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Exposure to nature is positively associated with pro-environmental behavior, though causal
evidence to date is limited. We conducted a randomized controlled trial withN = 542 participants,
to explore whether a one-time encounter with nature can lead individuals to behave more pro-
environmentally. Participants were randomly assigned to one of four conditions, spending 15
minutes either walking through a park, walking through an urban area, viewing a video of a
nature walk, or taking a break while seated at a desk. Participants received a EUR 10 endowment
to either keep for themselves or donate to a conservation, social, or cultural charity. We observed
pro-environmental behavior by measuring donations to the conservation charity, which came at
a direct cost to participants. We found modest support that real exposure to nature positively
affects pro-environmental behavior, as evidenced by higher average donations compared to
watching a nature video, but not compared to any other condition. Self-reported restoration
mediated the effect, but lost significance when controlling for environmental concern. Thus,
attention restoration as a mechanism was driven by environmentally concerned individuals.
Fostering more nature experiences may present a relevant avenue for behavior-change. We
discuss limitations and propose several directions for future research.

JEL classification: C93, Q50, Q51, D91
Keywords: pro-environmental behavior, nature experience, nature contact, attention restoration,

psychological restoration

mailto:sarah.flecke@uibk.ac.at


1. Introduction

Biodiversity loss has accelerated, with a 69% decline in monitored wildlife populations observed

since 1970 (WWF, 2022) and 10,739 species currently threatened (IUCN, 2022, February). Efforts

to prevent further biodiversity loss are of paramount importance, if we are to avoid large-scale

ecosystem collapse (Kemp et al., 2022). Individual behavior is crucial for conservation, as changes in

human behavior can reverse environmental degradation (Nielsen et al., 2021). Frequent contact with

nature might lead to a personal commitment to biodiversity conservation (Prévot et al., 2018) and

foster pro-environmental behavior (Whitburn et al., 2019; Alcock et al., 2020; Martin et al., 2020), but

increasing urbanization is not only contributing to this biodiversity crisis, it is also limiting people’s

access to nature experiences (Dan-Rakedzon et al., 2024). The majority of U.S. adults spend 5 or

fewer hours outside in nature per week (Case et al., 2017), while Europeans spend 8.5 hours per

week in summer months (Diffey, 2011). Evidence suggests that a loss of interaction with nature

discourages positive emotions, attitudes, and behaviors towards the environment (see, e.g., a review

by Soga and Gaston, 2016). Fostering nature contact may be critical to promote pro-environmental

behavior and, subsequently, conservation efforts (Jucker et al., 2018).

In this work, we experimentally test whether exposure to nature increases pro-environmental behavior

(PEB). We conduct an incentivized Randomized Controlled Trial (RCT) and measure observable

PEB through donations to a nature conservation organization, rather than relying on self-reported

measures. Our design necessitates a trade-off between selfish and environmental behavior, capturing

the personal cost of behaving pro-environmentally. We explore a potential mechanism driving the

effect of nature on PEB by testing for attention restoration as a mediator. Finally, we explore the

potential of a nature video for providing restoration and promoting PEB, as a possible low-cost

intervention for urban areas lacking natural spaces. A causal effect of nature on PEB could motivate

urban planners to prioritize development of more parks and natural environments in urban areas, and

promote policymakers to create more opportunities for nature visitation and immersion programs

(J. Joy James and Battista, 2019).

1.1. Nature Experiences and Pro-Environmental Behavior

There is substantial evidence for an association between experiences in nature and PEB. Alcock et al.

(2020) andMartin et al. (2020) found a positive relationship between recreational nature visits and self-

reported PEB, based on representative surveys of the English adult population. Similarly, data from a

survey of U.S. adults revealed a significant positive association between participation in outdoor

recreational activities and greater environmental concern and engagement in PEB (Teisl and O’Brien,

2003). A survey of urban-resident U.S. adults found a positive association between self-reported

participation in “wild nature”, like hiking, camping, or fishing before the age of 11 and self-reported

engagement in pro-environmental behaviors as an adult (Wells and Lekies, 2006). Evidence from a

12-year longitudinal study investigating childhood origins of young adult environmental behavior
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also showed that childhood time spent outdoors significantly predicted greater PEB at age 18 (Evans

et al., 2018). A study of urban New Zealand residents revealed that exposure to nature, measured by

the level of neighborhood greenery, was positively associated with PEB (Whitburn et al., 2019).

