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Abstract:
The extent to which people see themselves as part of the natural world - known as Human-nature connectedness (HNC) – might be a key societal trait for achieving sustainable targets. A recent meta-analysis shows that reinforcing HNC can be a leverage point for enhancing citizen wellbeing and engagement in nature conservation. The analysis of 57 experimental studies documents an increase of HNC after participating in behavioral interventions involving active contact with nature (e.g., forest walks) whereas no effect was observed after indoor interventions aimed at improving knowledge about the environment or biodiversity (lectures, classroom interventions). Thus, HNC indices are positively related to human well-being and nature conservation and can be improved by simple, but carefully designed, interventions involving engagement with nature. Improving HNC may be a valuable and simple way to help individuals in industrialized countries understand and experience the interdependence between human well-being and nature conservation, at least in industrialized countries, which constitute the bulk of existing studies.
Introduction:
Human activity has multiple negative impacts on ecosystems at local and global scales. Despite international agreements to preserve biodiversity and the climate, the effectiveness of actions taken by decision-makers remains limited, as sustainability targets have not been met. Leading international expert groups assert that these goals will not be achieved without a "transformative shift" in values that includes an "awareness of the link between tackling the environmental crisis and setting new standards for the relationship between humans and nature" [footnoteRef:1].  Why do citizens and governments still find it difficult to consider that human health and well-being depend on the health of the natural world? Are there levers that could help mobilize them more effectively?  [1:  Eduardo S. Brondizio and others, ‘Global Assessment Report on Biodiversity and Ecosystem Services of the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services’, IPBES Secretariat, Bonn, 2019; Brondizio and others; Ecosystems and Human Well-Being: Wetlands and Water Synthesis: A Report of the Millennium Ecosystem Assessment, ed. by Millennium Ecosystem Assessment (Program) (Washington, DC: World Resources Institute, 2005); Intergovernmental Platform on Biodiversity and Ecosystem Services (IPBES), ‘Global Assessment Report on Biodiversity and Ecosystem Services’, IPBES, 2019 <http://ipbes.net/global-assessment> [accessed 26 April 2021].] 

Four major conservation strategies have been proposed over the past 50 years (Mace, 2014): “Nature for itself” during which we protect nature from people, “Nature despite people” in which we try to restore degraded environments and “Nature for people” in which we show how much nature is important for human well-being, health and economy (e.g. ecosystem services). The most recent conservation strategy is called “People and nature” and focuses on the bidirectional relationship between humans and other living beings (e.g. win-win situations and trade-offs between human well-being and nature conservation; Howe et al., 2014). The people and nature strategy is multidisciplinary by essence (Mace, 2014) since it includes not only the study of ecological/biological links between humans and nature but also the psychological, societal and cultural components of human-nature interactions with the ultimate goal of establishing a sustainable (Whitburn et al., 2020), synergic (Howe et al., 2014) and resilient (Mace, 2014) relationship between humans and other living beings. This change in strategy can be seen in the recent IPBES values assessment and the need to move beyond living ‘from nature’, to live ‘in’, ‘with’ and ultimately ‘as nature’ (IPBES, 2022). Achieving such a challenging goal (i.e. a sustainable human-nature relationship) highly depends on a deep understanding of the fundamental causes and consequences of a detrimental vs. sustainable relationship between humans and the natural world. 
One possible cause of the destructive behavior of humans is the negative impact of Western societies’ beliefs and/or knowledge on biological balance and non-humans’ species. Philosophers such as Descartes (Descartes & Gröber, 1905) and Kant (1784) influence dramatically the way Modern humans (including scientists) consider non-humans (Figure 1). For instance, Modern philosophy advocates the existence of a discontinuity between humans’ and other living-beings’ interiority (e.g. soul, thinking, intelligence…), which have lead to a division of the living beings into separate hierarchical groups where humans are disconnected to other species and dominate non-humans (i.e. non-human animals and plants; Figure 1). In other words, Modern philosophers favored the emergence and diffusion of speciesism (Ryder, 1979) leading to the extinction of reciprocal interactions between humans and non-humans in favor of domination relationship and control of nature by humans. Such disconnection from the natural world might have had and might still have a profound influence on Modern humans’ unbalanced and destructive habits, norms and practices toward the natural world (e.g. overexploitation; Butchart et al., 2010; Estes et al., 2011 Figure 1). 
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Figure 1. Theoretical framework. Schematic representation of an unbalanced vs. sustainable vision of nature with philosophers (Descartes, Kant) influenced by Aristotle support a view in which humans are disconnected to nature and dominate non-humans (on the left) while contemporary philosophers (Leopold, Descola) and new scientific evidences from psychology and anthropology (i.e. humans’ innate biophilia, animism in non-Western cultures and evidences in favor of non-humans emotions and intelligence) lead to the emergence of new trends (vegans, anti- speciesism, animal and environmental ethics) in favor of a sustainable vision of the natural world (on the right). Switching from an unbalanced and detrimental relationship to a sustainable and synergic relationship between humans and other living beings is likely  a key component for a sustainable future.  

