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Abstract: We present Tree Box, an interactive artefact designed to connect users to
nature-rich environments through contemplation. The object draws on recent debates
that juxtapose the benefits of meditation and mindfulness practices with exposure to
nature-rich environments. Combining both embedded and embodied interaction, we
hope to add to the growing importance of designing for human well-being and
planetary health. Technically, Tree Box uses Bluetooth wireless technology to locate
spots for contemplation in natural surroundings. The prototype also uses a vibrating
motor and an accelerometer sensor to invite users to stop in each location. By drawing
on the literature that informed our prototype, we consider how design research and
practice might help promote mental health alongside preserving green spaces and
biodiversity hotspots. Theoretically, Tree Box draws on key literature covering digital
mindfulness, environmental sustainability, and the relationship between nature,
culture, and the mind from the standpoint of critical theory.
Keywords: tools for interaction design; nature, culture, and mind; meditation; mindfulness

1. Introduction
High on today's public agenda is the desire to restore our connection to nature. The recent
UN Climate Change Conference in Glasgow (COP 26), and the UN Biodiversity Conference
(COP 15) in Kunming, China, remind us that climate change and biodiversity loss, caused by
adverse effects of human impact, are crucial matters of concern. Our desire to reconnect to
nature seems to go hand in hand with a growing distrust of technology despite our profound
dependency on its benefits. Notwithstanding the lack of scientific consensus and more
robust evidence (Orben, 2020), social awareness of the harmful impacts of, for example,
gaming and social media on children and teenagers' psychological wellbeing is growing. The
recent Facebook whistleblower scandal is a reminder of this increasing concern about how
tech companies will omit crucial information from society (Cushing, 2021). In reading
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0
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Syvertsen and Enli (2020), three themes within the current state of our relationship with
digital technology emerge: "the temporal overload and 24/7 connectivity", "experiences of
spatial intrusion and loss of contact with 'real life'", and technologies’ "damage to body and
mind".
Our perception of the negative personal and social implications of the digital realm evolves
alongside sustainability issues and the growing importance of exposing both senior (Curl et
al., 2016) and younger (McCormick, 2017) generations to nature-rich environments. Against
this backdrop, we have conceived Tree Box, a digital interactive artefact that connects
nature and the mind. The prototype integrates Field Guide (for more information, consult
https://field-guide.info), a project that seeks to conceptualise, design, and study children
and teenagers' exposure to local ecosystems through human-computer interaction in the
Azores, a volcanic archipelago in the North Atlantic. The archipelago is one of Portugal's
most isolated biodiversity hotspots, including more than 400 endemic species (Borges et al.,
2010). Despite its relatively low human population density, as much as the rest of the globe,
the archipelago faces critical ecological challenges, such as increasing human intervention,
land-use change, invasive species and climatic shifts (Borges et al., 2019). Therefore, it is
imperative to involve local communities in their natural heritage, experiencing nature and
learning about biodiversity and biodiversity loss through active participation and immersion
in its rich landscapes.
Alongside the literature which we briefly present in the following three sections, the design
of Tree Box also derives from a first visit, with a group of 36 children and teenagers, to the
trail of Mistérios Negros, located in the Nature Park of Terceira Island, in the Azores, in
December 2019 (Fig 1, 2). After compiling the data collected during this visit (for more
information, consult Matos et al. 2022), we noticed that some participants found great
inspiration from the silence they experienced during the walk, which they performed
without the support of digital technology. Our reflection led us to focus on the benefits of
exposure to nature through contemplation and led us to ask: can interactive technology
design facilitate such an experience?

Figures 1,2. Images captured during a visit, with children and teenagers, to the Trail of Mistérios
Negros (Terceira Island, Azores), in December 2019, within the context of the Field Guide
project.
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2. Nature, culture, and the mind
The West's link between nature and culture has its unique historical trajectory. In Science
and the Modern World, first published in 1925, mathematician and philosopher Alfred North
Whitehead (1997) recalls three crucial moments in this relationship. Ancient Greek rationalmathematical thought, the abstract numerical-notational systems of Arab culture, and the
faith in reason and order of nature from Christian religious belief. Whitehead interweaves
these three traditions to culminate in the Enlightenment and its 'mechanistic explanation' of
nature. Following his thoughts, nature was slowly reduced from a holistic viewpoint as part
of the flow or motion of space and time into an abstract logic of quantification. In addition,
since the Enlightenment and later the Industrial Revolution, culminating in Modernity, we
have aligned nature with science and economic profit, resulting in a belief in its mastery and
control (Richter, 1997). This logic is visible in our desire to 'fix' nature as we become ever
more exposed to climate change and biodiversity loss and the devastating impact such
events will have on our lives and generations. In the words of Feenberg (1995:32), in
Alternative Modernity: The technical turn in philosophy and social theory, in the chapter
'Dystopian Enlightenment', and in discussing Marcuse:
(…) advanced societies perpetuate the struggle for existence in the second nature they
have created and intensify the alienation of human beings from nature and from
themselves.

