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EXECUTIVE SUMMARY

In recent years, a growing concern has been expressed worldwide regarding a process known as the
‘extinction of experience’. Modern humans are increasingly disconnected from nature, which in turn
diminishes the multitude of health and well-being benefits that people can retrieve from experiences of
nature, and ultimately endangers their affinity towards nature and willingness to protect it. Finding ways
to improve people’s interest and connection to nature is therefore crucial for individual, societal and

environmental health, but very little is known about how this could be achieved.

In search of a solution, three studies were conducted in Ramat Hanadiv (R.H.) and the Technion to better
understand the visitors’ experience of nature and find ways to experimentally enhance this experience.
The first study characterizes the visitors’ experience of nature in R.H. and their intake of R.H. values during
the visit and is based on a large-scale questionnaire survey of 596 visitors in 2018. The second study
experimentally tested a method from psychology, i.e. priming, that uses non-invasive subtle stimuli to
induce behavior change, as a mean to promote nature interactions with 303 participants in controlled
settings (Technion campus) in 2018. The third study tested the impact of two stimuli that proved efficient
in study 2, in real-life settings, i.e. in R.H., with an experimental design and large-scale questionnaire

survey of 964 visitors in 2019.

These studies revealed that the extent to which visitors feel connected to the natural world is a strong
determinant of their experience of nature later on. More importantly, we found that it is possible to go
above and beyond this sense of connection to nature and use stimuli to enhance nature behaviors. In
turn, increasing those nature behaviors positively affect individual positive affect. This shows a promising
avenue to avert the extinction of experience and restore individual and societal health, and, potentially,
environmental health. However, more research is still needed to identify proper stimuli to get people
closer to nature in real-life settings, since results from the third study demonstrated that placing signs did

not influence people’s behaviors (since they did not pay attention to them). Results presented in this



report provide insights on R.H. visitors’ experiences of nature, observed and experimentally changed, as

well as their intake of R.H. values.

Key findings

The main motivations for visiting R.H are to learn, relax and thrill. Visitors whom are more
connected and aware to nature presented greater motivation to visit.

Values known and understood by visitors mapped on two groups: (1) education, community and
sustainability values; and (2) management and research. Understanding of the first group of
values was associated with high household income and nature relatedness. Visiting in R.H. did
not influence the way visitors perceived both groups of values, but visitors living nearby R.H.
presented better understanding of the values.

Nature relatedness affected the perception of R.H. as an urban park (for those of low nature
relatedness) or a nature reserve (high nature relatedness) among visitors living nearby R.H.
Visitors living close by reported less nature behaviors (e.g. smelling flowers, observing wildlife)
during their visit but identified themselves as more attached to R.H.

Visitors engagement was lower for those who visited only the memorial gardens compared to
those who visited the nature reserve or both parts of Ramat Hanadiv.

In the Technion, four stimuli (asking participants to smell flowers, touch natural elements,
observe wildlife or take pictures) brought participants closer to nature and enhanced the extent
to which they interacted with biodiversity on the short term (within 30min after receiving the
instruction). By doing so, it also increased their positive affect after completion of the experiment.
In the Technion, other stimuli (asking participants to listen to surrounding sounds, walk slowly,
explore more areas or turn off their phone) did not bring participants closer to nature and did not
affect their nature behaviors. These stimuli thus did not affect positive affect in turn.

In R.H., large signs at the entrance to invite visitors to smell or touch did not affect visitors’
nature behaviors and positive affect. Only 65 (6.7%) survey respondents noticed and
remembered the sign.

In R.H., during Passover, visitors reported higher positive affect on days a butterfly activity was
organized compared to other days with no activity.

In R.H., visitors who felt more related to nature reported more interactions with biodiversity
(e.g. smelling flowers, observing wildlife, taking pictures of animals) and stronger positive

affect.



INTRODUCTION

Despite extensive efforts from the conservation community, biodiversity and ecosystem functions and
services are still deteriorating worldwide (IPBES, 2019). Human behavior is a key determinant of the
current biodiversity crisis (Cardinale et al., 2012), and solutions largely depend on changing the way
people use and value nature (Keniger et al.,, 2013; Reddy et al., 2017). Yet, modern humans are
increasingly disconnected from nature, in a process known as the ‘extinction of experience’ (Pyle, 1978).
This is profoundly concerning, because it can diminish the multitude of health and well-being benefits that
people retrieve from experiences of nature, and ultimately endangers their affinity towards nature and
willingness to protect it (Soga and Gaston, 2016). Finding ways to improve people’s interest and affinity
toward nature could thus go a long way towards averting the biodiversity crisis, but very little is known

about how this could be achieved.

The extent to which an individual feels part of the natural world is one of the main determinants of nature
experiences (Lin et al., 2014; Soga and Akasaka, 2019). This sense of connection to nature primarily
develops during childhood (Chawla, 1988) and evolves over the life course of an individual (Hughes et al.,
2019). People who have high sense of connection to nature are more likely to experience nature more
regularly (Lin et al., 2014). Mounting empirical studies demonstrated the positive relationship between
guantity of nature experiences (e.g., frequency and duration of visits) and health and well-being outcomes
(Cox et al., 2017b; Shanahan et al., 2016). It has been suggested that restoration benefits one receives
depends not only on the quantity of experiences or features an environment provides, but also on how
one chooses to interact with such environment (Duvall, 2011). However, this assumption remains
unexplored. The quality of the experience of nature, i.e. how people interact with nature, was also
recently suggested as an important determinant of environmental attitudes (Colléony et al., 2019).
Understanding the links between human nature interactions, individual health, well-being and
commitment for conservation is another important avenue for research aiming at averting the biodiversity
crisis, yet still lacking. Such studies are crucial for quantifying the impacts of specific behaviors or practices
on both people and the environment (Gaston et al., 2018). They will help identifying the behaviors to
encourage or refrain, to ultimately provide people with meaningful experiences that have the potential

to positively affect their health, well-being, affinity towards nature and willingness to protect it.

As a science focused on the exploration of human cognition, behavior and well-being, psychology has an
important role to play in understanding human responses to environmental changes (Clayton, 2019). In

psychology, sense of connection to nature (here-after referred as ‘nature relatedness’) means being part



of nature and being psychologically close to nature (see concept of psychological distance in Box 1).
Methods borrowed from experimental psychology (e.g., priming; Box 1) may be used to prime those
mental construals and influence behaviors. Priming was successfully used to promote environmentally
friendly behaviors: participants who were shown pro-environmental messages were more positive
towards and selected more environmental-friendly products than the control group participants (Tate et
al., 2014). However, although such methods have been successfully used to promote environmentally-
friendly behaviors (Byerly et al., 2018), to our knowledge, the effects of primes on nature interactions
were never tested. Primes of distance (on any one dimension, spatial distance, temporal distance, social
distance, and hypotheticality) were found to affect the perceived psychological distance of objects (Trope
and Liberman, 2010). Priming psychological distance has been previously used to influence feelings of
relatedness (Williams and Bargh, 2008). Thus, we expect nature relatedness to be successfully primed by
spatial-distance cues. Furthermore, we suggest that people’s subjective experience in nature will be
influenced by psychological distance primes. That is, priming nature relatedness using a close
psychological distance from nature prime could positively influence the way people interact with the

natural world, which would result in improved health, well-being, and conservation outcomes (Fig. 1).

Box 1: Definitions of psychological distance and priming.

Psychological distance

The concept of psychological distance refers to the degree of overlap between the self and some other
person, place, or point in time (Williams and Bargh, 2008). Different dimensions of psychological
distance (time, space, social distance, and probability) affect mental construals of events, and in turn

these construals guide people's choices, preferences, and behaviors (Trope et al., 2007).