	Importantly however, while widespread in Western industrialized societies, such “unbalanced vision of nature” (i.e. humans dominate other species) is learned and cultural rather than spontaneous (Figure 1). For instance, children, even in Western societies, display an innate attraction (i.e. biophilia; Kellert & Wilson, 1993) and “childish animism” for non-human living beings (Cohen, 1992; Cohen & Horm-Wingerd, 1993; Desouza & Czerniak, 2002; Moore & Cooper Marcus, 2008; Piaget, 1929). Piaget (1929) describes this childish animism as a primitive form of causality in which the whole of reality tends to be conceived as populated by animated beings, endowed with a will-to-be and a will-to-do. Furthermore, such “animistic beliefs” are not only found in children but also in Western seniors (Zaitchik & Solomon, 2008) and numerous non-Western small-scale societies worldwide (Descola, 2013; Descola & Charbonnier, 2014). Indeed, contrary to industrialized Western societies, numerous non-western humans do not make a clear distinction between humans and nature (Descola, 2013). They consider non-humans (animals and plants) as full and equal members of their own social community with whom they must live in balance and maintain sustainable and reciprocal interactions[footnoteRef:2] (Descola, 2013; Descola & Charbonnier, 2014).  [2:  For instance, Descola (2013) reports that when Ashuar Indians from Amazonia go hunting, they decrease their own fitness (i.e. stop having sexual relationships) to stay in balance with the hunted species. Another example is from the Aborigines of Australia who are convinced that if a mountain or a non-human species that is part of their totem is destroyed, all humans and non-humans who are linked to this totem will die (Descola, 2013). 
] 

	Whereas Western humans usually perceive such animist beliefs and interrelatedness “unreasonable” or childish, those “beliefs” might nonetheless reinforce respect and protection of nature rather than destruction[footnoteRef:3] (Atran et al., 2002; Berenguer, 2007; Gebhard et al., 2003; Tam, 2013; Waytz et al., 2010). And actually, interdependence and similarities between living beings are not as unreasonable as previously assumed by Modern philosophers. Recent literature in comparative psychology and neurophysiology in animals revealed that we not only share similar physiology (e.g. cells’ or organs’ functioning) with non-humans, we also share emotions and empathic concerns (Bartal et al., 2011; Clay & de Waal, 2013; De Waal, 2011; Demuru et al., 2015), self-consciousness (e.g. elephants; Plotnik et al., 2006; birds; Prior et al., 2008; rhesus monkeys; Rajala et al., 2010; dolphins; Reiss & Marino, 2001) and intentionality (Demuru et al., 2015; Genty et al., 2009). Research in plant neurophysiology even shows that plants are capable of intelligent thinking and intentionality (Mancuso & Viola, 2015; Marder, 2012), complex and flexible communication (Karban, 2008) and “some version of a sense of pain which is perceived via their organism-specific sentience” (Yokawa et al., 2019; Yokawa & Baluška, 2018). This new scientific literature leads to the emergence of new trends in Western societies including vegans, animal welfare, environmental ethics, anti-speciesism, changes in agricultural practices and so on.  [3:  Non-Western societies with animistic beliefs engage in more pro-environmental behavior than surrounding cultures (living in the same environment) that do not share such animist beliefs (Atran et al., 2002) and Western adults with a higher tendency to anthropomorphize non-humans engage in more pro-environmental behavior than others (Waytz et al., 2010) while Western children who tend to assign interiority and emotions to non-humans showed higher concern for their wellbeing (Gebhard et al., 2003).] 