Modernity culminates in a distancing from nature. And today, for many, opportunities to
experience nature-rich environments are becoming rare, while for others, the privilege of
establishing contact with nature happens through leisure. The displacement of nature from
our lives goes hand in hand with a widening social-economic gap documented through
extensive environmental inequality research (Strife and Downey, 2009). It is not surprising
that our cultural connections to nature become faint through a lack of access to green
spaces. The article ‘Why Conservationists Should Heed Pokémon’ (Balmford et al., 2002)
sheds light on this disconnection by focusing on the decline of children’s knowledge of
common animal and plant species. Similarly, Kesebir and Kesebir (2017) suggest that our
nature-disconnection is evident in popular culture, a process that has grown steadily, with
the rapid expansion of industrialisation, since the 1950s. Furthermore, the authors point out
that:
(their) findings are cause for concern, because they imply not only foregone physical
and psychological benefits from engagement with nature, but also because cultural
products are agents of socialization that can evoke curiosity, respect, and concern for
the natural world.

It is against the backdrop that we perhaps witness a growing desire to reconnect to nature
today. This desire, more than anything, reflects the anxieties generated by climate change,
the pace and uncertainty of 'modern life'. This anxiety is not new. In The Shadow of
Tomorrow: A Diagnosis of the Modern Distemper, written by Johan Huizinga (1936), the
Dutch philosopher reflects on the impact of Modernity in Europe. Written at the cusp of the
Great Depression and World Word II, Huizinga speaks of the "spiritual distemper of our
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time" and its relation to rapid urbanisation and industrialisation. Even though historian
Pieter Geyl (1963), writing in 1963, saw Huizinga's work as a reflection of his "obsession with
decline and ruin", he also recognised that the philosopher "envisaged the crisis through
which the world was going as an exclusively cultural crisis".
The Frankfurt School of Critical Theory also paves the way for our current reading of the
cultural crisis afflicting modern life and our relationship to nature. In the 1950s, sociologist
Max Horkheimer, one of the school's leading figures, tackled environmental degradation and
the poverty of the intellectual life (life of the mind) in the face of the rapid expansion of
mass media (Biro, 2011). The chapter 'Culture Industry: Enlightenment as Mass Deception'
written by Horkheimer in collaboration with Theodor W. Adorno, also a leading figure of the
school, for the book Dialectic of Enlightenment first presented the concept of "culture
industry". The sociologists outline the commodification of mind and culture created by
industrialisation and mass consumption (Horkheimer and Adorno, 2020). In revisiting the
work of Horkheimer and Adorno, the late philosopher, Bernard Stiegler (Stiegler and Ross,
2019), contends that the "digital industry" creates the perfect storm for "disruption" and
"detachment". Its ties to "ultra-libertarian capitalism", the underlying speed at which we
now live, work, and communicate, create a certain kind of "loss of reason", whereby
"thinking" and "being" are relegated to a second plan. Whereby individuals are left empty of
meaning for life.
It is not surprising that Stiegler alludes to psychoanalyst and philosopher Felix Guattari's
work in Three Ecologies (2008), where he defines the life of the spirit or the mind (p.211)
and explores the disintegration of mind and nature through culture. In his view, modern life
is tainted by insecurity and alienation, a direct consequence of post-industrial capitalism
(p.5). In Guattari's view, we can resolve ecological collapse only through 'ecosophy' and its
"three ecological registers (the environment, social relations and human subjectivity)"
(p.28). It is perhaps his view of the mental domain that is most valuable in framing our
contribution:
For its part, mental ecosophy will lead us to reinvent the relation of the subject to the
body, to phantasm, to the passage of time, to the 'mysteries' of life and death. It will
lead us to search for antidotes to mass-media and telematic standardization, the
conformism of fashion, the manipulation of opinion by advertising, surveys, etc. Its
ways of operating will be more like those of an artist, rather than of professional
psychiatrists who are always haunted by an outmoded ideal of scientificity (p.35).