Priming

The conception of priming means that stimuli available in the environment may affect subsequent
associated behavioral responses by activating mental constructs (Molden, 2014). That is, the mere
exposure to relevant stimuli can facilitate, or prime, a host of impressions, judgments, goals, and
actions, often even outside of people’s intention or awareness (Bargh et al., 1996). In multiple areas of
research, priming was used to study the behavioral effects of activating representations of specific
social contexts, such as feeling high versus low in power (e.g., Galinsky et al. 2003), or feelings of

resource deficiency (Levontin et al., 2015).
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Figure 1: Theoretical figure of the relationship between nature relatedness (orientation), experiences of
nature (quantity — frequency or duration of visits, and quality — nature interactions) and outcomes (health,
well-being, and conservation commitment). Grey arrows indicate pathways known from the literature
(dark ones for direct effects, light ones for feedback effects). In this paper, we tested the potential effect
of priming nature relatedness on nature interactions and well-being (orange dashed arrows).

The extinction of experience is a contemporary issue also affecting the population in Israel. Like other
OECD countries, urbanization in Israel is high (over 90% of the population already lives in cities; CBS, 2015),
and this together with modern lifestyle may prevent people from experiencing nature on its complexity.
Mitigating this extinction of experience in Israel is important and understanding how this goal can be
achieved remains a major challenge for future research and action alike. Ramat Hanadiv is a nature
reserve attracting over half million visitors a year and promoting conservation management and

education that can serve as an excellent location for exploring people’s experience of nature on its

associated consequences.

Understanding the experience of nature and the means to enhance it aligns with the vision of Ramat

“

Hanadiv to “...connect more people to the natural environment and create sustainable relationship
between the two”. This reserve vigorously promotes the field of education and environmental knowledge
with an emphasis on emotional connection to the nature surrounding us and fostering values of

preservation and responsibility towards the environment. However, the quality of nature experience and



its influence on visitors’ attitudes toward conservation remain unknown. Thus, it is not yet clear to what
extent the visitors’ experience is aligned with Ramat Hanadiv vision and how this experience can be
heightened. In the longer term, this has potential repercussions for establishing and maintaining
protected areas such as national parks (Stedman 2002). Therefore, the goal of this overarching project
was to understand how visitors in Ramat Hanadiv experience nature and how these experiences can be

enhanced using simple stimulus. Specifically, we aimed to:

» Characterize the experience of nature and understand visitors’ opinions and attitudes towards
Ramat Hanadiv’s values (Study 1)
» Experimentally identify means to enhance the experience of nature in controlled settings

(Technion — Study 2) and in real-life settings (Ramat Hanadiv — Study 3)

METHODS

Study 1
Throughout April 2018, we distributed questionnaires to 596 visitors of Ramat Hanadiv (R.H.), during

Passover vacation. Half of the participants answered the questionnaire before their visit, the other half
after their visit. Participants were offered small gifts (plant seeds) in exchange for participation. The
‘before visit’ survey included questions on motivations for visiting R.H., intake of values of R.H., perception
of R.H. as urban park or nature reserve, nature relatedness and demographics. The ‘after visit’ survey
included questions on intake of values of R.H., sense of place, nature relatedness, nature activities during

the visit, and demographics.

Nature relatedness

We used the 6-item version of the Nature Relatedness scale (NR; Nisbet & Zelenski 2013). Participants
rated their level of agreement to each statement on a 5-point scale, from 1-strongly disagree to 5-strongly
agree. Based on satisfactory internal consistency (Cronbach Alpha = 0.83), we derived a single measure of

NR by averaging scores of the six items.

Nature activities during the visit

Respondents were asked to report to which extent they did a list of nine nature activities during their visit,
from 1 — not at all to 5 — throughout the entire visit. Activities were: take pictures of nature, touch
elements of nature, listen to sounds of nature, smell flowers, pick flowers, observe the landscape, observe
wildlife, observe flowers, identify plant and animal species. We derived a single measure of nature

activities by averaging scores of the nine items (a=0.76).



Motivation to visit RH

To measure motivation to visit R.H., we provided a list of 19 statements to participants, who were asked
to report the extent to which they agree to each statement, from 1 — completely disagree, to 5 —
completely agree. The 19 statements were classified into four categories of motivation: learn (3 items;

a=0.72), relax (7 items; a=0.77), social (5 items; a=0.74) and thrill (2 items; a=0.74).

We also measured perception of R.H. as an urban park or a nature reserve by asking respondents to report
whether they think R.H. as an urban park or a nature reserve, on a scale from 0 (urban park) to 10 (nature

reserve).

Intake of values of Ramat Hanadiv

To measure intake of values of R.H., we provided a list of 16 statements highlighting R.H. values in the
guestionnaire. The list of statements was built with R.H. management. Respondents were asked to report
the extent to which they agree to each of the statement, on a scale from 1 — completely disagree, to 5 —
completely agree. The values were later reclassified into two categories, based on a factor analysis,
community, education and sustainability (a=0.85), and park management and research (a=0.86); 2 items

from group ‘memorial gardens’ did not load well (a=0.54; Fig. S1 in appendix 1).

Sense of place
We measured sense of place using Fuller et al.’s scale (2007) that explores attachment (four items;

a=0.86), identity (five items; a=0.76) and reflection (five items; a=0.74).

Demographics

Additionally, we asked respondents to provide their gender, year of birth, marital status, number of
children, average income (on a scale from 0 below average to 10 above average; they were told average
household income is 15,400NIS), education level (below high school, high school, bachelor degree, second
degree, third degree). We also asked them whether they live nearby R.H. (yes/no), and the urbanization
level of their current place of residence and childhood place of residence (large city, medium sized city,

kibbutz or moshav).

Statistical analyses
We conducted linear models to explore how motivations to visit R.H., intake of values of R.H., nature
activities and sense of place during the visit vary with the types of visitors (demographics variables). All

analyses were conducted in R 3.3.3.



Study 2
We designed an experiment to identify two stimuli that enhance nature interactions and increase positive

affect in turn. From March to June 2018, 303 participants were asked to spend 30 minutes minimum
outside, in the campus of the Technion, and then to return to the lab to answer a questionnaire survey,
in exchange for a monetary compensation (30NIS; Fig. S2 in appendix 1). Nine experimental groups were
defined, with a specific instruction for each: a control group, with no specific instruction, and eight groups,
for eight different stimuli tested (i.e. observe wildlife, listen to surroundings sounds, smell flowers, take
pictures, walk more slowly than usual, touch natural elements, turn off your phone, and explore as many
different places as possible). Participants were randomly attributed to each group. The questionnaire
survey measured positive affect as a proxy of subjective well-being, nature relatedness, self-reported

nature interactions, and demographics.

Positive affect

We used the Positive and Negative Affect Scale (PANAS), a 20-item measure of positive (10 items, e.g.,
“excited”, “inspired”) and negative (10 items, e.g., “upset”, “distressed”) affect (Watson et al., 1988).
Participants reported their affect using a 5-point Likert scale. Internal consistency was satisfactory
(Cronbach Alphas; PANAS positive = 0.83; PANAS negative = 0.85). We derived single measures of positive

affectivity and negative affectivity by averaging scores of items of each scale.

Self-reported nature interactions

To measure nature interactions (NI), i.e. the extent to which participants interacted with nature, we
provided a list of 37 specific NI, i.e. observe, smell, listen, touch and take pictures (e.g., ‘did you see a
bird?’, ‘did you see a wild boar?, ‘did you touch leaves?’, ‘did you smell pine trees?’) and asked
participants to answer yes/no for each behavior. We added to this list six control behaviors, not related
to nature (e.g., ‘did you smell car pollution?’, ‘did you take a picture of buildings?’), and one behavior
considered as potentially harmful for nature (‘did you pick flower(s)?’) to ensure participants think about
the items while answering. A score of NI was derived for each participant by summing the number of “yes”

answers regarding the NI participants reported (ranging from 0 to 37).

As in study 1, we used the NR scale (Cronbach Alpha = 0.82) to measure nature relatedness. Finally, we

recorded gender and age. We kept track of the day, time and weather during the experiment.

