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Nature Connectedness: What do we know and what could we 
know?

Pauline Smith

A narrative review and research agenda

The current climate and biodiversity crises will necessitate deep changes in 

behaviour in order to be resolved. The experience of nature connectedness has 

been the focus of much exploration as a tool that could help shift individual 

behaviours: indeed, nature connectedness is linked to both well-being and 

pro-conservation, environmentally friendly behaviours (Barragan-Jason et al., 

2023). Nature connectedness can be encouraged through positive experiences of 

contact with nature, with education about the natural world and encouraging 

people to consider the importance of nature in their lives (Sheffield et al., 2022). 

Nevertheless, nature connectedness remains a fluid and insufficiently 

understood phenomenon: it can refer to several constructs of attachment to 

specific places, subjective experiences, or psychological traits of individuals (Ives 

et al., 2017). 

Little is known about the mechanisms underlying nature connectedness as a 

psychological trait, and it may have been studied in populations that are too 

homogeneous to allow for sufficient generalisation. Indeed, most studies on this 

phenomenon have focused on people in Western countries who approach 

nature as a place of leisure. The research done outside of this setting has yielded 

contrasting results, calling into question the idea of nature connectedness as a 

human universal. For example, the only study of nature connectedness in a 

nomad pastoral population shows that they report a lower connectedness with 
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nature than people from neighbouring villages (Marczak & Sorokowski, 2017), 

contrasting with reports that farmers show higher connectedness than other 

rural residents (Kohler et al., 2014). 

This paper aims to summarise what is currently known about the underpinnings 

of nature connectedness as a psychological trait and outline the edges at which 

this concept may meet its limits. Indeed, a better understanding of what this 

connectedness can mean in a different context for people who have different 

relationships with nature is an important step towards understanding 

human-nature relationships in a non-Western-centric context and changing 

these relationships for the better. 

KEYWORDS: nature connectedness, environmental psychology, experiences of nature, 

well-being, sustainable behaviour

RSD TOPIC: Society & Culture

Introduction

In the current climate and biodiversity crisis, the relationship between humans and 

nature has been the object of much attention (Dietsch et al., 2020; Gifford, 2011; van 

der Linden, 2015): human activities play a large part in these crises, but little has 

changed in terms of impact despite growing awareness of these issues (Atkinson & 

Jacquet, 2022; Carter, 2008). While policy change and collective action are vital in 

tackling these crises (Clarke et al., 2014; Friedlingstein et al., 2014), psychology must not 

be neglected in order to understand support or lack thereof for policies and individual 

pro-environment actions (Bostrom et al., 2019; Pongiglione & Cherlet, 2015).

Among the concepts that have emerged in the study of behavioural change for 

sustainability, nature connectedness has been the subject of particular interest 

(Barbaro & Pickett, 2016; Barragan-Jason et al., 2022; Barrera-Hernández et al., 2020; 

Martin et al., 2020): indeed, people who feel more connected to nature show both more 

well-being and more environmentally-friendly actions (Barragan-Jason et al., 2023), 
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when environmental activism is often accused of making people anxious or guilting 

people into action (Eom et al., 2021; Yacek, 2022).

Nature connectedness, understood as the awareness of the deep links between 

humans and the rest of life on Earth (Zylstra et al., 2014), has thus been put forward as 

a tool in the environmental crisis that can sidestep the issue of the intention-action gap, 

and motivate action for the environment from a place of care rather than a place of 

obligation.

Environmental psychology is increasingly concerned with the relationship between 

humans and the rest of the biosphere, as it is crucial in pro-environmental behaviours, 

and the notion of connectedness with nature has been instrumental in understanding 

this relationship. Cognitive scientists have also explored this relationship, mostly 

through the prism of natural settings being beneficial to mental health and cognitive 

capacities. In particular, contact with nature has been shown to have a restorative effect 

on attention, i.e., to lead to faster recovery of attentional capacities after an activity 

inducing mental fatigue. However, nature connectedness is a complex, 

multi-dimensional concept which can refer to different phenomena depending on fields 

of research, authors, and in popular culture. Disentangling the different aspects of 

nature connectedness may help us better understand it and its mechanisms beyond its 

links with behaviour and well-being.

The purpose of the present paper is to lay out the history of the concept of nature 

connectedness and the approaches through which it has been studied in order to 

highlight future avenues of research that could deepen our understanding of this 

phenomenon.

Nature connectedness and its history

The first work to measure a sense of nature connectedness dates back only to the early 

2000s (Schultz et al., 2002, inspired by the affinity for nature from Kals et al., 1999), but 

this concept arises in a broader context of concern over the harm caused to nature by 

human activities starting in the 1970s despite human survival being directly dependent 

on the natural environment.
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Beyond human survival, environmental philosophers have called since the 1970s for the 

recognition of responsibility of care towards nature and non-human forms of life 

(Brennan & Lo, 2021). Based on earlier work, such as that of Aldo Leopold calling to see 

the land as a community to be protected (Leopold, 1949), deep ecologists call for an 

identification of human ego with the biosphere (Naess, 1973) and for an abandonment 

of a modern society that stunts human’s natural tendency to care for nature (Shepard, 

1992) while socio-ecologists call for a greater egalitarianism between humans and other 

forms of life without dissolving humanity into nature (Bookchin, 2005).

These philosophers generally consider this issue of lack of consideration for nature as a 

new issue, whether it is caused by the invention of agriculture, Christianity, or 

mechanisation (Ponting, 1991). A growing physical separation stemming from increasing 

urbanisation and decreasing physical contact with nature has indeed been documented 

and is cause for concern (Miller, 2005; Robinson & Godbey, 1997; Soga & Gaston, 2016).

