public- health issue (Shanahan  et al.   2015 ) and as one of 
the fundamental obstacles to reversing global environ-
mental degradation (Miller  2005 ; Balmford and Cowling 
 2006 ). Despite greater awareness of this lack of engage-
ment with nature, however, little is known about the 
phenomenon. Indeed, although there is a growing litera-
ture concerning the decline in human–nature interac-
tions, most attention to date has focused on the benefits 
to health and well- being that result from outdoor experi-
ences (eg Keniger  et al.   2013 ; Hartig  et al.   2014 ; 
Shanahan  et al.   2015 ), and a more comprehensive discus-
sion is still needed. Here, we present the current state of 
understanding regarding the loss of human–nature inter-
actions (with a particular emphasis on the causes and 
consequences thereof), summarize previous key findings, 
and suggest future research directions. We consider a 
wide diversity of types of human–nature interactions and 
assume that the “experience of nature” of concern is not 
limited to engagement with pristine or wilderness areas 
but includes, for example, urban parks (Lin  et al.   2014 ), 
planted vegetation (Kardan  et al.   2015 ), and allotments 
(community gardens; van den Berg  et al.   2010 ).  

    Causes 

  Loss of opportunity 

 Arguably, the root driver of the loss of human–nature 
interactions is the decline in opportunities to directly 
experience nature (Figures  2 a and  3 a). Over the past 
half- century, an ever- growing number of humans have 
rapidly concentrated themselves and their activities into 
urban areas, where a high proportion of space is com-
posed of artifi cial material and is segregated from natural 
systems and processes (Turner  et al.   2004 ; Grimm  et al.  
 2008 ). It is well known that people who live farther 
from natural areas, or who live near degraded natural 
areas, interact less frequently with nature (Figure  3 a; 
Neuvonen  et al.   2007 ; Soga  et al.   2015 ). In China, 

for instance, a survey of more than 1000 elementary- 
school students revealed that those living in rural areas 
visited natural environments in their neighborhoods 
and participated in a wider range of nature- based ac-
tivities more frequently than did students living in 
city centers (Zhang  et al.   2014 ). Impoverishment of 
local fl ora and fauna also limits opportunities to ex-
perience nature, given that neighborhood environments 
are often the only sites in which many people encounter 
nature in their daily lives (Turner  et al.   2004 ; Samways 
 2007 ). Indeed, Kai  et al.  ( 2014 ) recently suggested 
that the extirpation of local woodland birds in south-
west China eroded local knowledge of these species, 
especially among the younger generations who can no 
longer experience the sights and sounds of these birds 
directly.    

  Loss of orientation 

 The loss of people ’ s positive orientation toward en-
gaging with nature – that is, their reduced emotional 
affi nity with nature – is another important factor driving 
reductions in human–nature interactions (Figures  2 b 
and  3 b). Following the development of various meth-
odologies and measures (eg Connectedness to Nature 
Scale, Nature Relatedness Scale), researchers identifi ed 
a positive relationship between the level of an indi-
vidual ’ s emotional connectedness to nature and the 
frequency of their visits to natural places (Mayer and 
Frantz  2004 ; Nisbet  et al.   2009 ). For instance, Cheng 
and Monroe ( 2012 ), demonstrated that people with 
a strong emotional connectedness to nature reported 
being more likely to spend time in natural environ-
ments. This suggests that those who have a greater 
orientation toward nature are more motivated to di-
rectly experience it. 