Statistical analyses
We analyzed the effect of the primes on positive affectivity through NI using a multi-categorical mediation

model with the PROCESS procedure (Hayes, 2012) for SPSS. That is, in the mediation model, the effect of
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each prime is analyzed in comparison to the control group. We included negative affectivity as a covariate
to control for its potential effect on NI. As in the mediation model for study 1, indirect effects were
estimated using a non-parametric bootstrapping procedure. Fisher’s Least Significant Different (LSD) post-

hoc tests were used to determine the respective effects of each intervention.

Study 3
We designed an experiment to prime nature relatedness using the two stimuli identified in study 2 (i.e.

touch and smell, see results) in Ramat Hanadiv. We tested for an additional prime, in the form of activities
organized on the theme of butterflies. The prime stimuli consisted in large signs installed at the entrance
of the reserve, inviting the visitors to either touch natural elements, enjoy the smells of nature, or simply
enjoy their visit (control; Fig. 2). Throughout April and May 2019, we distributed questionnaires to 964
visitors of Ramat Hanadiv, on nine non-consecutive days (Saturdays and Passover holidays). Participants
were offered small gifts (healthy snacks) in exchange for participation. The questionnaire survey

measured positive affect, nature relatedness, self-reported nature interactions, and demographics.

As in study 1 and 2, we used the PANAS scale (Cronbach Alphas; PANAS positive = 0.87; PANAS negative
= 0.83) to measure positive affect, the NR scale (Cronbach Alpha = 0.84) to measure nature relatedness,
and the list of 37 behaviors to measure nature interactions. To increase external validity, we used a second
scale to measure positive affect, the Overall Happiness scale (OHS; Hartig et al. 2003), a thermometer-like
scale ranging from 0 (not happy at all) to 10 (very happy); we also measured nature relatedness with
another measure, the graphical measure of inclusion of nature in self (INS; Schultz 2001): this scale
consists of seven pairs of overlapping circles labeled nature and self, differing in the degree of overlap.
Participants selected the pair of circles that represent best how interconnected they feel with the natural
world, and a score of INS is derived, ranging from 1 (completely separated circles) to 7 (completely

overlapping circles). Finally, we recorded gender, age and whether they were first-time visitors.

Additionally, we collected the pictures visitors uploaded on the website of Ramat Hanadiv during the
experimental days. We coded the pictures according to the day it was posted (condition), the location
(memorial garden or nature reserve), the focus of the picture (people, nature, feature), the nature
elements (landscape, close-up or middle), whether it shows a scenery (yes/no), whether it shows

tree/flower/fruit (yes/no), whether it shows animal(s) (yes/no) and whether it shows water (yes/no).

Finally, we conducted behavioral observations of visitors’ nature interactions during the days of condition
control, touch and smell (not for butterfly activity days). One experimenter (AC) observed for 60 minutes

consecutively visitors’ nature interactions in the butterfly garden, the iris garden, and the fragrance
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garden, using the focus sample method: during 60 minutes, the experimenter observed a single person at
a time, for 2 minutes maximum, while the person enters in the selected area (e.g. butterfly garden); after
2 minutes, the observer records behaviors of the next person entering the area for 2 minutes, and so on.
One 60 minutes session was done per day per area. The observer did not record any personal information,
but estimated age and gender of the observed person, and noted the number of persons accompanying.
Twice a day, the experimenter also recorded visitors’ nature interactions along transects in the memorial
garden. For 10 minutes approximately, the experimenter walked along the selected transect and recorded
the number of visitors passing by, and the number of nature interactions that were seen. In both
protocols, recorded behaviors were: smell nature elements, touch nature elements, take picture (regular,
close-up, selfie), pick flower, observe wildlife, smash insect or tramp grass, point at natural element, catch
insect or feed animal. No other behavior or personal information was recorded, and no

photo/video/sound recording was taken.
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Figure 2: (a) The three banners that were displayed during the study. (b) View from a car on one of the
banners displayed at the entrance of Ramat Hanadiv.

Statistical analyses

Analyses were done using R and SPSS. We conducted generalized linear models to explore differences in
nature interactions and well-being between conditions. We then analyzed the relationship between
nature relatedness and well-being, and the extent to which NI mediate this relationship among visitors of
the nature reserve using a mediation model in PROCESS (Hayes, 2012) for SPSS. We first ran a mediation
model with NR as the independent variable, NI as the mediator, and positive affectivity as the dependent

variable, while we controlled for age, gender, being first-time visitors or not, and negative affectivity.
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Negative affectivity was included as a covariate to control for its potential effect on NI and to make sure
variability in positive affectivity would not be solely due to an effect of negative affectivity. Then, we
repeated this mediation model with the other measure of nature relatedness (INS), and also with the
other measure of positive affect (OHS). Combining the two measures of nature relatedness and the two
measures of positive affect resulted in four distinct mediation models, for which the mediator and the
covariates were identical. Indirect effects were estimated using a non-parametric bootstrapping
procedure. A bias-corrected bootstrap interval (Cl) was then generated for this parameter estimate, and

a Cl that does not include zero indicates a significant mediation effect (Preacher and Hayes, 2008).

To analyze differences in the pictures posted, we conducted chi-square tests on the different attributes
of the pictures, depending on the condition. There was no significant difference for any of the attributes
of the pictures between conditions. Similarly, we conducted linear models to test for differences in the
amount of nature interactions observed by the experimenter between conditions but did not find any.

We thus do not develop these in the results section.

Questionnaire surveys can be found in appendix 2, 3, and 4, for study 1, 2, and 3, respectively.

RESULTS

Study 1

The main motivations for visiting Ramat Hanadiv were learn (mean = 3.95 +0.91), relax (mean = 3.86%0.76)
and thrill (mean = 3.65+1.09; Fig. 3). The motivation social (mean = 2.96+0.96) was much lower than the
others. Thrill was significantly lower than learn and relax, and social was significantly lower than all other

motivations (Fig. 3).
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Fig. 3: Visitors’ motivations per group (learn, relax, social and thrill). Different letters represent significant
differences between groups of motivations (Wilcoxon test).

Visitors who reported being more connected to nature reported higher scores of motivations in general
than other respondents (Table 1). More educated respondents reported higher levels for motivation
‘learn’; respondents who grew up in more rural environment reported lower scores for motivation ‘learn’.
Older respondents reported higher scores for motivation ‘social’. Finally, the motivation ‘thrill’ was

positively associated with the level of education of respondents.
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Table 1: Summary statistics of variables explaining motivations. Results of the most parsimonious model after model selection based on AIC are
shown. Empty cells are for variables that were omitted in the model selection process. Significant results are highlighted in bold characters.

Motivation - Learn

Motivation - Relax

Motivation - Social

Motivation - Thrill

Linear model Linear model Linear model Linear model
Estimate SE p-value Estimate SE p-value Estimate SE p-value Estimate SE p-value
Intercept 0.39 0.94 0.67 2.45 0.3 <0.001 -0.62 0.95 0.51 -0.34 1.07 0.75
Nature relatedness 0.33 0.07 <0.001 0.37 0.06 <0.001 0.37 0.07 <0.001 0.34 0.08 <0.001
no (reference) - - - - - i - - - - - -
Live nearby
yes = - - 0.03 0.1 0.71 -0.11 0.13 0.39 -0.007 0.13 0.95
Married (reference) - - - - - i - - - - - -
Marital status Other -0.3 0.21 0.14 -0.08 0.16 0.6 -0.004 0.22 0.98 -0.12 0.25 0.62
Single -0.54 0.25 0.03 -0.06 0.21 0.76 0.08 0.28 0.75 -0.43 0.32 0.17
Average income -0.04 0.02 0.07 -0.03 0.02 0.07 0.008 0.02 0.74 -0.03 0.03 0.29
Age - - - 0.004 0.003 0.21 0.01 0.005 0.009 0.009 0.005 0.09
female (reference) - - - - - i - - - - - -
Gender
male - - - -0.07 0.09 0.39 0.01 0.12 0.91 -0.03 0.13 0.8
Below high school - - - _ _ - - - - - _ _
High school 2.57 0.9  0.004 - - - 1.49 0.9 0.1 2.69 1.02  0.009
Education Professional degree 2.73 0.87  0.002 - - - 1.5 0.89 0.09 2.91 1 0.004
First degree 2.78 0.87 0.001 - - - 1.36 0.88 0.12 2.61 0.99 0.009
Second degree 2.7 0.87  0.002 - - - 1.32 0.88 0.13 2.47 0.99 0.01
Big city (reference) - - - - - - - - - - - -
Urbaniz:?\tion place " Medium sized city 0.07 014 0.58 j _ ) ) ) ) i i i
of childhood
Kibbutz or moshav -0.3 0.14 0.03 - - - - - - - - -
Big ci f _ _ _ _ _ - - - _ - _ _
Urbanization '8 Cfty (re. eren.ce)
current place of ~ Medium sized city - - - 0.06 0.1 0.71 0.11 0.13 0.39 - - -
residence Kibbutz or moshav - - - 019 013 013 0.12 017 048 - - -
Number of children - - - 0.03 0.03 0.33 0.03 0.04 0.47 -0.01 0.05 0.8
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Visitors who reported being more connected to nature, and those who live nearby R.H. showed a higher
understanding of R.H. values in general (Table 2). Women also showed a better understanding of the
values than men. Respondents who grew up in a rural environment showed lower understanding of the
research and management values of R.H. than respondents who grew up in a big city. Finally, older
respondents, and those with higher income reported better understanding of the education, community
and sustainability values of R.H. than younger and lower income respondents. Understanding of those
two types of values did not vary between visitors asked before their visit, and those asked after their visit.
Table 2: Summary statistics of variables explaining intake of values of Ramat Hanadiv. Results of the most