Pioneer environmental psychologists Kaplan and Kaplan established that people show a 

preference for natural landscapes over human-built ones (Kaplan, 1984; Kaplan & 

Kaplan, 1989), as well as the psychological benefits of spending time in contact with 

nature in terms of stress-reduction and general well-being (Kaplan, 1973, 1983). Their 

research paved the way for much interest in the psychological benefits of contact with 

nature, from stress reduction to attention restoration, as well as physical health 

(Howard Frumkin et al., 2017; Martin et al., 2020). Another foundational work is that of 

E.O. Wilson, whose life work of passionately studying ants led him to formulate the 

biophilia hypothesis (Wilson, 1984), which postulates the existence of an “innately 

emotional affiliation of human beings to other living organisms.” This hypothesis has 

been the basis for work exploring the universality of enjoyment of nature contact and 

the potential evolutionary basis for this enjoyment (Barbiero, 2018; Kellert & Wilson, 

1993). The field of ecopsychology emerged in the same period (Roszak et al., 1995) and 

focuses primarily on the role of human-nature relationships in human well-being as it 

can be applied to psychotherapy and individual well-being.

Taken together, these works brought two separate arguments for more connections 

between humans and their natural environment: both in order to foster care for this 

environment and to enhance human well-being.
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The first measure of nature connectedness from Schultz et al. (2002) is based squarely 

on the first argument: they measure connectedness with nature, drawing a direct 

parallel with the social psychology literature measuring social connectedness in order to 

contrast it with scales measuring environmental values and behaviour.

Following their work, several psychometric scales have been developed to measure 

different aspects of connectedness with nature, such as the Connectedness to Nature 

Scale (Mayer & Frantz, 2004) and the Nature-Relatedness Scale (Nisbet et al., 2009; 

Nisbet & Zelenski, 2013), and work from the 2000s and later has now clearly established 

that nature connectedness is linked to sustainable behaviour such as recycling, reducing 

meat consumption, not taking planes, donating to environmental causes (Arendt & 

Matthes, 2016; Barbaro & Pickett, 2016; Ives et al., 2018; Martin et al., 2020). 

Research investigating the second argument, linking nature connectedness and 

well-being, gained momentum in the 2010s (Capaldi et al., 2014) and established a clear 

positive link between nature connectedness and well-being. After the positive effects of 

nature exposure on well-being had been well-established (Berman et al., 2008; Kaplan & 

Kaplan, 1989; Wells, 2000), nature connectedness was found to be a mediator for this 

effect (Mayer et al., 2009).

While these two literatures remain somewhat distinct, they generally use the same 

definitions of nature connectedness, the same tools to measure it, and cite this double 

effect of nature connectedness as an additional reason to study the phenomenon 

(Barragan-Jason et al., 2023; Cleary et al., 2020; Liefländer et al., 2013; Martin et al., 

2020). These two literatures also have a common goal of understanding the roots of 

nature connectedness and how it can be encouraged.

Definitions of nature connectedness

Over the years, several definitions of nature connectedness have been proposed. 

Schultz, in his first mention of nature connectedness, defines it as the cognitive aspect 

of self-inclusion in nature, together with caring for nature (affective aspect) and 

commitment to protect nature (behavioural aspect). He posits that “connectedness 
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refers to the extent to which an individual includes nature within his/her cognitive 

representation of self” (Schultz, 2002, p.67), in parallel to the idea that interpersonal 

closeness can be seen as the inclusion of the other in the representation of the self 

(Aron et al., 1992).

Mayer & Frantz (2004) created the first questionnaire aiming to provide a quantitative 

estimate of nature connectedness, which they define as “individuals’ affective, 

experiential sense of oneness with the natural world” rather than a cognitive belief.

The exact limits encompassed within nature connectedness, therefore, vary between 

authors: Zylstra et al., in their interdisciplinary review of the concept (2014), bring 

together two of the dimensions of self-inclusion in nature as defined by Schultz et al. 

and offer a definition of nature connectedness as “a stable state of consciousness 

comprising symbiotic cognitive, affective, and experiential traits that reflect, through 

consistent attitudes and behaviours, a sustained awareness of the interrelatedness 

between one’s self and the rest of nature”. 

In the field of education psychology, specific measures have been developed to 

measure nature connectedness in children (Cheng & Monroe, 2012), which distinguish 

several dimensions of nature connectedness along different lines: nature enjoyment, 

experiences of nature in one’s immediate environment, empathy towards living 

creatures, sense of oneness with nature, and sense of responsibility and concern for 

nature. In this case, nature enjoyment and empathy could be likened to the affective 

aspect of Schultz et al.’s self-inclusion in nature, sense of oneness to their nature 

connectedness, and sense of responsibility and concern for their commitment to 

protecting nature.

Other authors define nature connectedness in a broader manner. Ives et al. (2017) 

review the concept of human-nature connection from a broader point of view than 

psychology, including works from more diverse fields, such as geography, sociology, 

anthropology, etc. Based on this wide literature, they distinguish three broad usages of 

the term nature connectedness: nature connectedness as mind (psychometric scales), 

as experience (qualitative analyses) and as place (place attachment). Drawing on Ives et 

al. (2017), Riechers et al. (2020) build on the work of Ives et al. to define five different 

types of connectedness with nature: material (biophysical flows), experiential, emotional 
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(spirituality, place attachment), cognitive (knowledge and awareness), and philosophical 

(conception of the place of humans in nature). Similarly, Lumber et al. (2018) distinguish 

five pathways to nature connection, which are contact, emotion, meaning, compassion, 

and beauty. These categories are similar to Riechers et al.’s, with the meaning being 

similar to their philosophical category but no cognitive category.