Guattari's view of the mental domain underlies the concept of human subjectivity as an
expression of the economic, scientific, political, and cultural contexts in which it forms. To
rethink our relation to the natural environment, we need to rethink human subjectivity; in
Cavalcante's reading of Guattari (2018), we need to "create new thoughts and actions".
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3. Living the present moment
Previously we attempted to link the ecological crisis with a crisis of culture and that of the
mind. In doing so, we revisited the work of critical theorists who helped shape a nuanced
reading of the current ecological crisis. This section explores the rise of various Western
contemplation practices as an antidote for what Stiegler identified as the "disruption" and
"detachment" that characterises contemporary life. The escalation of a mental health crisis
that traverses' society, transversing different generations, goes hand in hand with an everincreasing awareness of planetary sustainability. Both mental and planetary health has never
been so interrelated. The paper entitled 'Health and the Environment: Environmental
degradation's impact on mental health and well-being' explores this link (Filipova et al.,
2020).

3.1. Origins of mindfulness practices
It is essential to clarify what we mean by the word 'contemplation'. Often associated with
'meditation' and 'mindfulness', contemplative practices, a more general term, help us
experience and live in the present moment. Authors Shonin and Van Gordon (2014)
accurately describe the experience:
Mindfulness techniques such as observing the breath, walking meditation, working
meditation, eating meditation, scanning the body, mindful writing, deep listening,
mindfully cradling our thoughts and feelings, and observing mind with mind are all
methods of cultivating an awareness of the “here and now”.

With roots in Buddhist psychology, meditation practices, such as mindfulness, aim to
"alleviate human beings from suffering" not by removing the suffering but by redirecting our
approach to it. Through training, we realise the impermanence of all things, self, life itself,
and our interdependence with the world. Mindfulness, through the teachings of the Buddha,
proves to be a great antidote to destructive forces of human existence, namely, "greed,
anger, and delusion". Of course, mindfulness has a long history of accommodation to
Western values, namely those of capitalism (Kucinskas, 2018).
Mindfulness and associated practices such as yoga have gained tremendous popularity; this
is visible in the rise of studies dedicated to the impacts of mindfulness on individuals’ mental
health (Baminiwatta and Solangaarachchi, 2021). However, some see a commodification of
spiritual teachings through market-driven forces. In Mindfulness and Its Discontents:
Education, Self, and Social Transformation, Forbes (2019) denounces a repackaging of
Buddhism through a logic characteristic of neo-liberal societies of late-capitalism, whereby
meditation serves the sole purpose of selfishly improving the self or, on the other hand, for
coping with the stresses of modern life without any attempt to transform its conditions.
However, there is a message of hope in that mindfulness can be used to create a more
equitable society (Ibid.).
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3.2. Mindfulness and the connection with nature
In placing oneself in the "here and now", for example, by following mindfulness programs,
youths may experience a reduction in feelings of anxiety, depression and stress (Zoogman et
al., 2015). Besides such psychological benefits, there is also evidence that, for example,
mindfulness can promote feelings of "interconnectedness" with nature (Van Gordon et al.,
2018). "Interconnectedness" can also be translated into feelings of 'oneness' with nature,
which resonates with a long line of thinkers seeking to explore ecological consciousness
from the view that we are not separate from nature in every possible sense. See, for
example, the words of anthropologist and cybernetician Gregory Bateson (2000), who left a
long-lasting imprint on subsequent ecological thought:
The problem of how to transmit our ecological reasoning to those whom we wish to
influence in what seems to us to be an ecologically 'good' direction is itself an
ecological problem. We are not outside the ecology for which we plan - we are always
and inevitably a part of it.