  Figure 2  .              The causes (loss of opportunity and orientation) and 
consequences (changes in health and well- being, and emotions, 
attitudes, and behavior toward nature) of the extinction of 
experience, and the potential pathways among them. Extinction 
of experience can lead to a feedback loop in which the 
consequences accelerate further loss of interactions with nature. 
Note that this schematic diagram does not necessarily represent 
all potential factors and processes. 
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 Although the extent to which orientation contributes 
to the loss of interactions with nature remains poorly 
understood, recent studies indicate that its influence on 
people ’ s use of nature is long- lasting and is comparable to 
– and sometimes stronger than – the influence of opportu-
nity. Hinds and Sparks ( 2008 ) and Ward Thompson  et al.  
( 2008 ) demonstrated that more frequent exposure to nat-
ural areas during childhood enhances a person ’ s feeling of 
being emotionally connected with nature, which posi-
tively affects their intentions to visit these environments 
as adults. In Brisbane, Australia, Lin  et al.  ( 2014 ) also 
found that the frequency of people ’ s use of urban greens-
pace was driven more by their level of emotional connect-
edness to nature than by the degree of neighborhood 
greenspace coverage (Figure  3 b). Given that completely 
different measures are required to address the loss of 
opportunity and of orientation, additional research focus-
ing on their relative importance and interaction is needed.   

    Consequences 

 Researchers have explored the consequences of the loss 
of daily contact with nature, which can be roughly 
categorized into four types, consisting of changes in 
(1) health and well- being, (2) emotions, (3) attitudes, 
and (4) behavior toward nature (Figures  2 ,  4 , and  5 ). 
Although not mutually exclusive, for convenience we 
discuss these separately here.   

  Changes in health and well- being 

 The most immediate outcome of the loss of interactions 
with nature is the loss of the associated benefi ts to 

health and well- being (Figures  2 c and  4 ; Keniger  et al.  
 2013 ; Hartig  et al.   2014 ). A number of studies have 
found a positive relationship between levels of exposure 
to nature and people ’ s physical health and psychological 
well- being (Figure  4 , a and b; van den Berg  et al.  
 2010 ; Kardan  et al.   2015 ), as well as social contacts 
and cohesion (Figure  4 c; Sugiyama  et al.   2008 ; van 
den Berg  et al.   2010 ). Although the majority of studies 
examined short- term health benefi ts, recent research 
has documented long- lasting infl uences of exposure to 
nature, such as on the incidence of diabetes (Lachowycz 
and Jones  2011 ); circulatory and heart disease (Maas 
 et al.   2009 ); and, more generally, on longevity in senior 
citizens (Takano  et al.   2002 ). Regular contact with 
nature is also thought to be vital in ensuring proper 
social, emotional, cognitive, and motor development 
in children and youths (Keniger  et al.   2013 ; Dadvand 
 et al.   2015 ). Thus, it is widely acknowledged that just 
as with taking a supplemental vitamin, regular exposure 
to natural environments is a necessary ingredient for 
a healthy life (the so- called “vitamin G”, in which 
the G represents greenspace), and can in some instances 
be equally as effective as more conventional forms of 
medical treatment (Groenewegen  et al.   2006 ; Shanahan 
 et al.   2015 ).  

  Emotional changes 

 Not only does the loss of interactions with nature 
undermine human health and well- being, it also 
changes people ’ s emotions toward nature, including 
their affi nity to, interest in, and love of nature 
(Figures  2 d and  5 a). In the US, recreational play in 
natural environments during childhood positively in-
fl uenced people ’ s later interest in natural environments 
and outdoor recreation activities (Bixler  et al.   2002 ). 
In the UK, survey respondents who had grown up 
in rural environments exhibited a more positive emo-
tional connection with nature than did those who 
grew up in urban environments (Figure  5 a; Hinds 
and Sparks  2008 ). Furthermore, exposure to natural 
environments and direct contact with nature was 
shown to ameliorate people ’ s “biophobia”, or the fear 
of and aversion to nature (Zhang  et al.   2014 ). 
Importantly, these positive emotional changes are not 
only triggers for environmental attitudes and behavior, 
but are also closely associated with psychological health 
and well- being, by helping to improve such factors 
as vitality and life satisfaction (Figure  2 e; Capaldi 
 et al.   2014 ).  