This plurality of definitions shows how multifaceted the concept and experience of 

nature connectedness can be and the variety of factors that go into the subjective 

experience of being connected with nature. It also highlights the variety of definitions of 

nature to which one can feel connected: nature as a spiritual force, a set of physical 

laws, a beautiful landscape seen on a hike, a plant on one’s desk, etc.

It is also important to note that relationships with nature can be quite diverse and not 

always positive: Soga and Gaston (2020), for example, call for more research on 

negative interactions between humans and nature.

The roots of nature connectedness

This ties back to the roots of nature connectedness: people who spend time in very 

different natural landscapes or who have very different activities in nature may relate to 

it differently and assign different values to nature (Kellert, 1993).

Indeed, rural green places, for example, result in more nature connectedness than 

coastal blue places (Wyles et al., 2019), and activities where people focus on nature, like 

photography or watching wildlife, predict more nature connectedness than simply 

spending time in nature (Richardson et al., 2021; Zhang et al., 2014).

While nature connectedness is often presented as the remedy to a lack of contact 

between humans and nature, many experiences and personal characteristics are 

associated with it. Women report more nature connectedness, as do more open and 

empathetic people and people who are more liberal, more spiritual, and self-describe as 

environmentalists (Lengieza & Swim, 2021b). Education can have an impact on the 

nature connectedness of both children and college students (Barrable, 2019; Ernst & 

Theimer, 2011; Kossack & Bogner, 2012; Lankenau, 2016; Liefländer et al., 2013), as can 

daily contact with green infrastructure (Abdelaal, 2019; Dipeolu & Ibem, 2022).
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More generally, experiences of contact with nature in childhood and adulthood are 

associated with nature-connectedness (Cleary et al., 2020; Sheffield et al., 2022), which 

may explain why rural youths report more nature-connectedness than urban youths 

(Klassen, 2010; Price et al., 2022), as do people who participate in farming or gardening 

(Kohler et al., 2014; Lumber et al., 2018; Pérez-López et al., 2020; Pérez-Ramírez et al., 

2021).

Indirect experiences with nature, such as art and documentaries, can also encourage 

nature connectedness (Arendt & Matthes, 2016; Lumber et al., 2018). Even more 

indirect experiences, like meditation, reflection, and consuming psychedelic drugs, also 

have an impact (Lengieza & Swim, 2021b). These experiences can also arise from design 

features inbuilt spaces: biophilic design principles such as botanical motifs or the use of 

natural materials (Kellert, 2008, p.7-8) can contribute to nature connectedness (Alves et 

al. 2022; Richardson and Butler, 2022).

While many predictors of nature connectedness are now well-known, little is known 

about the psychological mechanisms that lead from these predictors to nature 

connectedness. It has been shown that contact with nature elicits positive emotions 

such as elevated mood, awe, compassion, gratitude, and diminished self-awareness 

(Lengieza & Swim, 2021a; Nisbet & Zelenski, 2011; Petersen et al., 2019). The positive 

effects of contact with nature on cognitive functioning and emotional regulation may 

also play a role (Barrera-Hernández et al., 2020; Giusti & Samuelsson, 2020; Wyles et al., 

2019). Paying attention to nature while immersed in it also seems to play an important 

role in nature connectedness (Richardson et al., 2021).

The breadth of the definition of nature connectedness may actually hinder the search 

for mechanisms: its cognitive, affective, and experiential aspects may have different 

causes. 

It is likely that someone who feels connected to nature in a purely cognitive way, stating 

that they know that their livelihood depends on nature but who does not feel any 

emotional attachment to it, is experiencing different processes from someone who feels 

deep empathy for the plants in their home. They may also assign different values to this 

connection, as shown by Kellert (1993).

PROCEEDINGS OF RELATING SYSTEMS THINKING AND DESIGN, RSD12
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When studying contact with nature, it will be helpful to follow Ives et al.’s 

recommendation to specify the place and the modality of contact with nature: 

familiarity with a place, especially in the long term, could lead to a different aspect of 

nature connectedness than admiration of many exotic landscapes, more dependent on 

place attachment. Similarly, the care of a garden, a plant, or an animal may hinge on 

different mechanisms than simple contact or actions taken for the benefit of nature in 

general. 

Is nature connectedness universal?

While it could be beneficial to narrow down research on specific dimensions of nature 

connectedness, we should simultaneously widen its field of application.

Indeed, nature-connectedness research suffers a common bias in behavioural research: 

it focuses overwhelmingly on WEIRD (western, industrialised, rich, democratic) 

countries, especially when it comes to quantitative research (Ives et al., 2017; Marczak & 

Sorokowski, 2018; Sedawi et al., 2020). It is interesting to note that disparities have been 

found within WEIRD countries: different racial groups in the United States may have 

different relationships with nature that reflect, for example, the historical exclusion of 

Black people from natural spaces in this country (Taylor, 2018; Taylor, 2019).

This bias is particularly problematic since alienation from nature has been described as 

specific to Western culture, and indigenous people from around the globe are often 

heralded as examples of respectful relationship with nature. Knowing more about 

nature connectedness in non-WEIRD contexts could be helpful to widen our 

understanding of what nature connectedness can be.