Nature is, therefore, a rich context for contemplative experiences. The Buddha resorted to
the concept of compassion in asking us to care for nature in all its diversity (James, 2015). In
addition, contemporary scholarly work on mindfulness conceptualises meditative techniques
for nature contemplation. Authors such as Van Gordon et al. (2018) capture the relationship
between nature and mind through the "mindfulness-enhanced nature connectedness"
concept and invite us to practice "sitting in a quiet forest and relax to allow our senses to be
bathed by the sounds, smells, and energy of the forest". Work in the field of Forest Therapy,
for example, draws on the Japanese tradition of shinrin-yoku ('forest-bathing') whilst
demonstrating that we will feel more significantly the beneficial effects of nature when we
intentionally interact with it (Kotte, 2019). Intentionality stands in opposition to the more
passive stance of viewing nature landscapes. Intentional interaction with nature can occur
through various means, including contemplative practices. In addition, a growing body of
environmental educators is interested in the role that contemplative experiences play in
promoting feelings of wellbeing, with connection with nature (Adams and Beauchamp, 2020)
and in learning about nature more broadly.
Our understanding of the beneficial impacts of mindfulness on mental health today has
expanded considerably (Baminiwatta and Solangaarachchi, 2021). Nonetheless, there is less
evidence of how mindfulness can carry more transformative values in redirecting our
relation to social and environmental justice questions. Nevertheless, within mindfulness
research, a growing body of literature seeks to connect the health of our minds with that of
the planet (Anālayo, 2019; Liu and Valente, 2018). And while mindfulness can certainly help
counteract the current rise of "eco-anxiety and climate anxiety" (Panu, 2020), could the
benefits of eradicating “greed, anger, and delusion” by redirecting our relation to the self
and world at large have more far-reaching consequences?
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4. "Digital Mindfulness"
In the past decade, we have witnessed a surge of interest in mindfulness and meditation
techniques. The tech and media industries seeking to capitalize on this growing trend have
produced a myriad of mobile mindfulness and meditation applications (apps.). The app store
intelligence company, Sensor Tower, made available in 2020, amid the COVID pandemic, a
report that demonstrates that the download of "mental well-being applications" is on the
rise (SensorTower, n.d.). Whereby meditation apps such as Calm, Headspace, and Meditopia
lead the charts in the English-speaking world. There is also a growing interest in meditation
and mindfulness for children by children themselves, caregivers, and teachers alike (Burke,
2010). Digital tools in the form of meditation apps for children are expanding, and the
research is progressing with the view of better understanding their influence on aspects of
life, such as sleep (Puzia et al., 2020).
Academic research has also caught up with this trend. Various fields now dedicate time to
studying the impact of such applications on our everyday lives and overall mental health. In
2013, Plaza et al. (2013) published a literature review of the current state of the art. While
they recognize the lack of consistent research within this domain, they also recognize the
"explosion of interest" in the topic of mediation and mindfulness mobile applications,
namely within psychology and medicine. More recent work, for example, by Zhu et al. (2017)
sets out to develop reliable "frameworks for design and evaluation of digital mindfulness
facilitating technologies". The Mindfulness journal, created to reflect the growing academic
interest in the theme, has also dedicated its efforts to publishing work on “mobile
mindfulness” (Flett et al., 2018).
Even though there is little evidence of research and design within the design research
community, we can witness a growing interest in interaction design and human-computer
interaction. For example, Zhu et al. (2016) introduce the term "digital mindfulness",
signalling a growing interest in researching and designing digital interactive technologies and
their related experiences with the view of sustaining and, at times, integrating this millenary
practice into everyday life. Several relevant examples appear in the literature. Within the
tangible, embedded, and embodied interaction design community, more specifically,
contributions range from devices designed to help treat depression and anxiety through selfreflection and mindfulness (Barker and Van der Linden, 2017) to "EEG-modulated
soundscapes" intended to support users’ self-regulation processes during walking mediation
(Cochrane et al., 2021).
Designing digital interactive technology that seeks to help users live in the present moment
finds expression in the design of tools that support everyday tasks for those keeping with an
existent meditative practice. For example, Roo et al. (2017) designed an "augmented
sandbox" to "inspire the user's self-motivation and curiosity" in meditation. On the other
hand, authors Sliwinski and colleagues (2018) establish a relationship between gaming and
mindfulness. Vianello et al. (2019) explore "the use of real natural elements" to augment a
mindfulness app. At the same time, Chinareva et al. (2020) designed a "plant-like device
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designed to guide the user through breathing exercises". Interest in mindfulness apps is
visible in the papers reviewing mobile applications, some of which identify opportunities for
future design (Chittaro and Vianello, 2016).
In World without Mind: The Existential Threat of Big Tech, Foer (2017) questions the success
of tech companies such as Amazon, Google, Apple, and Facebook. In the author's view, our
current ways of shopping, socializing, entertaining, and seeking information have created a
narrow culture whereby contemplation, intellectual life and time for introspection are
compromised. It is not surprising that terms such as “digital detoxification” (Syvertsen, 2020;
Syvertsen and Enli, 2020) are rising alongside terms such as “digital mindfulness”. Most of us
have felt the need to disconnect from our devices now and then, if not every day. In The
Smartphone Paradox: our ruinous dependency in the device age, Reid (2018) notes:
I am sounding an alarm, and I’m not the only one; the voices calling for digital
mindfulness are growing louder. Perhaps a complete withdrawal from industrialized
society, as Thoreau did, is not feasible in the twenty-first century. But we can begin our
personal reclamation by liberating ourselves from our devices, even if only
incrementally.