parsimonious model after model selection based on AIC are shown. Empty cells are for variables that were
omitted in the model selection process. Significant results are highlighted in bold characters.

Education, community and
sustainability
Linear model Linear model

Research and management

Estimate SE p-value Estimate SE p-value

Intercept 2.97 0.14 <0.001 2.59 0.19 <0.001

Nature relatedness 0.30 0.04 <0.001 0.28 0.04 <0.001

female
Gender (reference)
male -0.19 0.06 0.001 -0.20 0.06 0.001

no
(reference)

yes 0.28 0.06 <0.001 0.24 0.07 <0.001
Age - - - 0.00 0.00 0.03
Income - - - 0.04 0.01 0.006
Big city

Urbanization (reference)
Medium

place of -0.10 0.07 0.14 - - -

. sized city
hildhood
chiichoo Kibbutz or

moshav
Big city

o (reference)
Urbanization -
Medium

current place - - - 0.06 0.07 0.39

of residence 5|‘zed city
Kibbutz or

moshav
After visit
(reference)

Living nearby
R.H.

-0.17 0.07 0.02 - - -

- - - -0.1 0.08 0.21

Survey

Before visit 0.05 0.06 0.35 0.01 0.06 0.8

Respondents who live nearby Ramat Hanadiv perceived it more as urban park than those living farther

away (Table 3); respondents who were more connected to nature perceived R.H., more as a nature
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reserve than those less connected to nature. The strength of the relationship between nature relatedness
and perception of R.H. as a nature reserve increased for respondents living nearby R.H. (Fig. 4).
Respondents who felt more connected to nature reported more nature activities than those who felt less
connected to nature; visitors who live nearby R.H. reported less nature activities than those living farther
(Table 4). Visitors living nearby Ramat Hanadiv identified themselves as more attached to R.H. (Table 5).
Visitors who felt more connected to nature also reported higher scores for all dimensions of sense of place

compared to respondents who felt less connected to nature.

Table 3: Summary statistics of variables explaining perception of Ramat Hanadiv as an urban park or
nature reserve. Results of the most parsimonious model after model selection based on AIC are shown.
Significant results are highlighted in bold characters.

Perception of RH as urban
nature or nature reserve

Linear model

Estimate SE p-value
Intercept 5.24 0.59  <0.001
no
Live nearby (reference) ; ) )
yes -2.68 1.13 0.02
Nature relatedness 0.48 0.15 0.002
Live nearby : Nature
0.68 0.28 0.01

relatedness

15



urban nature
(=]
d

N -

NRS

Live nearby

E] no
B yes

Fig. 4: Perception of Ramat Hanadiv as urban park (low value on ‘urban nature’ axis) or nature reserve
(high value on ‘urban nature’ axis) depending on nature relatedness score (NRS) and whether the
respondent lives nearby R.H. (blue) or not (red).

Table 4: Summary statistics of variables explaining nature activities during the visit of Ramat Hanadiv.
Results of the most parsimonious model after model selection based on AIC are shown. Significant results

are highlighted in bold characters.

Nature activities

Linear model
Estimate SE p-value
Intercept 3.03 0.26  <0.001
) no (reference) - - -
Live nearby
yes -0.36 0.11 0.001
female
Gender (reference) ) ) )
male -0.15 0.1 0.13
Nature relatedness 0.22 0.06 <0.001
Both i i i
(reference)
Place Botanical
visited -0.2 0.11 0.07
garden
Park -0.01 0.16 0.92
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Table 5: Summary statistics of variables explaining sense of place in R.H. Results of the most parsimonious model after model selection based on
AIC are shown. Empty cells are for variables that were omitted in the model selection process. Significant results are highlighted in bold characters.

Reflection Attachment Identity
Linear model Linear model Linear model
Estimate  SE p-value Estimate SE p-value Estimate SE p-value
Intercept 1.96 0.28 <0.001 3.44 0.21 <0.001 2.72 0.34 <0.001
no (reference) - - - - - - - - -
Live nearby
yes - - - 0.23 0.09 0.01 0.32 0.11 0.006
female (reference) - - - - - - - - _
Gender
male = = = -0.11 0.08 0.17 - - =
Nature relatedness 0.45 0.06 <0.001 0.3 0.05 <0.001 0.36 0.07 <0.001
Both (reference) - - - - - - - - -
Place visited Botanical garden -0.1 0.12 0.4 -0.12 0.09 0.2 -0.15 0.11 0.19
Park -0.26 0.16 0.11 -0.15 0.13 0.25 -0.1 0.16 0.52
First degree (reference) - - - - - - - - -
High school 0.22 0.15 0.15 - - - 0.03 0.15 0.86
Fducation  “professional degree 029 017  0.09 - - - 0.39 017  0.01
Second degree -0.26 0.13 0.03 - - - -0.06 0.12 0.6
Urbanization Big city (reference) _ _ _ _ _ _ _ _ _
current - Medium sized city - - ; 0.1 0.1 0.29 0.1 012 043
place of ) ) ) ) ) )
residence  Kibbutz or moshav - - - 014 012 0.22 022 014 0.3
Married (reference) _ - - R R - R R -
Marital Other
status . - - - - - - -0.31 0.17 0.07
Single - - - - - - 0.22 0.2 0.26
Age - - - - - - 0.00 0.00 0.83
Number of children o = = - - - 0.09 0.05 0.05
Income = = - - - - 0.01 0.02 0.7
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Study 2
Identifying two primes that increase nature interactions and positive affect

We first verified that the randomized assignment of participants to intervention groups worked properly
by demonstrating that there were no differences in participants’ characteristics and environmental
conditions between intervention groups (e.g., age, gender, NR, temperature during the experiment, see
Table S1 in appendix 1). We then verified that the primes worked as expected, using generalized linear
models. For instance, to test whether ‘observe wildlife’ prime participants reported more wildlife
observations, we compared the number of NI of the category ‘observe wildlife’ between this group and
the control group. All primes promoted (or inhibited, in case of ‘turn off the phone’ condition) the targeted
behavior, except for one (‘walk more slowly’), in comparison to the control group, suggesting that our
primes mostly worked as expected (Table 6).

Table 6: Summary of model estimates and standard errors (SE) testing for efficiency of each prime. In the

models, each group was compared to the control group (N=34), in relation to the behavior that was
primed (e.g., for the ‘observe wildlife’ group, dependent variable was the sum of ‘observe’ behaviors).