	Given the mounting evidence of the negative impacts of industrialized human activity on the planet and the spreading of pro-nature societal trends in Modern societies worldwide, it seems that we are now ready to change our relationship with nature for the sake of a resilient and sustainable future. In order to develop and apply inclusive and effective strategies, the IPBES highlights the importance of recognizing and evaluating the diversity in perceptions and responses to climate change (NATURE REF). This might include a fundamental change in the way humans see themselves as part of the natural world or the extent to which humans include the natural world in the self –the so-called Human-Nature Connectedness (HNC; Leopold, 1989; Mayer & Frantz, 2004; Wesley Schultz, 2001 for an historic of definitions see Appendix 1). 


Between humans and nature, the (physical) distance is growing and biophobia is increasing...
Several recent studies reveal a growing distance between where we live and natural areas, and a decline in many interactions with nature [footnoteRef:4]. Today, the average human lives 9.7 km from a natural area, i.e. 7% further away than in 2000 [footnoteRef:5]. This distance is highest in Europe and East Asia, for example 22 km in Germany and 16 km in France. All other countries in the world are following the same trend. Indeed, the destruction of natural areas combined with the increase of urban population is leading to a growing distance between humans and nature, particularly in Asia, Africa and South America. Specifically, a decline in visits to nature parks in the USA and Japan, a decrease in camping activities in the USA, a decline in the diversity of flowers observed by Japanese children, a depletion of natural elements in cultural products such as novels, songs, children's albums and moviesWalt Disney cartoons, which are less and less imbued with natural imagery[footnoteRef:6]. A recent review as found that a growing disconnection from nature across the globe[footnoteRef:7]. [4:  Victor Cazalis, Michel Loreau, and Gladys Barragan-Jason, ‘A Global Synthesis of Trends in Human Experience of Nature’, Frontiers in Ecology and the Environment, 2022; Yuya Fukano and Masashi Soga, ‘Why Do so Many Modern People Hate Insects? The Urbanization–Disgust Hypothesis’, Science of The Total Environment, 777 (2021), 146229 <https://doi.org/10.1016/j.scitotenv.2021.146229>; Kevin J. Gaston and Masashi Soga, ‘Extinction of Experience: The Need to Be More Specific’, People and Nature, 2.3 (2020), 575–81; Masashi Soga and others, ‘The Vicious Cycle of Biophobia’, Trends in Ecology & Evolution, 2023; Masashi Soga and Kevin J. Gaston, ‘The Ecology of Human–Nature Interactions’, Proceedings of the Royal Society B, 287.1918 (2020), 20191882.]  [5:  Cazalis, Loreau, and Barragan-Jason.]  [6:  Kesebir, S., & Kesebir, P. (2017). A growing disconnection from nature is evident in cultural products. Perspectives on Psychological Science, 12(2), 258-269.]  [7:  Soga, M., & Gaston, K. J. (2023). Global synthesis reveals heterogeneous changes in connection of humans to nature. One Earth, 6(2), 131-138.] 