In "sounding the alarm", as Reid puts it, we seek to open space for design research that
focuses on the theme of "digital mindfulness" through physical prototyping in nature-rich
environments. In doing so, we hope to tinker with how interaction design might tackle
"digital mindfulness" beyond the mandate of app design.

5. Design and prototyping
To better connect the three previous sections, we now detail a prototype for an interactive
artefact we designed and produced. We present Tree-Box (Fig. 3), a prototype that seeks to
position “digital mindfulness” within the broader theme of environmental sustainability and
design research. There is evidence that the design of mobile applications to support
contemplation practices in the form of mindfulness and meditation are the preferred
commercial format for adults and children alike. Nonetheless, we believe that embedded
and embodied interaction offers unique possibilities in connecting the mind and nature in
new unforeseen ways.
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Figure 3. Image of Tree Box ‘receiver’ worn around the neck.

Figures 4, 5. Image of Tree Box ‘sender’ fixed on a tree trunk (left). Image of Tree Box (right).

Figures 5, 6. Tree Box before assembling the cover with a cord and showcasing electronic components
(left). Technical drawing of Tree Box to be used in cutting the cover from a plank of
cryptomeria wood using a CNC machine (right).
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Tree Box appears as a high-fidelity prototype comprising a cover in wood and electronic
components. We created the cover in cryptomeria (Fig 3, 4, 5), sourced locally from the
Azores, from a tree cleared sustainably as part of local forest management. Electronically,
the device contains a pin-to-pin circuit board with a Bluetooth module, a rechargeable
battery, a vibrating motor, and an acceleration sensor (Fig 5). We developed two devices
with the same components that are identical in size and which we will replicate for the study
described in the 'Next Steps' section. One device, the 'receiver', is worn (much like a mobile
phone) by participants (Fig 3), the cord seen on the other device, 'the sender', is used to tie
it to a natural element in a chosen location, such as a tree (Fig 4). We initially programmed
the 'receiver' to vibrate when detecting a 'sender' within a 100-meter radius.
Two vibrations occur in the interaction between the 'sender' and the 'receiver'. The vibration
is gentle. The first vibration is a reminder to stop, perhaps in silence, and experience the
present moment. With the aid of the accelerometer, the vibration only stops once the
participant is still. After three minutes, the 'receiver' gently alerts the user with a second
vibration that this length of time has passed. The user can ignore this second vibration,
which stops automatically after a couple of seconds and continue in contemplation, or s/he
can continue exploring the environment until encountering another 'sender'. We aimed to
create an artefact that could gently remind the user to pause, breathe, and experience the
present moment in a location within a nature-rich environment such as a nature reserve or a
local park.
Returning to our choice of material, we chose wood, considering some of the evidence
provided by the field of wood science that seeks, in part, to study the physiological benefits
of our interaction with such material (Ikei et al., 2017). Often used in the design of tangible,
embedded and embodied artefacts (Hayes and Hogan, 2020), the physiological benefits of
exposure to wood go hand-in-hand with evidence provided by the TEI research community.
Seo et al. (2015), for example, suggest that users can "associate materials with meanings
through "material essences" and "make use of material feel and tactile preference during
interaction with a digital application". In the words of (Gross, 2015), "materials and forms
mediate information but also can represent meanings in their own right". The growing
interest in materiality within TEI (Doering, 2010) suggests, in our view, an opportunity to
explore the design of interactive artefacts for contemplation in natural environments
through careful consideration of embedded and embodied technology as a preferred mode.

6. Future work
With the increasing interest in designing technology to foster more significant contact with
nature amongst children (Cumbo and Iversen, 2020), we consider, as our next step, the
opportunity to test Tree Box within the context of Field Guide. Our prototype takes
contemplative practices as a departing point and embedded and embodied interaction
design for nature contemplation. Contemplative practices and modes of inquiry are varied
and may include "focused meditation on sensory experience" (Dorjee, 2016). For example,
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'bringing attention to one's hearing' is a long-used technique to enhance our focus on the
present moment, which is essential to meditation (Amaro, 2021). The founder of the
mindfulness movement in the West, Jon Kabat-Zinn (2017), speaks of hearing in the
following excerpt:
As we have noted any number of times, sound and the spaces between sounds never
stop arriving at our ears. As we sit or lie someplace in meditation, if we are doing it
right now, purposefully giving ourselves over to hearing . . . just hearing what is here to
be heard in this moment, nothing more.