Nevertheless, there is a small but significant scholarship on the relationship between 

culture and nature connectedness, specifically exploring the universality of this 

experience or nature connectedness in developing countries (Andrea et al., 2015; 

Dipeolu & Ibem, 2022; Marczak & Sorokowski, 2018; Tester-Jones et al., 2020). 

While it is argued that nature connectedness could be a universal phenomenon based 

on an evolutionary advantage of affinity for nature (Kellert & Wilson, 1993), we also 

know that cultural norms shape the types of interactions that people have with nature 
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and how they perceive these interactions (Andrea et al., 2015), which means cultural 

variations may be interesting to study in order to better understand what part of nature 

connectedness is truly universal.

A study of nature connectedness in Bedouin children in Israel (Sedawi et al., 2020) 

shows the influence of cultural norms, including gender norms, on ways of engaging 

with nature, but also that pollution and harsh climate can be strong barriers to the 

enjoyment of contact with nature, and to the development of a positive sense of nature 

connectedness. 

A few studies explore the impact of indigenous cultures on nature connectedness, with 

contrasting results: Niigaaniin & MacNeill (2022) show that North-American Anishinaabe 

indigenous cultural knowledge is associated with nature relatedness, while Marczak & 

Sorokowski (2018) show that Kenyan Meru semi-nomadic traditional lifestyle is 

associated with less affinity towards nature than in Meru people who live in a town, 

watch television and attend formal schooling.

The authors argue that having a livelihood less dependent on nature and being less 

exposed to natural dangers could allow for the development of more positive feelings 

towards non-human life. They argue that contact with nature in Western societies is 

correlated with nature connectedness because that contact is chosen and generally 

takes place in recreational settings.

Marczak and Sorokowski raise the interesting criticism that most of the research on 

nature connectedness concerns people whose only contact with nature is through 

leisure, which could have a major impact on their relationship with nature. Very few 

studies explore nature contact that is not chosen. Kohler et al. (2014) explore specifically 

French farmers’ relationship with nature and show that farmers identify themselves 

more strongly with nature than other residents of their rural municipalities. These 

farmers, however, are also more opposed to the creation of protected natural areas 

and are more likely to consider that nature should be tidy and under human control.

These results highlight that contact with nature does not automatically lead to more 

nature connectedness and suggest that the positive effect of contact with nature on 

connectedness may be specific to contact during leisure activities.
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Conclusion

Nature connectedness is a complex, multidimensional concept which has proven 

helpful over the past decades as a tool to motivate sustainable behaviour while 

heightening well-being. However, the psychological roots of nature connectedness are 

still poorly understood, and untangling the different dimensions of nature 

connectedness may help better understand its causes. In particular, place attachment 

could play an important role in nature connectedness.

Following the bias of many fields of research, environmental psychology has explored 

mostly the relationships with the nature of people living in Western countries in the 

context of leisure activities. These biases could hinder our understanding of nature 

connectedness and of the variety of modalities in which humans can feel connected to 

nature.

Narrowing the focus of future research on specific aspects of nature connectedness 

while studying more varied populations could, therefore, help us gain a better 

understanding of the scope of nature connectedness and its mechanisms.

References

1. Abdelaal, M. S. (2019). Biophilic campus: An emerging planning approach for a 

sustainable innovation-conducive university. Journal of Cleaner Production, 215, 

1445–1456. https://doi.org/10.1016/j.jclepro.2019.01.185

2. Alves, S., Betrabet Gulwadi, G., & Nilsson, P. (2022). An exploration of how biophilic 

attributes on campuses might support student connectedness to nature, others, 

and self. Frontiers in Psychology, 12, 793175. 

https://doi.org/10.3389/fpsyg.2021.793175

3. Andrea Donnell & Robert Rinkoff. (2015). The Influence of Culture on Children’s 

Relationships with Nature. Children, Youth and Environments, 25(3), 62. 

https://doi.org/10.7721/chilyoutenvi.25.3.0062

4. Arendt, F., & Matthes, J. (2016). Nature Documentaries, Connectedness to Nature, 

and Pro-environmental behavior. Environmental Communication, 10(4), 453–472. 

https://doi.org/10.1080/17524032.2014.993415

PROCEEDINGS OF RELATING SYSTEMS THINKING AND DESIGN, RSD12



12

5. Aron, A., Aron, E. N., & Smollan, D. (1992). Inclusion of Other in the Self Scale and 

the structure of interpersonal closeness. Journal of Personality and Social Psychology, 

63(4), 596–612. https://doi.org/10.1037/0022-3514.63.4.596

6. Atkinson, Q. D., & Jacquet, J. (2022). Challenging the Idea That Humans Are Not 

Designed to Solve Climate Change. Perspectives on Psychological Science, 17(3), 

619–630. https://doi.org/10.1177/17456916211018454

7. Barbaro, N., & Pickett, S. M. (2016). Mindfully green: Examining the effect of 

connectedness to nature on the relationship between mindfulness and engagement 

in pro-environmental behavior. Personality and Individual Differences, 93, 137–142. 

https://doi.org/10.1016/j.paid.2015.05.026

8. Barbiero, G. (2018). From Biophilia to Naturalist Intelligence Passing Through 

Perceived Restorativeness and Connection to Nature. Annals of Reviews & Research, 

3(1). https://doi.org/10.19080/ARR.2018.03.555604

9. Barrable, A. (2019). The Case for Nature Connectedness as a Distinct Goal of Early 

Childhood Education. International Journal of Early Childhood Environmental 

Education, 6(2), 59–70.