Though these studies make important contributions to understanding the complex relationship

between human behavior and the natural world, none of the discussed studies have manipulated

exposure to nature in order to investigate possible causality of nature experiences on PEB. Several

studies have experimentally investigated the role of nature visitation on other psychological outcomes,

such as affect (Mayer et al., 2009; Nisbet and Zelenski, 2011), attention restoration (Berman et al.,

2008), concentration (Taylor and Kuo, 2009) and relaxation (Nisbet and Zelenski, 2011), to name a

few. Some studies have also explored the causality of indirect nature exposure through videos on

PEB. These studies used experimental manipulations of virtual nature exposure in a lab setting, but

findings are mixed.

One study reported that students who were assigned to view a nature documentary donated more to

environmental charities than those who viewed a documentary about physics, supporting the notion

that nature experiences can affect PEB (Arendt and Matthes, 2016). However, this was the case only

among individuals who exhibited greater levels of nature connectedness (also referred to as nature

relatedness). Zelenski et al. (2015) found that students who viewed a nature video exhibited more

cooperative behavior in the context of a fishing-themed commons dilemma, than those who viewed

a video about architecture. Cooperation entailed more sustainable fishing practices in a scenario

where participants received incentives for each fish harvested. Unlike in the work by Arendt and

Matthes (2016), nature relatedness did not moderate the relationship between nature exposure and

PEB. In contrast to both of these, a further study investigating virtual nature exposure with different

levels of immersiveness, did not find any significant effects on PEB (Soliman et al., 2017). Specifically,

participants who viewed a nature video either on a desktop computer or a head-mounted display did

not exhibit significantly greater PEB than those who viewed a video of the built environment.

In light of the current research, to the best of our knowledge, the question, whether direct exposure

to nature leads to greater observed PEB, remains unanswered—and, thus, is at the center of our

study.

1.2. Mechanisms Underlying the Nature–PEB Relationship

The focus of the present study is to explore whether a one-time exposure to nature exerts a casual

effect on PEB. To better understand such an effect, the study further examines a potential underlying

mechanism.

The use of nature as a form of psychological restoration has been well-documented (see reviews

by Ohly et al., 2016; Stevenson et al., 2018). Attention restoration theory posits that nature has

restorative properties, which can renew depleted psychological resources (Kaplan, 1987). Several
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studies have identified a connection between psychological restoration and PEB. Hartig et al. (2001)

found that students who experienced greater restoration from a fresh-water marsh engaged in

more PEB. German students who most strongly endorsed nature visitation as a means for their

own psychological restoration, reported the highest levels of PEB (Byrka et al., 2010). Similarly,

use of nature for restoration was identified as a significant predictor of PEB among Norwegian

adults (Hartig et al., 2007). A study conducted with Spanish schoolchildren found that perceived

restorativeness of schoolyards predicted their environmental attitudes, which in turn predicted their

PEB (Collado and Corraliza, 2015). Whitburn et al. (2019) provided evidence that psychological

restoration and environmental attitudes might mediate the effect of nature exposure on PEB. While

results from Whitburn et al. (2019) cannot be interpreted as conclusive evidence of causality due

to the non-randomized design, the findings indicate that restoration and environmental attitudes

are relevant psychological constructs by which nature experiences could drive pro-environmental

behavior.

There are several possible explanations for why the restorative properties of nature might provoke

pro-environmental behavior. It may be that the positive experience of being in nature makes people

want to engage in acts that protect the environment from which they derive this benefit (Berto,

2014). In this sense, nature provides a positive utility that motivates PEB. This has been considered a

“self-interested” use of nature (Kaiser et al., 2013). It has also been suggested that restorative natural

spaces are more conducive to place attachment (Korpela et al., 2001), and that this attachment

increases protective behaviors towards the environment (Lawrence, 2012). There is also evidence that

positive emotional states, as brought about through attention restoration, reduce the concern for the

self and trigger a more collective mental frame, which leads to prosocial behavior more broadly

(Zhang et al., 2014; Schwartz et al., 2019). From this perspective, pro-environmental behavior can be

considered a type of prosocial behavior (Klein et al., 2022).

Although there is strong evidence that nature may affect pro-environmental behavior by providing

psychological restoration, other mechanisms could also be at play. Indeed, numerous studies have

identified an association between nature connectedness and pro-environmental behavior (see,

e.g., meta-analyses by Mackay and Schmitt, 2019; Whitburn et al., 2020). Nature connectedness,

though operationalized in different ways, using multiple scales, can be understood to be a person’s

subjective appraisal of their own relationship with nature. Nature experiences may, in turn, foster a

stronger nature connectedness (Mayer and Frantz, 2004; Nisbet et al., 2009). Notably, as underscored

by Mackay and Schmitt (2019), nature connection implies an incorporation of nature into one’s

self-definition. As such, it has been treated as a personality trait, as well as a psychological state, and

is considered relatively stable.