Strengthening human-nature connectedness, a win-win strategy for people and nature
Human-nature connectedness (HNC) is defined as the extent to which people see nature as part of themselves, or humans as part of nature.  HNC involves both cognitive, experiential and affective components bonds with nature. Several hundred studies show that people with a strong connection to nature are happier, healthier, and more inclined to protect biodiversity and fight against climate change [footnoteRef:8]. The meta-analysis of 148 correlational studies reveals that people with high HNC are happier and healthier, and are also more inclined to protect biodiversity and fight climate change[footnoteRef:9]. Strengthening human-nature connectedness could therefore be a lever for preserving biodiversity and climate, while promoting human well-being, and would therefore help people to understand and experience how interconnected human well-being and nature conservation are.  [8:  Audra Balundė, Lina Jovarauskaitė, and Mykolas Simas Poškus, ‘Exploring the Relationship between Connectedness with Nature, Environmental Identity, and Environmental Self-Identity: A Systematic Review and Meta-Analysis’, Sage Open, 9.2 (2019), 2158244019841925; Gladys Barragan-Jason, Claire de Mazancourt, and others, ‘Human–Nature Connectedness as a Pathway to Sustainability: A Global Meta-Analysis’, Conservation Letters, 2021, e12852; Gladys Barragan-Jason, Michel Loreau, and others, ‘Psychological and Physical Connections with Nature Improve Both Human Well-Being and Nature Conservation: A Systematic Review of Meta-Analyses’, Biological Conservation, 277 (2023), 109842; Colin A. Capaldi, Raelyne L. Dopko, and John M. Zelenski, ‘The Relationship between Nature Connectedness and Happiness: A Meta-Analysis’, Frontiers in Psychology, 5 (2014) <https://doi.org/10.3389/fpsyg.2014.00976>; Peter A. Coventry and others, ‘Nature-Based Outdoor Activities for Mental and Physical Health: Systematic Review and Meta-Analysis’, SSM-Population Health, 16 (2021), 100934; Ahmad Daryanto and Zening Song, ‘A Meta-Analysis of the Relationship between Place Attachment and pro-Environmental Behaviour’, Journal of Business Research, 123 (2021), 208–19; Yasuhiro Kotera, Miles Richardson, and David Sheffield, ‘Effects of Shinrin-Yoku (Forest Bathing) and Nature Therapy on Mental Health: A Systematic Review and Meta-Analysis’, International Journal of Mental Health and Addiction, 2020, 1–25; Nicola S. Schutte and John M. Malouff, ‘Mindfulness and Connectedness to Nature: A Meta-Analytic Investigation’, Personality and Individual Differences, 127 (2018), 10–14 <https://doi.org/10.1016/j.paid.2018.01.034>; Julie Whitburn, Wayne Linklater, and Wokje Abrahamse, ‘Meta-Analysis of Human Connection to Nature and Proenvironmental Behavior’, Conservation Biology, 34.1 (2020), 180–93 <https://doi.org/10.1111/cobi.13381>.]  [9:  Barragan-Jason, de Mazancourt, and others.] 

A meta-analysis of 57 experimental studies shows that human-nature connectedness is strengthened by direct contact with nature (e.g. a walk in the forest, listening to birdsong, the presence of a green plant) or by the practice of mindfulness, which involves focusing attention on the present moment and environment [footnoteRef:10]. Moderate effects are observed in the short term after one hour's practice, and in the long term after two sessions. But this connection is not impacted by discourses aimed at improving knowledge of the environment or biodiversity, such as indoor courses or classroom interventions for children or adults (Figure 1).  [10:  Schutte and Malouff.] 

A second meta-analysis explored the impact of (quasi-) experimental manipulations and field interventions on HNC in adult populations[footnoteRef:11]. The analysis examined the relative effects of type of contact (direct or indirect), quality of engagement (active or passive) and the timing of the engagement (single session, repeated practice or residential). Importantly, only fourteen of the 36 studies included follow-up measures which are essential to ascertain if interventions have a lasting, and therefore meaningful impact. Lasting increases in nature connection were observed after regular nature activities and nature-noticing practices, as well as regular mindfulness and meditation practices carried out in real or simulated nature contexts. Although there has been limited exploration of different approaches which cover the potential design space, for example, nature engagement through citizen science activity has been found to increase nature connection[footnoteRef:12]. Recommendations for nature connection practice were to: [11:  Sheffield, D., Butler, C. W., & Richardson, M. (2022). Improving Nature Connectedness in Adults: A Meta-Analysis, Review and Agenda. Sustainability, 14(19), 12494.]  [12:  Macaulay, R., Lee, K., Johnson, K., & Williams, K. (2022). Mindful engagement, psychological restoration, and connection with nature in constrained nature experiences. Landscape and Urban Planning, 217, 104263.] 