Gr.oups Observe Smell Listen to Take Walk Turn off Explore Touch
with o . more your more natural
R wildlife flowers sounds pictures

prime slowly phone areas elements

N 34 34 34 34 34 33 33 33

Model GLM GLM GLM GLM GLM GLM GLM GLM
Poisson  Poisson Gaussian Poisson Gaussian binomial Poisson Poisson

Estimate 0.41 0.63 0.97 1.35 0.04 -2.76 0.48 0.99

SE 0.16 0.18 0.31 0.16 0.13 0.70 0.10 0.14

p-value 0.01 <0.001 0.01 <0.001 0.78 <0.001 <0.001 <0.001

We found large differences in the number of NI reported between the different experimental groups
(ANOVA; F(8,294) = 6.12, p<0.001; R? = 0.11; Fig. 5). Post-hoc multiple comparisons (Table S2 in appendix
1) revealed that participants primed with high psychological distance (‘walk slower’, ‘explore more areas’
and ‘turn off the phone’) reported on average a similar number of NI as control group participants.
Participants primed with low psychological distance (‘observe wildlife’, ‘smell flowers’, ‘take pictures’, and
‘touch natural elements’) reported on average a higher number of NI compared to the control group
participants. Participants primed with ‘listen to sounds’ reported a higher number of NI compared to the

control group participants, but lower than that of other low psychological distance primes (Fig. 5).

18



Psychologically
close from natur%

14 1 .
" i Psychologically )
1 . (o
S 12 + distant from nature I
3] 1
: . 1
& 10 ! a ab I I
= T
. 1
v 8 ! I
| . ]
3 ! 1
E— 1
X ol
G 1
1) 1
S | :
]
2 |
5 2 |
z |
O 1
Control  Walk slower Turn off the  Explore Listen to Observe Take Smell Touch
phone more areas  sounds wildlife pictures flowers natural
elements

Experimental groups

Figure 5: Mean number (tstandard error) of nature interactions per experimental group (control in black,
low number of nature interactions in orange, intermediate in grey, and high number of nature interactions
in green). Main differences identified using ANOVA and Fisher’s Least Significant Different (LSD) post-hoc
comparisons are shown with letters: a similar letter illustrates no difference, two different letters mean
differences between groups (e.g., control group’s mean, letter g, is different from mean of touch natural
elements’ group, letter c, but is not different from listen to sounds’ group mean, letters ab).

Multicategorical mediation analysis of the effect of the primes on NI and positive affectivity revealed a
direct effect of NI on positive affectivity (Fig. 6; F(10, 292) = 3.98, p<0.001, R? =0.12). There were no direct
effects of any of the primes on positive affectivity (F(8, 292) = 1.00, p=0.43, R =0.02). We found relative
indirect effects for four of the five primes of closeness to nature (low psychological distance; Fig. 6) on
positive affect through NI. No other indirect effect of the other primes on positive affectivity, through NI,

were found (Fig.6).
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Figure 6: Multicategorical mediation analysis of the direct and indirect effects through nature interactions
of eight different primes (compared to the control group) on positive affectivity, controlling for the
potential effect of negative affectivity. Estimates, standard errors and p-values are provided. Arrows
indicates direct effects, grey arrows indicate effects with p>0.05, black arrows effects with p<0.05, and
the thickness of the black arrows demonstrates the strength of the effect. Bold values of relative indirect
effects highlight those for which 95% confidence interval did not include zero.

Study 3
Testing the two primes in real-life settings

We first checked whether there were differences in respondents’ characteristics between the two types
of days (Saturday or Passover holiday). We found no difference in term of type of group (alone, family,
friends or other; chisg= 5.06, df=3, p=0.16), first time visitors (chisq=1.83, df=1, p=0.17) and nature
relatedness (0.09+0.06, p=0.11). Saturday visitors were slightly older than those during Passover holidays
(2.2940.86, p=0.007).

Before analyzing the effects of the conditions (control, smell, touch and butterfly activity), we compared
visitors’ nature behaviors between sampling days. This revealed strong differences between the first

sampling day and all others (ANOVA; Chisq = 30.96, df=8, p<0.001; Post-hoc Tukey test: only the first day
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was different from others). We thus considered the first day as an outlier and removed it for subsequent
analyses. There was no difference in visitors’ nature behaviors between days (ANOVA, chisq=0.42, df=7,
p=0.42), conditions (ANOVA, chisq=1.05, df=3, p=0.78), or type of day (Saturday vs. Pessah; ANOVA,
chisq=1.69, df=1, p=0.19; Table 7). We found that positive affect differed between sampling days (ANOVA,
chisq=15.64, df=7, p=0.02), but the difference was found between one of the two butterfly days (higher
positive affect reported), and 2 other days. Only 65 (6.7%) survey respondents noticed and remembered

the sign.

We also explored which variables could potentially impact the amount of nature interactions, and the
positive affect participants reported, using generalized linear models with negative binomial or linear
distributions, respectively (Table 7). At this point, because we did not identify any differences between
conditions, we considered the whole dataset and disregarded the condition variable. We found that
nature relatedness was significantly positively associated with age; also, it was positively associated with
nature interactions, but this positive link decreased for older participants. Respondents who visited the
botanical garden and the park and those who visited only the park reported more nature interactions than
those who visited only the botanical garden (ANOVA; chisq = 16.95, df=2, p<0.001). Visitors surveyed on
Saturdays reported significantly higher positive affect than those surveyed during Passover. Nature
relatedness was positively associated with positive affect. Finally, respondents who visited R.H. on their
own reported higher positive affect than those visiting with their family or friends. Whether they were

first time visitors or not did not affect the amount of nature interactions and positive affect of visitors.
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Table 7: Summary statistics of the models explaining nature interactions and positive affect. Significant
values are in bold characters.

Nature interactions Positive affect

Negative binomial model Linear model

Estimate SE p-value Estimate SE p-value

Intercept 2.52 0.23 <0.001 3.05 0.53 <0.001
Pessah i i i i i i
Type day (reference)
Saturday 0.02 0.02 0.24 -0.15 0.05 0.004
Nature relatedness 0.12 0.01 <0.001 0.45 0.03 <0.001
Both i i i i i i
(reference)
Place visited 'V;T doer;a' 012 003 <0001  -0.07 006 031
Park -0.03 0.02 0.16 0.003 0.06 0.95
Age 0.13 0.05 0.02 -0.04 0.12 0.7
Alone i i i i i i
(reference)
Group Family -0.15 0.23 0.51 -1.36 0.52 0.009
Friends -0.28 0.23 0.23 -1.36 0.53 0.01
Others -0.03 0.4 0.92 -1.52 0.9 0.09
No
First visit (reference) ] ] ] ] ] ]
yes -0.03 0.02 0.28 0.04 0.06 0.49
Nature relatedness : age -0.04 0.01 0.004 0.04 0.03 0.16

We found a direct relationship between NR and NI (R?= 0.09; Fig. 7), while there was no relationship
between NI and any of the control variables. Then, the mediation model (R?= 0.30; Fig. 7) revealed direct
relationships between Nl and positive affect measured by positive affectivity and between NR and positive
affectivity. Age and gender were also related to positive affectivity. More importantly, we found an
indirect relationship between NR and positive affectivity, via NI (Fig. 7). We found similar results for the

three other mediation models (Fig. S3-S5 in appendix 1).
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Figure 7: Mediation analysis (N=867) exploring the direct and indirect effects through nature interactions
of nature relatedness on positive affectivity, controlling for demographics. NA stands for negative
affectivity. Estimates and standard errors are provided, as well as p-values. Black arrows indicate direct
effects with p-value <0.05, grey arrows indicate direct effects with p-value>0.05. R? of the full mediation
model = 0.30.