10. Barragan-Jason, G., de Mazancourt, C., Parmesan, C., Singer, M. C., & Loreau, M. 

(2022). Human–nature connectedness as a pathway to sustainability: A global 

meta-analysis. Conservation Letters, 15(1), e12852. 

https://doi.org/10.1111/conl.12852

11. Barragan-Jason, G., Loreau, M., de Mazancourt, C., Singer, M. C., & Parmesan, C. 

(2023). Psychological and physical connections with nature improve both human 

well-being and nature conservation: A systematic review of meta-analyses. Biological 

Conservation, 277, 109842. https://doi.org/10.1016/j.biocon.2022.109842

12. Barrera-Hernández, L. F., Sotelo-Castillo, M. A., Echeverría-Castro, S. B., & 

Tapia-Fonllem, C. O. (2020). Connectedness to Nature: Its Impact on Sustainable 

Behaviors and Happiness in Children. Frontiers in Psychology, 11, 276. 

https://doi.org/10.3389/fpsyg.2020.00276

13. Berman, M. G., Jonides, J., & Kaplan, S. (2008). The Cognitive Benefits of Interacting 

With Nature. Psychological Science, 19(12), 1207–1212. 

https://doi.org/10.1111/j.1467-9280.2008.02225.x

PROCEEDINGS OF RELATING SYSTEMS THINKING AND DESIGN, RSD12



13

14. Bookchin, M. (2005). The ecology of freedom: The emergence and dissolution of 

hierarchy. AK Press.

15. Bostrom, A., Hayes, A. L., & Crosman, K. M. (2019). Efficacy, Action, and Support for 

Reducing Climate Change Risks. Risk Analysis, 39(4), 805–828. 

https://doi.org/10.1111/risa.13210

16. Brennan, A., & Lo, Y.-S. (2021). Environmental Ethics. In E. N. Zalta (Ed.), The Stanford 

Encyclopedia of Philosophy (Summer 2021). Metaphysics Research Lab, Stanford 

University. https://plato.stanford.edu/entries/ethics-environmental/#EnvEthPol

17. Capaldi, C. A., Dopko, R. L., & Zelenski, J. M. (2014). The relationship between nature 

connectedness and happiness: A meta-analysis. Frontiers in Psychology, 5. 

https://doi.org/10.3389/fpsyg.2014.00976

18. Carter, N. (2008). Combating Climate Change in the UK: Challenges and Obstacles. 

The Political Quarterly, 79(2), 194–205. 

https://doi.org/10.1111/j.1467-923X.2008.00913.x

19. Cheng, J. C.-H., & Monroe, M. C. (2012). Connection to Nature: Children’s Affective 

Attitude Toward Nature. Environment and Behavior, 44(1), 31–49. 

https://doi.org/10.1177/0013916510385082

20. Clarke, L., Jiang, K., Akimoto, K., Babiker, M., Blanford, G., Fisher-Vanden, K., 

Hourcade, J.-C., Krey, V., Kriegler, E., Löschel, A., McCollum, D., Paltsev, S., Rose, S., 

Shukla, P. R., Tavoni, M., Zwaan, B. C. C. van der, & Vuuren, D. P. van. (2014). 

Assessing Transformation Pathways. In O. Edenhofer, R. Pichs-Madruga, Y. Sokona, 

E. Farahani, S. Kadner, K. Seyboth, A. Adler, I. Baum, S. Brunner, P. Eickemeier, B. 

Kriemann, J. Savolainen, S. Schlömer, C. von Stechow, T. Zwickel, & J. C. Minx (Eds.), 

Climate Change 2014: Mitigation of Climate Change. Contribution of Working Group III to 

the Fifth Assessment Report of the Intergovernmental Panel on Climate Change. 

Cambridge University Press.

21. Cleary, A., Fielding, K. S., Murray, Z., & Roiko, A. (2020). Predictors of Nature 

Connection Among Urban Residents: Assessing the Role of Childhood and Adult 

Nature Experiences. Environment and Behavior, 52(6), 579–610. 

https://doi.org/10.1177/0013916518811431

22. Dietsch, A. M., Wallen, K. E., Clayton, S., Kretser, H. E., Kyle, G. T., Ma, Z., & 

Vercammen, A. (2020). Introduction: New directions in conservation psychology at a 

PROCEEDINGS OF RELATING SYSTEMS THINKING AND DESIGN, RSD12



14

critical time. Conservation Biology, 34(6), 1335–1338. 

https://doi.org/10.1111/cobi.13629

23. Dipeolu, A. A., & Ibem, E. O. (2022). The influence of green infrastructure on 

residents’ connectedness with nature in Lagos, Nigeria. Urbani Izziv, 33(1), 82–92. 

https://doi.org/10.5379/urbani-izziv-en-2022-33-01-02

24. Eom, K., Tok, T. Q. H., Saad, C. S., & Kim, H. S. (2021). Religion, environmental guilt, 

and pro-environmental support: The opposing pathways of stewardship belief and 

belief in a controlling god. Journal of Environmental Psychology, 78, 101717. 

https://doi.org/10.1016/j.jenvp.2021.101717

25. Ernst, J., & Theimer, S. (2011). Evaluating the effects of environmental education 

programming on connectedness to nature. Environmental Education Research, 17(5), 

577–598. https://doi.org/10.1080/13504622.2011.565119

26. Friedlingstein, P., Andrew, R. M., Rogelj, J., Peters, G. P., Canadell, J. G., Knutti, R., 

Luderer, G., Raupach, M. R., Schaeffer, M., van Vuuren, D. P., & Le Quere, C. (2014). 