  Attitudinal changes 

 Evidence shows that loss of interactions with nature 
changes people ’ s attitudes toward nature, including the 
values they place on it, their beliefs concerning the 
environment, their perceived norms of environmental 

  Figure 3  .              Causes of the loss of interactions with nature. (a) 
Effects of having opportunities to experience nature directly 
(distance to greenspace) on the frequency of contact with nature 
reported in Finland (Neuvonen et al.  2007 ). (b) Effects of 
orientation toward nature (measured by the Nature Relatedness 
Scale; see Nisbet et al.  2009 ) on the frequency of visits to urban 
parks reported in Australia (Lin et al.  2014 ). 

(a) (b)
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ethics, and their willingness to protect nature (Figures  2 f 
and  5 b). Interviews with more than 500 undergraduate 
students revealed that their current views concerning 
the environment were related to the degree of their 
participation in outdoor activities as children or youths 
(Ewert  et al.   2005 ). In a survey of over 1000 US 
citizens, respondents’ participation in childhood activ-
ities in natural settings (eg hiking or playing in the 
woods, planting trees or seeds) was found to have a 
positive effect on their environmental attitudes as adults 
(Figure  5 b; Wells and Lekies  2006 ). Likewise, people ’ s 
willingness to pay for recovering lost neighborhood 
urban greenspace in Hong Kong was signifi cantly pos-
itively related to the frequency of their visits to such 
areas (Lo and Jim  2010 ). Notably, such benefi ts may 
not require regular contact with natural environments; 
even just a few days of outdoor experience can have 
long- term effects on an individual ’ s emotional affi nity 
with nature, ecological beliefs and knowledge, and 
willingness to display pro- environmental behavior (eg 
Collado  et al.   2013 ).  

  Behavioral changes 

 A reduction in the rate of interaction with nature 
changes people ’ s behavior toward nature (Figures  2 g 
and  5 b). In the US, participation in recreational ac-
tivities in forested areas (eg hiking, birdwatching, fi shing) 
had a positive infl uence on a wide range of pro- 
environmental behaviors, including larger donations for 
nature protection and environmentally conscious con-
sumption, and a greater likelihood of voting for a 
political candidate who is committed to environmental 

protection (Nord  et al.   1998 ). 
Similarly, the frequency of partici-
pation in nature- related activities 
during childhood was found to have 
a positive infl uence on current levels 
of participation in pro- environmental 
behavior (eg recycling; Figure  5 b; 
Wells and Lekies  2006 ). Children in 
Spain who participated in environ-
mental actions (eg recycling, water 
and energy conservation) visited nat-
ural environments more frequently 
than those who did not (Collado 
 et al.   2015 ). These behavioral changes 
are likely mediated by the health 
and well- being, emotional, and atti-
tudinal changes mentioned above 
(Figure  2 , h–k). Indeed, Wells and 
Lekies ( 2006 ) and Collado  et al.  
( 2015 ) observed that nature experi-
ence has both direct and indirect 
infl uences on people ’ s participation 
in pro- environmental behavior, sug-
gesting a close association between 

people ’ s emotional connectedness to nature, their view 
of environmentalism, and their likelihood of engaging 
in environmentally friendly actions. It is clear that 
complex associations exist among health and well- being, 
emotion, attitudes, and behavior toward nature.   

    Feedback loops 

 Unfortunately, there are likely to be several feedback 
pathways by which the consequences of loss of hu-
man–nature interactions can cause further disaffection 
and apathy toward nature, through loss of orientation 
and opportunity (Figure  2 ). First, changes in an indi-
vidual ’ s emotional connection with nature – such as 
a loss of emotional affi nity with, love of, or interest 
in nature – may decrease their future personal orien-
tation toward engaging with nature. Direct experience 
of nature increases people ’ s further willingness to visit 
and experience nature, sometimes even several decades 
later (eg Bixler  et al.   2002 ; Ward Thompson  et al.  
 2008 ). Second, erosion of an individual ’ s orientation 
toward nature may also infl uence that of other indi-
viduals, especially those in younger (and therefore future) 
generations. Indeed, the beliefs and lifestyles of those 
in the same society as a child – such as their family, 
peers, and school teachers – are likely to infl uence 
the extent to which the child has an emotional affi nity 
to and experiences with nature (Milligan and Bingley 
 2007 ; Cheng and Monroe  2012 ). Third, changes in 
public attitudes toward nature – that is, people ’ s loss 
of value of nature and of environmental norms and 
concerns – may also lead to further loss of opportunity 
to experience nature. To quote Miller ( 2005 ), “[if] 