DISCUSSION

Nature experiences provide a wide range of psychological, physiological, and social benefits and can also
influence the way people value nature and commit to protect it (Keniger et al., 2013). The extinction of
experience that threatens the delivery of those benefits is, therefore, a rising concern for both humans
and biodiversity conservation (Soga and Gaston, 2016). Understanding and promoting opportunities to
experience nature are some of the means suggested to address this challenge (Soga et al., 2015). With a
series of studies in Ramat Hanadiv nature reserve, we (1) built applied knowledge on visitors’
motivations and drivers of their behaviors, (2) built general knowledge on the relationship between
nature interactions and well-being, and (3) tested for the first time how to promote nature interactions
and, in turn, well-being. We showed the general importance of nature relatedness, or psychological
distance to nature, for overall motivation to visit the nature reserve, understanding of its values,
attachment people develop towards the nature reserve; we also showed that nature relatedness is

positively related to the extent to which people interact with nature and to the well-being benefits gained
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from this interaction. Subsequently, we demonstrated with an experiment in controlled conditions, that
by using priming, we can overcome individual differences in nature relatedness and increase nature
interactions and well-being outcomes. However, the stimuli we designed, which prime nature relatedness
by reducing the psychological distance from nature, did not work in the field experiment. More research
remains necessary to identify the proper stimuli that can potentially be used in campaigns or interventions
that enhance meaningful experiences of nature and help mitigate the consequences of the extinction of

experience.

Visitors were more driven to Ramat Hanadiv by learning, relaxing or to lesser extent thrilling motives
than social ones, which is consistent with the values of Ramat Hanadiv on education, community and
sustainability, as well as its vision to “...connect more people to the natural environment and create
sustainable relationship between the two”. Considering these results, efforts could potentially be directed
towards providing more educational materials (e.g., guided activities or printed media), and/or relaxing
opportunities (e.g., installing more benches, picnic tables or increasing sunbathing areas). While living
nearby Ramat Hanadiv seemed to promote particularly visitors’ understanding of Ramat Hanadiv values
and attachment towards the nature reserve, visitors living farther from Ramat Hanadiv tended to
perceive it more as a nature reserve and interacted more with nature during their visit. Different strategies
may therefore be used depending on visitors’ profile. For instance, designing advertisement campaigns in
the surrounding neighborhoods that emphasize nature interactions in Ramat Hanadiv, or promote sense
of being away (Pals et al., 2009), to switch visitors perception of Ramat Hanadiv as an urban park toward
its perception as a nature reserve. In contrast, an advertisement campaign targeting people living farther
could emphasize Ramat Hanadiv vision to “...connect more people to the natural environment and create
sustainable relationship between the two”, and promote sense of belonging to the place (Hausmann et
al., 2016). Importantly, all our results from study 1 showed the importance of nature relatedness, on
visitors’ motivations to visit the reserve, understanding of its values, and nature activities during the
visit. This suggests that important efforts should be spent on bringing people closer to nature and

enhancing their nature relatedness.

Some argue that increasing time spent in nature positively affects health and well-being outcomes (Cox
et al., 2017a; Shanahan et al., 2016, 2015). Further, others suggest that conscious interactions with nature
are crucial for the experience to be meaningful and translate into health, well-being, and conservation
benefits (Colléony et al.,, 2019; Duvall, 2011). To date, studies have focused on how different

environmental features influence benefits (excluding what individuals do within those environments) and
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found inconsistent results (Pett et al., 2016). Our study explored the effect of personal factors on the
experience and showed that the restorative benefits people retrieve from experiencing a natural
environment do not only depend on the dose and features of the setting, but also on how this person
chooses to interact with such environment. Many studies of the relationship between nature relatedness,
experience of nature, and outcomes, alternatively defined nature relatedness as a dependent (e.g., Cox
et al. 2017a), independent (e.g., Colléony et al. 2017) or mediating variable (e.g., Whitburn et al. 2018).
This is mostly due to the bidirectional relationship between nature relatedness and experiences of nature
(Soga and Gaston, 2016). Here, we show that nature relatedness affects the number of interactions with
the natural environment, and that these nature interactions, in turn, positively influences the well-
being outcomes. Thus, identifying means to prime nature relatedness can be effective for improving

individual well-being and biodiversity conservation.

Psychology theories and methods are growingly used in environmental research and were shown to be
highly effective in influencing people’s behaviors (reviewed by Byerly et al. 2018). Applying such theories
and methods to conservation research can be useful for bringing people closer to nature. While previous
studies explored potential ways to promote nature relatedness (e.g., Cox & Gaston 2016), we translated
it into its psychological meaning, psychological distance from nature. Psychological distance was
successfully primed in many studies and was shown to influence behavior (e.g., Williams & Bargh 2008).
Thus, we primed the psychological distance from nature, specifically, spatial distance from nature, to
influence nature interactions. Four of the five primes of closeness (small psychological distance) indeed
increased nature interactions and well-being, and the effects of touching and smelling, that rely on
contacts or near contacts with natural elements, were particularly high compared to the other two.
Indeed, an object has to be within one’s reach to be touched, it may be farther away to be smelled, and
it can be still farther away to be heard or seen (Trope and Liberman, 2010). This supports our suggestion
that increasing nature relatedness, that is, reducing the psychological distance from nature, affects nature
interactions and well-being outcomes (Fig. 1). The benefits and the usefulness of both a theory and a
method from psychology for bringing people closer to nature are multifold, as priming psychological
distance from nature involves the use of subtle and non-invasive stimuli and is not target-specific. This
means that it has the potential to be applied to large audiences, in diverse contexts, at relatively low cost,

although further research is needed to provide empirical evidence.

The results of this study highlight the importance of looking at how people interact with nature for

restoring or enhancing health and well-being. However, since this is the first time nature relatedness was
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primed, one should be cautious with any generalization of the results before further replications of our
study are conducted in other cultural, environmental or climate contexts. One of limitation of our study
is that it relies on self-reports of nature interactions and well-being, which can be subject to self-
desirability biases for instance. Future studies may overcome this limitation by using additional
independent measures for nature interactions (e.g., behavioral observations) or well-being (e.g.,
physiological sensors) to objectively assess potential changes. It is now necessary to replicate and upscale
this study’s results to larger audiences, to test the effects of the different primes in real-life settings, since
the stimuli we designed, using large signs at the entrance of nature reserves, inviting visitors to enjoy the

smells during their visit, did not prove to be efficient.

General conservation implications

Overall, our results suggest that encouraging people to spend time in nature may not be enough, and
promoting meaningful experiences of nature is warranted. Efforts should be made to reduce the
psychological distance from nature, for instance by planting flowers at hip or chest height (e.g., in elevated
pots, or green walls) instead of at ground level. Planting aromatic or other edible plants in public spaces
will provide people more opportunities to smell or taste natural elements. Touch and smell have been
found to produce detailed, long-lasting memories (Hutmacher and Kuhbandner, 2018; Willander and
Larsson, 2006), which suggests that these primes may be particularly valuable for children when building

their emotional connection with the natural world (Chawla, 1988).

Urban or national parks often have entrance signs listing several bans, thus reminding the public to keep
distant from natural elements. In this study, the ‘turn off the phone’ prime was the only one in the ‘do
not’ format, and slightly decreased the extent to which participants interacted with nature, in comparison
to the control group. We, therefore, argue that prohibiting behaviors may be counterproductive while
promoting nature interactions that visitors may not be even aware they could or are allowed to do would
be much more valuable. This result also suggests that banning technologies might not be an adequate
solution for the extinction of experience problem, but rather that we should use technology as means to
increase people’s involvement and interest while in nature (e.g., taking pictures, sharing them on social

media, using species identification apps; Clayton et al. 2017).