Persistent growth of CO2 emissions and implications for reaching climate targets. 

Nature Geoscience, 7(10), 709–715. https://doi.org/10.1038/ngeo2248

27. Gifford, R. (2011). The dragons of inaction: Psychological barriers that limit climate 

change mitigation and adaptation. American Psychologist, 66(4), 290–302. 

https://doi.org/10.1037/a0023566

28. Giusti, M., & Samuelsson, K. (2020). The regenerative compatibility: A synergy 

between healthy ecosystems, environmental attitudes, and restorative experiences. 

PLOS ONE, 15(1), e0227311. https://doi.org/10.1371/journal.pone.0227311

29. Howard Frumkin, Gregory N. Bratman, Sara Jo Breslow, Bobby Cochran, Peter H. 

Kahn Jr, Joshua J. Lawler, Phillip S. Levin, Pooja S. Tandon, Usha Varanasi, Kathleen L. 

Wolf, & Spencer A. Wood. (2017). Nature Contact and Human Health: A Research 

Agenda. Environmental Health Perspectives, 125(7), 075001. 

https://doi.org/10.1289/EHP1663

30. Ives, C. D., Abson, D. J., von Wehrden, H., Dorninger, C., Klaniecki, K., & Fischer, J. 

(2018). Reconnecting with nature for sustainability. Sustainability Science, 13(5), 

1389–1397. https://doi.org/10.1007/s11625-018-0542-9

31. Ives, C. D., Giusti, M., Fischer, J., Abson, D. J., Klaniecki, K., Dorninger, C., Laudan, J., 

Barthel, S., Abernethy, P., Martín-López, B., Raymond, C. M., Kendal, D., & von 

PROCEEDINGS OF RELATING SYSTEMS THINKING AND DESIGN, RSD12



15

Wehrden, H. (2017). Human–nature connection: A multidisciplinary review. Current 

Opinion in Environmental Sustainability, 26–27, 106–113. 

https://doi.org/10.1016/j.cosust.2017.05.005

32. Kals, E., Schumacher, D., & Montada, L. (1999). Emotional Affinity toward Nature as 

a Motivational Basis to Protect Nature. Environment and Behavior, 31(2), 178–202. 

https://doi.org/10.1177/00139169921972056

33. Kaplan, R. (1973). Some Psychological Benefits of Gardening. Environment and 

Behavior, 5(2), 145–162. https://doi.org/10.1177/001391657300500202

34. Kaplan, R. (1983). The role of nature in the urban context. In I. Altman & J. Wohlwill 

(Eds.), Behavior and the Natural Environment. Plenum Press.

35. Kaplan, R. (1984). Wilderness perception and psychological benefits: An analysis of a 

continuing program. Leisure Sciences, 6(3), 271–290. 

https://doi.org/10.1080/01490408409513036

36. Kaplan, R., & Kaplan, S. (1989). The Experience of Nature: A Psychological Perspective. 

Cambridge University Press.

37. Kellert, S. R. (1993). The Biological Basis for Human Values of Nature. In E. O. Wilson 

& S. R. Kellert (Eds.), The Biophilia Hypothesis. Island Press.

38. Kellert, S. R., Heerwagen, J. H., Mador, M. L. (2008). Biophilic Design: The Theory, 

Science, and Practice of Bringing Buildings to Life. Wiley.

39. Kellert, S. R., & Wilson, E. O. (1993). The Biophilia Hypothesis. Island Press.

40. Klassen, M. J. (2010). Comparing Rural and Urban Youth’s Relationships With Nature 

(Published Heritage Branch) [Master of Arts, Royal Roads University]. Library and 

Archives Canada. 

https://central.bac-lac.gc.ca/.item?id=MR58703&op=pdf&app=Library&oclc_number

=756266901

41. Kohler, F., Thierry, C., & Marchand, G. (2014). Multifunctional Agriculture and 

Farmers’ Attitudes: Two Case Studies in Rural France. Human Ecology, 42(6), 

929–949. https://doi.org/10.1007/s10745-014-9702-4

42. Kossack, A., & Bogner, F. X. (2012). How does a one-day environmental education 

programme support individual connectedness with nature? Journal of Biological 

Education, 46(3), 180–187. https://doi.org/10.1080/00219266.2011.634016

PROCEEDINGS OF RELATING SYSTEMS THINKING AND DESIGN, RSD12



16

43. Lankenau, G. (2016). Fostering connectedness to nature in higher education. 

Environmental Education Research, 24, 1–15. 

https://doi.org/10.1080/13504622.2016.1225674

44. Lengieza, M. L., & Swim, J. K. (2021a). Diminished Public Self-Awareness in Nature 

Contributes to the Positive Effects of Contact with Nature on Connectedness to 

Nature. Ecopsychology, 13(3), 210–218. https://doi.org/10.1089/eco.2020.0047

45. Lengieza, M. L., & Swim, J. K. (2021b). The Paths to Connectedness: A Review of the 

Antecedents of Connectedness to Nature. Frontiers in Psychology, 12, 763231. 

https://doi.org/10.3389/fpsyg.2021.763231

46. Leopold, A. (1949). The Land Ethic. In A Sand County Almanac (1970th ed., pp. 

237–264). Ballantine. https://rintintin.colorado.edu/~vancecd/phil308/Leopold.pdf

47. Liefländer, A. K., Fröhlich, G., Bogner, F., & Schultz, P. (2013). Promoting 

connectedness with nature through environmental education. Environmental 

Education Research, 19, 370–384. https://doi.org/10.1080/13504622.2012.697545

48. Lumber, R., Richardson, M., & Sheffield, D. (2018). The Seven Pathways to Nature 

Connectedness: A Focus Group Exploration. European Journal of Ecopsychology, 6, 

47–68.