1 – Engage people with nature - The research shows that asking people to engage with nature increases feelings of HNC. While further research to support development of interventions for lasting nature connection is needed, the evidence is already in place for real-world application.
2 – Encourage repeated nature engagement activities - There is little to no evidence to suggest that brief one-off activities have any impact on HNC. Sustained increases in HNC were observed when people were invited to engage with nature on a daily or more regular basis. While more research is needed to develop and test interventions for sustained HNC, there is already sufficient evidence to support ongoing development of programmes and practices of regular nature engagement.
The two reviews above consider programmes and practices to improve an individual's HNC. However, there is a need for wider and transformational change of the human-nature relationship. The pathways to nature connectedness provide a design framework to inform efforts to improve HNC[footnoteRef:13]. They are based on Kellert’s nine values of biophilia and found that five forms of nature engagement have a positive impact on HNC. These are sensory contact, emotion, beauty, meaning and compassion. They have been used successfully to inform the design of dozens of HNC programmes[footnoteRef:14]. This includes large scale national and Government programmes such as Green Influencers, Generation Green and 30 Days Wild in the UK with a reach of millions[footnoteRef:15]. [13:  Lumber, R., Richardson, M., & Sheffield, D. (2017). Beyond knowing nature: Contact, emotion, compassion, meaning, and beauty are pathways to nature connection. PLoS one, 12(5), e0177186.]  [14:  Richardson, M., Dobson, J., Abson, D. J., Lumber, R., Hunt, A., Young, R., & Moorhouse, B. (2020). Applying the pathways to nature connectedness at a societal scale: a leverage points perspective. Ecosystems and People, 16(1), 387-401.]  [15:  Richardson, M., Cormack, A., McRobert, L., & Underhill, R. (2016). 30 days wild: Development and evaluation of a large-scale nature engagement campaign to improve well-being. PloS one, 11(2), e0149777. Richardson, M., Cormack, A., McRobert, L., & Underhill, R. (2016). 30 days wild: Development and evaluation of a large-scale nature engagement campaign to improve well-being. PloS one, 11(2), e0149777. Richardson, M., McEwan, K., & Garip, G. (2018). 30 Days Wild: who benefits most?. Journal of public mental health, 17(3), 95-104.] 

However, even this large scale nature engagement programmes don’t do enough to create the conditions for societal change. To that end, the pathways to nature connectedness can be applied at a systems level to create neighborhoods, organizations and societies that are more connected with nature[footnoteRef:16]. On a national and local scale the pathways to nature connection can be applied to the design of education, health, urban areas, transport and housing in order to facilitate and make mainstream regular engagement with nature and start to impact the Western mindset that has disconnected the population from the natural world. Such proposals have already been noted in many policy proposals, including the UN evidence review Stockholm+50[footnoteRef:17]. For wider transformational change, there is also a need to consider the macro-factors that are related to individual levels of nature connectedness. An analysis of the relationship between these metrics and nature connectedness across adult samples from 14 European countries (n = 14,745 respondents) showed that national level measures of affluence, technology use, land use, biodiversity and urbanization are associated with human–nature connection. Such evidence provides broad implications for policy to improve HNC: [16:  Richardson, M., Dobson, J., Abson, D. J., Lumber, R., Hunt, A., Young, R., & Moorhouse, B. (2020). Applying the pathways to nature connectedness at a societal scale: a leverage points perspective. Ecosystems and People, 16(1), 387-401.]  [17:  SEI & CEEW. Stockholm+50: Unlocking a Better Future; Stockholm Environment Institute: Stockholm, Sweden, 2022.] 