  Figure 4  .              Changes in health and well- being due to loss of interactions with nature. (a) 
Physical health (physical constraints) and (b) psychological well- being (life 
satisfaction) reported in the Netherlands (van den Berg et al.  2010 ). (c) Social health 
(social coherence scores) reported in Australia (Sugiyama et al.  2008 ). Exposure to 
nature was measured by (a and b) participation in allotments (community gardening) 
and (c) levels of neighborhood greenspace. In panels (a) and (b), “neighbors” refers to 
the control group (ie those who did not participate in gardening). 

(a) (b) (c)
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people no longer value nature or see it as relevant to 
their lives, will they be willing to invest in its pro-
tection?” Environmental attitudes (willingness to pay 
for biodiversity enhancement) have been positively 
related to self- reported psychological well- being benefi ts 
derived from nature (Dallimer  et al.   2014 ). Through 
this feedback loop, publically acceptable standards with 
regard to environmental health may also decline, be-
cause most people measure the state of the environment 
against the best that they remember from their early 
years, a phenomenon known as the “shifting baselines 
syndrome” (Pauly  1995 ). Finally, a decline in positive 
behavior toward the environment – such as a growing 
indifference toward recycling, environmentally conscious 
consumption, and making donations to organizations 
that fund nature protection – may further reduce op-
portunities to experience nature more directly.  

    Reducing the extinction of experience 

 Given the substantial benefi ts of interactions with 
 nature, it is important to limit and eventually reverse 
the extinction of experience and its associated negative 
feedback loops (Keniger  et al.   2013 ; Hartig  et al.   2014 ). 
Also, if there is to be broad- based public support for 
reversing global environmental change, daily opportu-
nities for people to experience nature must be provided, 

so as to forge emotional ties to nature (Miller  2005 ; 
Balmford and Cowling  2006 ). 

  Increasing opportunity 

 Arguably the simplest approach for mitigating the ex-
tinction of experience is to provide more green infra-
structure in the towns and cities where most people 
live or work (Shanahan  et al.   2015 ; Soga  et al.   2015 ). 
Indeed, the level of outdoor activities that people en-
gage in, along with their exposure to nature, tends to 
be positively associated with the amount of neighbor-
hood urban greenspace available (eg Neuvonen  et al.  
 2007 ; Soga  et al.   2015 ). Crucially, such greenspaces 
must be easily accessible and designed in such a way 
that they can be reached on foot or by bicycle (Soga 
 et al.   2015 ). Increasingly, both the amount of urban 
greenspaces and their proximity to people are refl ected 
in public policy commitments. For example, the UK 
government agency Natural England recommends that 
everyone should have access to natural greenspaces of 
at least 2 ha in size, located within 300 m of their 
homes ( www.naturalengland.org.uk ). In Australia, a 
national campaign called 202020 Vision aims to increase 
urban greenspace throughout the country by 20% by 
2020 (202020vision.com.au). To ensure that such rec-
ommendations, campaigns, and actions yield optimal 
results, it will be critical to determine how much 
greenspace is suffi cient to attain particular public- health 
and well- being outcomes (Shanahan  et al.   2015 ). 

 In addition to traditional parks and managed play-
grounds, lightly managed natural environments (ie areas 
managed for nature) also have an important role in 
reducing the extinction of experience: such high- quality 
natural environments provide urban dwellers not only 
with memorable experiences that may enhance their 
emotional attachment to the outdoors, but also with 
greater motivation to further experience nature (Bixler 
 et al.   2002 ). These natural environments, being in close 
proximity to built environments, could generate more 
opportunities for urban dwellers to experience nature, 
given that some wildlife species may extend their home 
ranges into adjacent residential areas (“spillover effects”). 
Thus, in urban areas, preserving and restoring lightly 
managed green spaces – even those with reduced spatial 
extent or connectivity – would be beneficial not only for 
conserving biodiversity but also for mitigating the extinc-
tion of experience for nearby residents (Pyle  1993 ; 
Samways  2007 ).  