49. Marczak, M., & Sorokowski, P. (2018). Emotional Connectedness to Nature Is 

Meaningfully Related to Modernization. Evidence From the Meru of Kenya. Frontiers 

in Psychology, 9. https://www.frontiersin.org/article/10.3389/fpsyg.2018.01789

50. Martin, L., White, M. P., Hunt, A., Richardson, M., Pahl, S., & Burt, J. (2020). Nature 

contact, nature connectedness and associations with health, wellbeing and 

pro-environmental behaviors. Journal of Environmental Psychology, 68, 101389. 

https://doi.org/10.1016/j.jenvp.2020.101389

51. Mayer, F. S., & Frantz, C. M. (2004). The connectedness to nature scale: A measure of 

individuals’ feeling in community with nature. Journal of Environmental Psychology, 

24(4), 503–515. https://doi.org/10.1016/j.jenvp.2004.10.001

52. Mayer, F. S., Frantz, C. M., Bruehlman-Senecal, E., & Dolliver, K. (2009). Why Is 

Nature Beneficial?: The Role of Connectedness to Nature. Environment and Behavior, 

41(5), 607–643. https://doi.org/10.1177/0013916508319745

53. Miller, J. R. (2005). Biodiversity conservation and the extinction of experience. Trends 

in Ecology & Evolution, 20(8), 430–434. https://doi.org/10.1016/j.tree.2005.05.013

PROCEEDINGS OF RELATING SYSTEMS THINKING AND DESIGN, RSD12



17

54. Naess, A. (1973). The shallow and the deep, long-range ecology movement. A 

summary. Inquiry, 16(1–4), 95–100. https://doi.org/10.1080/00201747308601682

55. Niigaaniin, M., & MacNeill, T. (2022). Indigenous Culture and Nature Relatedness: 

Results from a Community-Led Study. SSRN Electronic Journal. 

https://doi.org/10.2139/ssrn.4105338

56. Nisbet, E. K., & Zelenski, J. M. (2011). Underestimating Nearby Nature: Affective 

Forecasting Errors Obscure the Happy Path to Sustainability. Psychological Science, 

22(9), 1101–1106. https://doi.org/10.1177/0956797611418527

57. Nisbet, E. K., & Zelenski, J. M. (2013). The NR-6: A new brief measure of nature 

relatedness. Frontiers in Psychology, 4. https://doi.org/10.3389/fpsyg.2013.00813

58. Nisbet, E. K., Zelenski, J. M., & Murphy, S. A. (2009). The Nature Relatedness Scale: 

Linking Individuals’ Connection With Nature to Environmental Concern and 

Behavior. Environment and Behavior, 41(5), 715–740. 

https://doi.org/10.1177/0013916508318748

59. Pérez-López, R., Eugenio-Gozalbo, M., Zuazagoitia, D., & Ruiz-González, A. (2020). 

Organic Learning Gardens in Higher Education: Do They Improve Kindergarten 

Pre-service Teachers’ Connectedness to and Conception of Nature? Frontiers in 

Psychology, 11. https://doi.org/10.3389/fpsyg.2020.00282

60. Pérez-Ramírez, I., García-Llorente, M., Saban de la Portilla, C., Benito, A., & Castro, A. 

J. (2021). Participatory collective farming as a leverage point for fostering 

human-nature connectedness. Ecosystems and People, 17(1), 222–234. 

https://doi.org/10.1080/26395916.2021.1912185

61. Petersen, E., Fiske, A. P., & Schubert, T. W. (2019). The Role of Social Relational 

Emotions for Human-Nature Connectedness. Frontiers in Psychology, 10. 

https://www.frontiersin.org/article/10.3389/fpsyg.2019.02759

62. Pongiglione, F., & Cherlet, J. (2015). The Social and Behavioral Dimensions of Climate 

Change: Fundamental but Disregarded? Journal for General Philosophy of Science, 

46(2), 383–391. https://doi.org/10.1007/s10838-015-9305-9

63. Ponting, C. (1991). A Green History of the World: The environmental collapse of great 

civilizations. Penguin Books. 

https://scholar.google.com/scholar?hl=fr&as_sdt=0,9&q=green+history+of+the+worl

d

PROCEEDINGS OF RELATING SYSTEMS THINKING AND DESIGN, RSD12



18

64. Price, E., Maguire, S., Firth, C., Lumber, R., Richardson, M., & Young, R. (2022). 

Factors associated with nature connectedness in school-aged children. Current 

Research in Ecological and Social Psychology, 3. 

https://doi.org/10.1016/j.cresp.2022.100037

65. Richardson, M., & Butler, C. W. (2022). Nature connectedness and biophilic design. 

Building Research & Information, 50(1-2), 36-42. 

https://doi.org/10.1080/09613218.2021.2006594

66. Richardson, M., Hamlin, I., Butler, C. W., Thomas, R., & Hunt, A. (2021). Actively 

Noticing Nature (Not Just Time in Nature) Helps Promote Nature Connectedness. 