· Foster a culture of connecting with nature – from an arts policy that celebrates nature, to nature connectedness being a standard metric for wellbeing.
· Use biodiversity to unite the wellbeing of people and nature by bringing nature recovery networks into urban areas for an abundance of wildlife to notice. 
· Improve access for connection – moving beyond simple access to creating ‘habitats for connection’, providing meaningful engagement with nature on everyone’s doorstep.
· Design urban spaces around the pathways to nature connectedness, to prompt people to notice, engage and care for nature.
· Build a life-long relationship with nature – addressing the ‘teenage dip’ by bringing nature into secondary schools and ensuring adults understand the value of nature for keeping well. 
As a result of improving HNC, people are more likely to preserve nature and be in better mental and physical health [footnoteRef:18]. Strengthening our "psychological" connection to nature is thus a lever for achieving a sustainable future, and should be integrated into conservation policies (Figure 1). Indeed, a lifestyle "disconnected" from nature would diminish this connection, and have deleterious effects on our well-being and our behavior in favor of the environment [footnoteRef:19]. [18:  Barragan-Jason, de Mazancourt, and others; Barragan-Jason, Loreau, and others; Diana E Bowler and others, ‘A Systematic Review of Evidence for the Added Benefits to Health of Exposure to Natural Environments’, BMC Public Health, 10.1 (2010), 456 <https://doi.org/10.1186/1471-2458-10-456>; Lisette Ibanez, Jean-Charles Latourte, and Sébastien Roussel, ‘Pro-Environmental Behavior and Nature Exposure: An Experimental Investigation’, Revue Economique, 70.6 (2019), 1139–51.]  [19:  Barragan-Jason, de Mazancourt, and others; Barragan-Jason, Loreau, and others; Bowler and others; Ibanez, Latourte, and Roussel.] 
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Figure 1. Direct contact with nature improves human-nature connectedness, human health and pro-environmental behaviors. Single arrows refer to causal relationships (top), while double arrows refer to correlational relationships (bottom). The thickness of the arrows reflects the strength of the effect. For further details see Barragan-Jason et al. 2021; 2023. Credit: Gladys Barragan-Jason and Julien Vergne (license CC-BY-4.0). 

Towards greater consideration of the importance of human-nature connectedness and active engagement with nature 
The human population is living further and further away from nature, and many interactions with nature are in decline worldwide. Some solutions for individuals, such as more active engagement with nature, are relatively simple and inexpensive to implement. However, transforming those practices into a mainstream and meaningful relationship with nature within modern technological societies is highly challenging. A greater individual and institutional consideration of those simple solutions is warranted. Indeed, strengthening the physical and psychological connection with nature has a double positive effect: fostering both nature conservation and human well-being (Barragan-Jason et al. 2023; Figure 1). 
Simple, low-cost solutions can be implemented to conserve life and limit global warming and biodiversity loss, while increasing human well-being via human-nature connectedness improvement (Figure 2):  
· promoting targeted, long-term interventions (e.g. weekly mindfulness sessions, outdoor education) to governmental and non-governmental institutions (UNESCO, OECD, school organizations, environmental education groups)
· training in these practices for those who educate and instruct children (teachers, educators and parents)
· (re)vegetating/(re)greening schoolyards and urban centers to provide opportunities to have regular nature engagement in semi-natural spaces for all
Critical gaps, biases and recommendations for future studies
An emerging concern for environmental educational practitioners is to understand which factors are associated with high HNC and how educational programs can encourage HNC (Phenice & Griffore, 2003). Actually, a lot of environmental programs from knowledge transmission to total immersion in nature, aiming at developing HNC are administered worldwide but their actual impact on HNC and pro-nature behavior (short term and long term) is not sufficiently assessed or had no impact on HNC[footnoteRef:20]. A recent large-scale study shows that performing interventions in groups is more efficient than performing a nature-based intervention alone (REF). [20:  Williams, I. R., Rose, L. M., Raniti, M. B., et al. (2018). The impact of an outdoor adventure program on positive adolescent development: a controlled crossover trial. Journal of Outdoor and Environmental Education, 21(2), 207–36.] 