  Increasing orientation 

 In many cases, merely increasing the opportunity to 
experience nature directly will not be suffi cient to re-
dress the extinction of experience, although city planning 
commonly uses area- based targets as a means of en-
couraging people to visit greenspaces. It is unlikely that 

 Figure 5 .              Emotional, attitudinal, and behavioral changes due to 
loss of interactions with nature. (a) Emotional change (levels of 
emotional connectedness to nature) reported in the  UK  (Hinds 
and Sparks  2008 ). (b) Attitudinal and behavioral change (levels 
of environmentalism and participation in pro- environmental 
behavior) reported in the  US  (Wells and Lekies  2006 ). 
Exposure to nature was measured by (a) childhood environments 
and (b) participation in nature- based activities in childhood. 
Values in panel (b) represent standardized mean effect size of 
participation in nature- based activities in childhood and 
environmental attitudes on pro- environmental behavior, 
estimated by structural equation modeling (see more details in 
Wells and Lekies  2006 ). 

(a) (b)
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a large number of people will use natural environments 
in their neighborhood, even if these areas have a high 
aesthetic or recreational value and are located close to 
their homes (Lin  et al.   2014 ). This clearly highlights 
the need to enhance both the opportunity and the 
orientation components in tandem. 

 Since both theory and evidence have suggested that an 
individual ’ s orientation toward nature is influenced by 
regular outdoor play during childhood (Kals  et al.   1999 ; 
Bixler  et al.   2002 ; Ward Thompson  et al.   2008 ), parents 
need to encourage their children to engage in outdoor 
recreational activities, especially unstructured play. 
Broader environmental and policy changes are also nec-
essary (eg social marketing campaigns, educational and 
outreach programs). Fortunately, in response to increased 
societal attention to nature- deficit phenomena and their 
consequences, public policies and agencies are now focus-
ing efforts on developing emotional affinity to nature in 
children. The National Environmental Education 
Foundation ( www.neefusa.org ), for instance, recently 
introduced a nationwide program called the Children in 
Nature Initiative, aimed at encouraging children and 
families to participate in outdoor- recreation activities. To 
make these programs more effective, researchers must 
examine – in greater detail – the extent to which influ-
ences of childhood interactions with nature persist over 
time and whether repeated, short- term experiences have 
a cumulative effect. 

 Although much attention is being focused on child-
hood experiences, people ’ s orientation toward nature is 
also likely to be reinforced by direct interactions in adult-
hood. Indeed, Scott  et al.  ( 2014 ) recently observed that 
adults’ participation in nature- based activities enhances 
their emotional ties to nature, which in turn affects their 
self- reported pro- environmental behaviors. Green job 
training also reinforces young adults’ positive attitudes 
and behavior toward the environment (Falxa- Raymond 
 et al.   2013 ). Given these potential implications, future 
policy should more closely examine adult- oriented social- 
marketing campaigns and nature- based job- training pro-
grams.   

    Conclusions 

 Urban nature undoubtedly plays a central role in  reducing 
the extinction of experience and in reconnecting hu-
mans with nature (Miller  2005 ; Shanahan  et al.   2015 ; 
Soga  et al.   2015 ). Nevertheless, most people, including 
city planners and policy makers, often consider urban 
greenspace and other natural components in residential 
areas to be luxuries rather than necessities. To bridge 
this gap in perception, we argue that the importance 
of experiencing nature must be conveyed to a larger 
audience. By participating in broad- based partnerships 
with policy makers, city planners, education profes-
sionals, and local citizens, researchers can further con-
tribute to reducing the extinction of experience.  
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