Ecopsychology, eco.2021.0023. https://doi.org/10.1089/eco.2021.0023

67. Riechers, M., Balázsi, Á., Abson, D., & Fischer, J. (2020). The influence of landscape 

change on multiple dimensions of human–nature connectedness. Ecology and 

Society, 25(3). https://doi.org/10.5751/ES-11651-250303

68. Robinson, J. P., & Godbey, G. (1997). Time for Life: The Surprising Ways Americans Use 

Their Time. Penn State Press.

69. Roszak, T., Gomes, M. E., & Kanner, A. D. (Eds.). (1995). Ecopsychology: Restoring the 

earth, healing the mind. Sierra Club Books.

70. Schultz, P. W. (2002). Inclusion with Nature: The Psychology Of Human-Nature 

Relations. In P. Schmuck & W. P. Schultz (Eds.), Psychology of Sustainable Development 

(pp. 61–78). Springer US. https://doi.org/10.1007/978-1-4615-0995-0_4

71. Sedawi, W., Assaraf, O., & Reiss, M. J. (2020). Indigenous children’s connectedness to 

nature: The potential influence of culture, gender and exposure to a contaminated 

environment. Cultural Studies of Science Education, 15, 955–989. 

https://doi.org/10.1007/s11422-020-09982-8

72. Sheffield, D., Butler, C. W., & Richardson, M. (2022). Improving Nature 

Connectedness in Adults: A Meta-Analysis, Review and Agenda. Sustainability, 14(19), 

Article 19. https://doi.org/10.3390/su141912494

73. Shepard, P. (1992). Nature and Madness. Sierra Club Books.

74. Soga, M., & Gaston, K. J. (2016). Extinction of experience: The loss of human — 

nature interactions. Frontiers in Ecology and the Environment, 14(2), 94–101.

PROCEEDINGS OF RELATING SYSTEMS THINKING AND DESIGN, RSD12



19

75. Soga, M., & Gaston, K. J. (2020). The ecology of human–nature interactions. 

Proceedings of the Royal Society B: Biological Sciences, 287(1918), 20191882. 

https://doi.org/10.1098/rspb.2019.1882

76. Taylor, D. E. (2018). Racial and ethnic differences in connectedness to nature and 

landscape preferences among college students. Environmental Justice, 11(3), 

118-136. https://doi.org/10.1089/env.2017.0040

77. Taylor, D. E. (2019). College students and nature: differing thoughts of fear, danger, 

disconnection, and loathing. Environmental management, 64(1), 79-96. 

https://doi.org/10.1007/s00267-019-01172-9

78. Tester-Jones, M., White, M. P., Elliott, L. R., Weinstein, N., Grellier, J., Economou, T., 

Bratman, G. N., Cleary, A., Gascon, M., Korpela, K. M., Nieuwenhuijsen, M., 

O’Connor, A., Ojala, A., van den Bosch, M., & Fleming, L. E. (2020). Results from an 18 

country cross-sectional study examining experiences of nature for people with 

common mental health disorders. Scientific Reports, 10(1), Article 1. 

https://doi.org/10.1038/s41598-020-75825-9

79. van der Linden, S. (2015). The social-psychological determinants of climate change 

risk perceptions: Towards a comprehensive model. Journal of Environmental 

Psychology, 41, 112–124. https://doi.org/10.1016/j.jenvp.2014.11.012

80. Wells, N. M. (2000). At Home with Nature: Effects of “Greenness” on Children’s 

Cognitive Functioning. Environment and Behavior, 32(6), 775–795. 

https://doi.org/10.1177/00139160021972793

81. Wilson, E. O. (1984). Biophilia: The human bond with other species. Harvard Univ. 

Press.

82. Wyles, K. J., White, M. P., Hattam, C., Pahl, S., King, H., & Austen, M. (2019). Are Some 

Natural Environments More Psychologically Beneficial Than Others? The Importance 

of Type and Quality on Connectedness to Nature and Psychological Restoration. 

Environment and Behavior, 51(2), 111–143. 

https://doi.org/10.1177/0013916517738312

83. Yacek, D. W. (2022). Anxiety, Guilt and Activism in Teaching about Climate Change. 

In J. Drerup, F. Felder, V. Magyar-Haas, & G. Schweiger (Eds.), Creating Green Citizens: 

Bildung, Demokratie und der Klimawandel (pp. 115–134). Springer. 

https://doi.org/10.1007/978-3-662-63376-2_7

PROCEEDINGS OF RELATING SYSTEMS THINKING AND DESIGN, RSD12



20

84. Zhang, J. W., Howell, R. T., & Iyer, R. (2014). Engagement with natural beauty 

moderates the positive relation between connectedness with nature and 

psychological well-being. Journal of Environmental Psychology, 38, 55–63. 

https://doi.org/10.1016/j.jenvp.2013.12.013

85. Zylstra, M. J., Knight, A. T., Esler, K. J., & Le Grange, L. L. L. (2014). Connectedness as a 

Core Conservation Concern: An Interdisciplinary Review of Theory and a Call for 

Practice. Springer Science Reviews, 2(1–2), 119–143. 

https://doi.org/10.1007/s40362-014-0021-3

Author

Pauline Smith, postdoctoral fellow, Environmental Justice Program, Earth Commons 

Institute, Georgetown University, Washington D.C., USA 

environmentaljustice.georgetown.edu,  pauline.smith@georgetown.edu

PROCEEDINGS OF RELATING SYSTEMS THINKING AND DESIGN, RSD12

https://environmentaljustice.georgetown.edu/
http://pauline.smith@georgetown.edu