Although beneficial for well-being, promoting nature interactions can come at some cost for biodiversity.
We checked in our experiment in the Technion whether people increasingly picked flowers, and we found
evidence for this for those who were primed to smell and touch; in other words, people who were asked

to smell flowers or touch natural elements reported more picking flowers than did people from other
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groups (Chi-square test: x2 (8) = 21.58, p = 0.005). However, a recent study of urban foraging (gathering
wild plants in cities) found that over-harvesting was not evident, and stewardship of urban biodiversity is
common among foragers (Landor-Yamagata et al., 2018). Nevertheless, disturbance can take other forms,
like increased trampling on flower beds, or disturbing wildlife by more actively looking for it, and we
acknowledge the potential downside effects of increasing nature interactions for conservation. We thus
need to make sure to promote behaviors that are the least harmful to biodiversity, especially in those
areas that are designated for nature conservation. There is a sharp debate on the trade-offs that occur
between ensuring individual and societal well-being and conserving biodiversity (e.g., Adams et al. 2004).
It is therefore important to carefully identify the right balance between encouraging nature interactions
and conserving biodiversity. One way to achieve this is to increase nature interactions in specific areas to
spatially limit the potentially deleterious effects of increasing those behaviors on biodiversity while
providing people with meaningful experiences of nature. Finally, promoting explicit attention to, and
interactions with biodiversity could increase people’s affinity for more ecologically complex greenspaces,

and ultimately reconcile conservation and well-being objectives (Clayton et al., 2017).
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APPENDIX 1

Table S1: Sample size, temperature during experiment, age, urbanization during childhood (from 1 — large city to 3 — village), current

urbanization (from 1 — large city to 3 — village), nature relatedness (from 1 — low to 5 — high), gender, incentives, and time of experiment, per
group. Statistical differences between groups were assessed with ANOVAs or chi-square tests.

Groups ANOVAs Chi-square
tests
. Touch
Observe Smell Listen to Take Walk more Turn off Explore F p- ) P-
Control S ) natural X
wildlife flowers sounds pictures slowly your phone  more areas value value value
elements

N 34 34 34 34 34 34 33 33 33
Temperature
(mean + SD) 24.47+4.33 25.02+4.40 25.14+4.25 25.47+3.90 25.44+3.93 25.02+4.16 24.51+£3.93 24.30+4.01 24.69+4.02 0.35 0.94
ﬁg:an +5D) 25.05+2.81 26.12+4.05 25.14+2.82 25.61+2.91 26.50+3.54 25.354+2.82 24.90£3.49 26.24+4.69 25.9645.53 0.79 0.60
Urbanization during
childhood 2.05+0.85 1.88+0.80 1.8240.83 1.82+0.86 2.02+0.79 1.760.74 1.87+0.78 1.66+0.85 1.81+0.84 0.74 0.64
(mean + SD)
(Cr::::iusrg;"'zam" 1.38+0.65  164+0.69 1524078  1.38+0.60  150+0.78  132+058  154+071  136+0.60  1.30#052 1.04 040
:“n‘;‘te‘:: :‘;';;ed"e“ 3524077  3.56£0.82  3.26£0.83  371:079  353:087 3484077  3.29+094 338083  3.44+065 099 043
Gender 16/18 20/14 16/18 16/18 19/15 17/17 16/17 18/15 20/13 311 092
(Male/female)
Incentives
(30NIS/50NIS/academic 24/0/9/1 23/2/9/0 23/2/9/0 24/1/8/1 25/2/7/0 22/1/11/0 26/1/6/0 22/1/10/0 20/1/12/0 14.03 0.94
credit/volunteer)
Time of experiment 19/15 14/20 13/21 11/23 11/23 9/25 8/25 12/21 15/18 11.05 0.19

(AM/PM)
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Table S2: Fisher’s Least Significant Difference post-hoc comparisons of the number of nature interactions between the different experimental
groups. Mean differences * standard errors (p-values) are displayed. Values in bold show values with a p-value <0.05.

Control Ot?se-rve smell flowers Listen to Take pictures Walk slower Turn off the Explore more  Touch natural

wildlife sounds phone areas elements

Control 1 -2.41+1.05 -3.82+1.05 -1.704£1.05 -2.61+1.05 0.58+1.05 0.54+1.05 -0.33+1.05 -4.30+1.05
(p=0.02) (p<0.001) (p=0.10) (p=0.01) (p=0.57) (p=0.60) (p=0.75) (p<0.001)

Observe wildlife 1 -1.414£1.05 0.70+1.05 -0.204£1.05 3.00+1.05 2.95+1.05 2.07+1.05 -1.8911.05
(p=0.18) (p=0.50) (p=0.84) (p=0.005) (p=0.006) (p=0.05) (p=0.07)

Smell flowers 1 2.11+1.05 1.20+1.05 4.41+1.05 4.36+1.05 3.48%1.05 -0.48£1.05
(p=0.04) (p=0.25) (p<0.001) (p<0.001) (p=0.001) (p=0.65)

Listen to 1 -0.91+1.05 2.29+1.05 2.24+1.05 1.37+1.05 -2.59+1.05
sounds (p=0.38) (p=0.03) (p=0.03) (p=0.19) (p=0.01)

Take pictures 1 3.20+1.05 3.16+1.05 2.28+1.05 -1.68+1.05
(p=0.003) (p=0.003) (p=0.03) (p=0.11)

Walk slower 1 -0.0411.05 -0.9211.05 -4.89%1.05
(p=0.96) (p=0.38) (p<0.001)

Turn off the 1 -0.87+1.06 -4.84+1.06
phone (p=0.41) (p<0.001)

Explore more 1 -3.96+1.06
areas (p<0.001)

Touch natural 1
elements
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Variables factor map (PCA)

Preserve natural values of the park

Preserve animals and plants
Preserve natural landscapes

Strengthening the experience of visiting

Creating scientific knowledge

Promote involvement in environment
Recycle of natural resources

Reduce fire damage by using cattle and goats

T

o | 1

3 = Memorial gardens are made for the public E

Honor the memory of Baron Edmond de Rothschild E

— Tradition of settlement, agriculture and architecture :
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~ o = §.
E Emphasis on ecolpgjgalf : %wnes\:
8 Park managment is based on researkh \
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w E
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' i
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Dim 1 (43.93%)

Figure S1: Factor analysis of intake of values of Ramat Hanadiv.
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Figure S2: Controlled experiment was done on the campus of the Technion —Israel Institute of Technology,
which comprises a forest (a-b), managed lawns (c) and an ecological garden (d). (e) Map of the campus
that was provided to participants: we drove them to the highest point of the campus (Start point in the
map), the forest, and they were asked to return to the lab (End point in map) after a minimum of 30

minutes spent outdoor in the campus. Credit pictures c and d: Technion.
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First visit

0.93 +0.42 (p=0.02)

Nature
interactions

0.04 + 0.00
(p<0.001)

0.59 +0.12
(p<0.001)

aple

Independent vari

Positive
affectivity

Inclusion of
nature in self

0.12 + 0.01 (p<0.001)
0.24 +0.05 (p<0.001

Gender

0.01 % 0.00 (p<0.001)

First visit

Figure S3: Mediation analysis (N=858) exploring the direct and indirect effects through nature interactions
of inclusion of nature in self on positive affectivity, controlling for demographics. Estimates, standard
errors, and p-values are provided. Black arrows indicate direct effects with p-value <0.05, grey arrows
indicate direct effects with p-value>0.05. R? of the full mediation model = 0.20; indirect effect of inclusion
of nature in self on positive affectivity via nature interactions: CI95% [0.01-0.03].

Age

First visit

1.02 +0.42 (p=0.01)

v ]

Nature

0.58 £ 0.12 Interactions 0.04 £ 0.00

(p<0.001) Viediato (p<0.001)

Inclusion of Overall
nature in self 0.12 + 0.03 (p<0.001) happiness

0.34 +0.09 (p<0.001

Gender NA

0.01 + 0.00 (p=0.005)

Figure S4: Mediation analysis (N=845) exploring the direct and indirect effects through nature interactions
of inclusion of nature in self on overall happiness, controlling for demographics. Estimates, standard errors
and p-values are provided. Black arrows indicate direct effects with p-value <0.05, grey arrows indicate
direct effects with p-value>0.05. R? of the full mediation model = 0.07; indirect effect of inclusion of nature
in self on overall happiness via nature interactions: C|95% [0.01-0.04].
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Age

First visit

0.85 +0.40 (p=0.03)

Nature

interactions 0.03 + 0.00

(p<0.001)

1.76 £ 0.20
(p<0.001)

Overall
happiness

Nature
relatedness

0.40  0.05 (p<0.001)
0.33 +0.09 (p<0.001

Gender

NA

Figure S5: Mediation analysis (N=852) exploring the direct and indirect effects through nature interactions
of nature relatedness on overall happiness, controlling for demographics. Estimates, standard errors and
p-values are provided. Black arrows indicate direct effects with p-value <0.05, grey arrows indicate direct
effects with p-value>0.05. R? of the full mediation model = 0.11; indirect effect of nature relatedness on
overall happiness via nature interactions: CI195% [0.02-0.10].