While it is possible that repeated exposure to nature experiences could shape nature connectedness

over time (Schultz and Tabanico, 2007), we do not consider it likely that a one-time experience in

nature would be sufficient, and, therefore, do not explore it as a causal mechanism in this setting.

However, we do treat environmental identity as a control variable, as we acknowledge the importance
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of identity and feelings of “oneness” with nature in influencing individual pro-environmental behavior

(Clayton, 2003; Clayton et al., 2021). Instead, we focus on psychological restoration as a pathway.

Even indirect exposure to nature through photos for as little as six minutes has been shown to

provoke restoration and improve attention (Berto, 2005), supporting restoration as a more plausible

mechanism. We acknowledge that although there may be multiple channels through which the

restorative qualities of nature influence environmental behavior, we treat restoration as a single

mechanism and mediator in our analyses.

In line with Attention Restoration Theory and corroborated in various studies, certain elements of the

natural environment have been found to be most restorative. The “fascination” component, defined

as being effortlessly engaged (Kaplan, 1995), is a key factor in restorative experiences (Collado and

Corraliza, 2015). Environments featuring greenery (Lohr and Pearson-Mims, 2006; Nordh et al., 2009;

Hartig et al., 2014), water (Han, 2010; White et al., 2010), and sounds of birdsong (Alvarsson et al.,

2010; Benfield et al., 2014; Medvedev et al., 2015) have been shown to be particularly restorative. We

have incorporated these insights into the selection of the settings for the present study (see details in

Section 2).

1.3. Measuring Observed Pro-Environmental Behavior

Observing pro-environmental behavior is inherently challenging, explaining the prevalence of self-

report measures in the literature. In a meta-analysis investigating the degree of association between

self-reported and objective measures of PEB, the authors found large heterogeneity in validity of

self-reports across studies and, furthermore, that a large amount of variance between self-reports and

objective measures remains unexplained (Kormos and Gifford, 2014). Relying solely on self-reported

PEB, therefore, has its limitations. In field experiments, PEB has been observed via objective measures,

such as home energy meter readings (Ayres et al., 2012) or water usage from a local water district (e.g.

Schultz et al., 2016), but these typically involve longer-term observation periods or interventions with

greater frequency (like monthly or quarterly feedback reports). Investigating the effect of a single

nature experience on PEB necessitates observation of PEB immediately following the experience.

One approach, typical within the field of environmental economics, is the implementation of an

environmentally-framed economic task allowing for observation of PEB under controlled conditions.

Environmental behavior has frequently been framed as a social dilemma (Van Lange et al., 2013),

with public goods games used to simulate decision-making around environmental issues involving

collective action, such as climate change (e.g. Milinski et al., 2006, 2008; Brick and Visser, 2015)

or over-fishing (e.g. Gifford and Wells, 1991; Gifford and Gifford, 2000). The sustainable or pro-

environmental outcome of a commons dilemma (like avoiding catastrophic climate change) is also

the cooperative outcome. In such public goods games, participants choose to behave either selfishly

or cooperatively, with the latter additionally resulting in a pro-environmental outcome. Therefore, it

is not always clear, whether participants are making a primarily pro-environmental, or cooperative

choice (Lange and Dewitte, 2019). Disentangling the motives is important, because cooperation

may involve different mechanisms and motivations than environmental behavior. For instance,
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Klein et al. (2017) found that when cooperative and pro-environmental behavior were at odds with

one another, subjects mostly chose cooperation over PEB, suggesting that cooperation is the main

motivator in environmentally-framed public goods games. The group dynamics of social dilemmas

also introduce reputation and social-image concerns (see e.g. Benabou and Tirole, 2006; Andreoni

and Bernheim, 2009), something that may not necessarily be at play when engaging in individual

environmental action. Thus, evidence from environmentally-framed public goods games may not

be the most suitable paradigm for measuring individual PEB. As a methodological strength of

the present study, we, therefore, employ an experimental framework that allows us to observe

participant's pro-environmental behavior, but which does not rely on group e�ort or cooperation.

1.4. Hypotheses

In the present pre-registered study,1 we investigate whether exposure to nature leads people to

behave more pro-environmentally and, furthermore, whether this relationship can be explained

through the mechanism of a�ention restoration. We manipulate the type of environment participants

are exposed to for a 15-minute duration and measure their donation behavior to a conservation

charity. We state the following pre-registered hypotheses:

Hypothesis 1

The portion of participants who donate to the nature conservation charity will di�er between

conditions; specifically, the portion of donors will be highest in the conditions exposed to nature,

either directly via the nature walk (nature ) or indirectly via the nature video (video).