	 Although many HNC programmes focus on children, they are largely underrepresented in studies on HNC (see however Barrable et al., 2019[footnoteRef:21]; Barrable and Booth, 2021[footnoteRef:22]; Mockovčáková and Barrable, 2024[footnoteRef:23]). This is problematic because while children display an innate tendency to affiliate with nature, such an innate affinity for other living beings can flourish only if it is adequately stimulated. Indeed, although very young children (from 2 years-old) already display a natural curiosity and affinity for non-humans (Moore & Cooper Marcus, 2008), if not given opportunities to develop, their instinctive biophilia fades as they grow older with a stark ‘teenage dip’ in HNC being found in several studies[footnoteRef:24]. In the worst case, develop into an aversion to non-human species (i.e. biophobia) and a vision of the natural world as nothing but an available resource to exploit (Cohen & Horm-Wingerd, 1993; Desouza & Czerniak, 2002; Dutcher et al., 2007). For example, 7-9 year-old children’s contact with nature was positively linked to their level of biophilia and their willingness to support nature conservation while a lack of contact with nature is linked to biophobia and low concern for animal conservation (Zhang et al., 2014). In addition, interventional programs aiming at connecting humans with nature are more efficient (longer term effect) when administered early in life (before 11 years-old; Liefländer et al., 2013). Given the urgency to face the environmental crisis, studies allowing a greater understanding of the way culture and schooling removes nature from childrens’ social and ethical world and retaining children’s innate biophilia in a way that allows them to develop a sustainable and resilient relationship as they grow are warranted.   [21:  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.]  [22:  Barrable, A., Booth, D., Adams, D., & Beauchamp, G. (2021). Enhancing nature connection and positive affect in children through mindful engagement with natural environments. International journal of environmental research and public health, 18(9), 4785.]  [23:  Mockovčáková, A., & Barrable, A. (2024). Factors associated with nature connection in children: A review, synthesis, and implications for practice within environmental education and beyond. International Journal of Early Childhood, 11(2), 26.]  [24:  Richardson, M., Hunt, A., Hinds, J., Bragg, R., Fido, D., Petronzi, D., ... & White, M. (2019). A measure of nature connectedness for children and adults: Validation, performance, and insights. Sustainability, 11(12), 3250.] 

Whereas Western social scientists and psychologists have developed measures of HNC, contributions from ecologists and anthropologists are very scant. Maybe for this reason, some items of the classical scale are not relevant from a biological/ecological (e.g. item 13 of the NR, Appendix 2) or a non-Western (almost all items) perspective. For example, some items are actually biologically wrong but are associated with a higher connectedness to nature. This would mean that a better knowledge in biology or ecology would diminish HNC, which does not make any sense. Additionally, except for the NEP scale, other classical scales have not been used in non-Western populations (see Appendix 2). And globally, just as non-Western populations are underrepresented in scientific literature (Henrich et al., 2010), non-Western populations are also underrepresented in the HNC field. This is not surprising since the current scales would be totally irrelevant from a non-Western individual in whom the concept of “nature” just does not exist.  Similarly, the lack of studies in children could be due to the absence of appropriate scales in children. Several studies in China (Wu, 2012) and Europe (Sahin & Alici, 2019) tried to develop scales adapted to children but they encountered major repeatability issues. Yet, since non-Western animistic societies as well as children seem to have what we called a “sustainable vision of nature” (Atran et al., 2002; Gebhard et al., 2003), conducting experimental and quantitative studies in such populations with an appropriate scale based on both ecological knowledge, cultural beliefs and developmental aspects of HNC would allow us to go to a further step into the study of HNC. 
Conclusions
Western humans are not living “in harmony” with the natural world. We are “consuming the Earth’s resources at increasingly unsustainable rates” (Corvalán et al., 2005) and as a consequence, we are now facing serious and dramatic environmental issues such as climate change (Gray, 2007) and biodiversity loss (Larigauderie et al., 2012) which represent a threat not only for non-humans’ living beings but also for our own survival (Cazalis et al., 2018; Henderson & Loreau, 2018, 2019). It is therefore becoming increasingly urgent to find effective ways to “restore” the harmony for the sake of a more desirable future.
Human-nature connectedness enhances citizens' preservation of nature, as well as their well-being. This connection is achieved by opportunities to have regular nature engagement. The human population is living further and further away from nature, and direct interaction with nature is declining worldwide. To face the ecological challenges and the social transformations required, it is important to maintain a good physical and psychological connection with nature. 
We also point out the importance of validating or developing new research programs in young children in order to help them retain their innate biophilia and develop into healthy and happy environmentalists. Future experimental and observational studies aiming to understand how to transform and embed HNC in Western industrialized societies across the public realm is also urgent to consider. 
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