0.00 £ 0.00 (p=0.02)
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APPENDIX 3 — Survey study 2

Instructions

1. Control

Please spend the next 30 minutes or more waking outside around the Technion. You are free to do
whatever you want, and we only ask you not to enter any building, and to come back to the lab (location
specified in the map) afterward to complete a survey.

2. Observe wildlife

...During those 30 minutes, please observe wildlife (e.g. birds, butterflies, insects, and other wild animals).

3. Smell flowers.

...During those 30 minutes, please look for and smell flowers.

4, Listen to sounds

...During those 30 minutes, please listen to the sounds around you.

5. Take pictures

...During those 30 minutes, please use your smartphone to take pictures when you see something that
grabs your attention in nature.

6. Walk more slowly

...During those 30 minutes, please walk more slowly than you usually do.

7. Turn off your phone

...During those 30 minutes, please turn off your phone completely or put it on flight mode.

8. Explore more areas.

...During those 30 minutes, please visit as many different areas as possible.

9. Touch natural elements

...During those 30 minutes, please touch different natural elements.

Campus map (given to all participants)
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‘V" Technion
Israel Institute of
u Technology

Participant number: Date:

“Explore the Technion” survey

1. Please indicate to what extent you feel this way right now, from 1 (Very slightly or not at all) to 5
(Extremely). Please tick the right box for each line.

1-Very 2 3 4 5 - Extremely

Slightly or
Not at All

Interested

Distressed

Excited

Upset

Strong

Guilty

Scared

Hostile

Enthusiastic

Proud

Irritable

Alert

Ashamed

Inspired

Nervous

Determined

Attentive

littery

Active



Afraid

Happy

2. When walking in the Technion, did you (/tems are randomized in the survey)

no | yes | Hear any dog barking | no | yes | Smell any flower no | yes | See any bird(s)
Hear any cat mewling
no | yes | Hear water no | yes | Smell the sea no | yes | See any cat(s)
no | yes | Hear any locust(s) no | yes | Smell spices/aromatics | no | yes | See any
butterfly(ies)
no | yes | Hear frog croaking no | yes | Smell soil no | yes | See any wild
boar(s)
no | yes | Hear any car no | yes Smell pine tree | N0 | yes | See any
jackal(s)
no | yes | Hear any bird singing | no | yes | Smell lawn no | yes | See any
hedgehog(s)
no | yes | Hear the sea no | yes | Smell car pollution no | yes | See any frog(s)
no | yes | Hear any wild animal | no | yes Smell trash | no | yes | See any
lizard(s)
no | yes | See any bee(s)
no | yes | Touch any tree(s) no | yes | Take pictures of flowers | no | yes | See any beetles

no | yes | Touch any flower(s) no | yes | Take pictures of animals

no | yes | Touch any animal(s) no | yes | Take pictures of

landscapes

no | yes | Touch grass no | yes | Take close-up pictures
of insects

no | yes | Touch water no | yes | Take pictures of people

no | yes no | yes | Take pictures of trees

Touch leaves

no | yes | Touch the soil no | yes | Take selfies

no | yes | Touch a rock no | yes | Take a picture of
building

no | yes | Touch metal no | yes | Take pictures of the sky

no | yes | Pick a flower

3. Approximately, for how many minutes during your walk did you use your phone to do things 4
other than to take pictures?

Scale (0 — 60 min)

4. How many different areas did you visit?................
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5. For each of the following, please rate the extent to which you agree with the statement, from 1
(Strongly disagree) to 5 (Strongly agree). Please respond as you feel, rather than how you think “most
people” feel.

1 - Strongly 2 3 4 5 - Strongly
Disagree Agree

My connection to nature and the
environment is part of my spirituality
My relationship with nature is an
important part of who | am
| feel very connected to all living
things and the earth
I always think about how my actions
affect the environment
My ideal vacation spot would be a
remote, wilderness area
| take notice of wildlife wherever | am

6.Are you: Male / Female / Other

7. What is your year of birth?
8. Where do you live? Large city / Medium-size or small city / Settlement, Village, Moshav or Kibbutz

9. Where did you live during your childhood (6-12 years old)? Country

Large city / Medium-size or small city / Settlement, Village, Moshav or Kibbutz

Do you have any comment?

THANK YOU FOR YOUR PARTICIPATION!
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APPENDIX 4 — Survey study 3

1. During your visit, did you (/tems are randomized in the survey)

no | yes | Hear any dog barking | no | yes | Smell any flower no | yes | See any bird(s)
Hear any cat mewling
no | yes | Hear water no | yes | Smell the sea no | yes | See any cat(s)
no | yes | Hear any locust(s) no | yes | Smell spices/aromatics | no | yes | See any
butterfly(ies)
no | yes | Hear frog croaking no | yes | Smell soil no | yes | See any wild
boar(s)
no | yes | Hear any car no | yes Smell pine tree | N0 | yes | See any
jackal(s)
no | yes | Hear any bird singing | no | yes | Smell lawn no | yes | See any
hedgehog(s)
no | yes | Hear the sea no | yes | Smell car pollution no | yes | See any frog(s)
no | yes | Hear any wild animal | no | yes Smell trash | no | yes | See any
lizard(s)
no | yes | See any bee(s)
no | yes | Touch any tree(s) no | yes | Take pictures of flowers | N0 | yes | See any beetles
no | yes | Touch any flower(s) no | yes | Take pictures of animals
no | yes | Touch any animal(s) no | yes | Take pictures of
landscapes
no | yes | Touch grass no | yes | Take close-up pictures
of insects
no | yes | Touch water no | yes | Take pictures of people
no | yes no | yes | Take pictures of trees
Touch leaves
no | yes | Touch the soil no | yes | Take selfies
no | yes | Touch a rock no | yes | Take a picture of
building
no | yes | Touch metal no | yes | Take pictures of the sky
no | yes | Pick a flower
2. Is it your first visit to Ramat Hanadiv nature reserve? Yes/ No
3. Did you visit the following places?
Nature reserve Botanical garden
4. Who did you come with today?
Alone With family With friends
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5. Please indicate to what extent you feel this way right now, from 1 (Very slightly or not at all) to 5
(Extremely). Please tick the right box for each line.

1-Very 2 3 4 5 - Extremely

Slightly or
Not at All

Interested

Distressed

Excited

Upset

Strong

Guilty

Scared

Hostile

Enthusiastic

Proud

Irritable

Alert

Ashamed

Inspired

Nervous

Determined

Attentive

Jittery

Active

Afraid

Happy



6. For each of the following, please rate the extent to which you agree with the statement, from 1
(Strongly disagree) to 5 (Strongly agree). Please respond as you feel, rather than how you think “most
people” feel.
1 - Strongly 2 3 4 5 - Strongly
Disagree Agree
My connection to nature and the
environment is part of my spirituality
My relationship with nature is an
important part of who | am
| feel very connected to all living
things and the earth
| always think about how my actions
affect the environment
My ideal vacation spot would be a
remote, wilderness area
| take notice of wildlife wherever | am

7. Please circle the picture below which best describes your relationship with the natural
environment. How interconnected are you with nature?

9C
O

8. In general, how happy are you today?

Not at Very
all much
|1 | 2 | 3 | a4 5 6 7 8 9 10
9. Are you?

A man / A woman / Other

10. What is your year of birth?

11. Where do you currently live? Big city/Medium sized city/Kibbutz or moshav

12. Where did you spend your childhood (6-12 years old)? Big city/Medium sized city/Kibbutz or
moshav

13. Do you remember what the large sign at the entrance said?........ccccccceeeirrrrreennnenen.

Thank you very much for your participation!
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