Hypothesis 2

The average donation amount to the nature conservation charity will di�er between conditions;

specifically, average donations will be highest in the conditions exposed to nature, either directly via

the nature walk (nature ) or indirectly via the nature video (video).

Hypothesis 3

A�ention restoration will mediate the e�ect of nature exposure (video and nature ) on pro-

environmental behavior.

2. Experimental Design and Methods

2.1. Participants and Se�ing

The study was ethically approved by the Internal Review Board of the University of Innsbruck and

funded by the Austrian Science Fund (FWF), SFB F63. Participants of this study were students of the

1 The pre-analysis plan, the experimental so�ware, the data, the analyses files, as well as all other relevant documents can
be found in the OSF project repository.
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University of Innsbruck (N = 542), recruited from the university's EconLab database via hroot (Bock

et al., 2014), a web-based so�ware ensuring a randomized invitation process. The average age was

22.5 years and the sample comprised of 64% women. Participants were randomly assigned to either a

nature walk (N = 138), a nature video (N = 133), an urban walk (N = 139), or a break (N = 132)

condition, each lasting approximately 15 minutes:

ˆ Participants in thenature condition were asked to take a walk in a park (court garden

��Hofgarten� �Innsbruck), featuring greenery, a mountain backdrop and a pond. See Figure

1a for a representative image of the park.

ˆ Participants in theurban condition were asked to take a walk in central Innsbruck, towards

the main train station, in an urban and tra�icked area with limited greenery. See Figure 1b.

ˆ Participants in thevideo condition were asked to remain in the lab and watch a point-of-view

video with audio of a nature walk, featuring greenery, birdsong and a lake. See Figure 1c for a

screenshot of the video and h�ps://www.youtube.com/watch?v=U1j-eO3-aR8&t=660s for the

video segment used.

ˆ Participants in thebreak condition were asked to remain in the lab and take a break from the

previous tasks in silence (see Figure 1d for the lab environment).

See Figure 1 for representative images of the four treatment conditions. Participants were aware

when signing up, that the study was incentivized. They received a show-up fee of EUR 2, in addition

to a variable component, based on their decisions.2 The study was conducted in the city of Innsbruck,

Austria, over a 5-week period from October 3 to November 8 2022, between 9:00am and 3:00pm.

Per experiment day, four lab sessions were conducted, each accommodating a maximum of 24

participants. Each condition was run once per experiment day to reduce weather or day-specific

fixed e�ects. The weather over the period of the study was fair, with temperatures ranging from 10 to

22 degrees Celsius, and no precipitation recorded on any of the days the experiment was conducted.

To limit distraction and avoid multiple sets of instructions, participants within each lab session

were assigned to the same treatment condition. This also obscured participants' awareness of other

conditions. Each day, the order of the sessions (conditions) was randomized and participants were

randomly allocated to a seat in the lab. Participants were unable to discern any allocation pa�ern or

any information about the conditions when signing up for the study. The study was administered in

German.

2.2. Procedure

The study comprised of three parts, detailed below. Participants first completed a survey and task

in the lab on the computer, before proceeding to their randomly assigned intervention. A�er the

2 Participants retained the portion of the endowment of EUR 10 that they did not choose to donate to the charity selected
for payo�. Further details provided in Section 2.2.3.

6




	Introduction
	Nature Experiences and Pro-Environmental Behavior
	Mechanisms Underlying the Nature–PEB Relationship
	Measuring Observed Pro-Environmental Behavior
	Hypotheses

	Experimental Design and Methods
	Participants and Setting
	Procedure
	Part 1 - Lab
	Part 2 - Intervention
	Part 3 - Lab
	Analytical Approach


	Results
	Pro-Environmental Behavior
	Hypothesis 1 (H1): The portion of participants who donate to the nature conservation charity will be highest in the conditions exposed to nature.
	Hypothesis 2 (H2): The average donation amount to the nature conservation charity will be highest in the conditions exposed to nature.

	Attention Restoration
	Hypothesis 3 (H3): Attention restoration mediates the higher donations in the conditions exposed to nature.

	Pre-Registered Exploratory Analyses
	Environmental Attitudes as Mediator
	Prosocial Behavior

	Robustness Analyses

	Discussion and Conclusion
	Pro-Environmental Behavior
	Attention Restoration
	Prosocial Behavior
	Conclusion

	References
	Appendices
	Justification of Sample Size
	Explanation for Control Variables
	Description of Variables Included in Regressions

	Additional Tables and Figures
	Instructions of the Experiment and Surveys
	Part 1 General
	Part 2 Intervention: Break
	Part 2 Intervention: Video
	Part 2 Intervention: Nature
	Handout Nature
	Part 2 Intervention: Urban
	Handout Urban
	Part 3 General