We are currently planning the first study using the Tree Box in response to the focus on
sound as an anchor for contemplative experiences in nature. The aim is to explore what
experiences of nature contemplation can we promote when interacting with such a device.
Besides a 'receiver', we will provide participants with simple guidelines outlined in a leaflet.
Here, we will invite participants to close their eyes and listen to the sounds of nature,
according to a set of steps, and every time the device vibrates upon encountering a 'sender'.
After a break, for a period chosen by the participant, which can be three minutes or more,
we invite each one to share, through writing, what they heard. We will also explore how
each participant felt before and after the study using phenomenographic research
techniques that "qualitatively (assess) different ways in which individuals experience and
understand aspects of the world around them" (Hajar, 2020).
More precisely, we envision a study whereby we invite participants to walk individually on a
specified trail within the Nature Park of Terceira, in silence and at their own pace. Members
of the research team will also be completing the route departing with slight time delays to
keep within reach in case participants need support and ensure a degree of privacy to
participants. As stated, the receiver participants carry will vibrate upon encountering a
sender. Here, we invite participants to stop, find a place to sit, and possibly use a sitting mat
provided by the research team in a light fabric carry bag. The receiver will vibrate after a
specified time, a gentle reminder that participants can carry on with their walk or instead
enjoy the silence and stillness afforded by the experience. We hope to complete two cycles
of vibration, sitting and pausing, before the participant reaches the end of the trail.
In addition, and upon ending the trail, we will invite each one to share their experience
through a semi-structured interview format that invites participants to share their
experiences with the view of helping the research team answer the following question:
Can silence and stillness, promoted by tangible interactive devices in nature-rich
environments, facilitate contemplative experiences?
In considering a future iteration of our prototype, we believe it could be beneficial to learn
from local artisans of wood musical instruments, such as the local guitar, known as viola da
terra. Such guitar is produced manually, often using harder woods like walnut and pine
(CADA, 2019). Relying on local craftsmanship to improve our prototype could benefit the
overall design, choice of wood, and outdoor performance whilst connecting to local
knowledge sources.
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Currently, we also consider the possibility of adding other features such as recorded sound
to be heard via Bluetooth headphones. In our view, pre-recorded sound could facilitate the
provision of guidance during outings in nature through spoken word, thus replacing the use
of additional printed material. With that said, currently, the prototype does not collect or
manage any data. Nonetheless, in the event of connecting Tree Box to the mobile app we
have designed for the Field Guide project, exploring different ways of using the prototype
could be helpful, some of which might contemplate data collection.

7. Limitations
We have already encountered a couple of limitations when building the first Tree Box
prototype. We have also anticipated some restrictions we expect to find when testing the
device 'in the wild'. The cryptomeria wood we chose for the prototype was the first
challenge we faced. While we were keen to source local wood sustainability for the project,
the cryptomeria is quite soft and difficult to cut with the CNC machine used for this exercise.
The wood easily splinters. Considering we were producing small objects; it was not easy to
correct poorly cut edges using sandpaper alone. Despite this, the prototype currently works,
and we can quickly assemble the cases produced to conceal the electronic components. In
addition, we continue to work with sustainably sourced wood with aesthetic qualities.
While we intended the object to be small, lightweight, and easy to transport, we fear the
prototype might be too light. The device has nine by six centimetres, four depth, and 44
grams of weight, considerably more lightweight than a mobile phone. Given this, we need to
test if such characteristics impact participants' use of the prototype while walking in an
outdoor setting. Finally, we have left the wood untreated, which is permeable. We do not
expect this to be a problem since we will test the prototype in a controlled experiment.
However, future prototype iterations should consider isolating the cover to avoid exposure
of electronic components to humidity and rainwater, either by choosing a different wood
with superior impermeability or by applying synthetic or natural preservatives against
porosity. In addition, currently, we have tested the interaction between sender and receiver
within a 100-meter radius. While we have secured that the prototype works within such
measurement, the Bluetooth signal can be affected by meteorological conditions.
As with any other personal object, visitors can bring to a protected site; one could use Tree
Box to harm protected plant species. For example, one can easily remove the cord that
integrates the receiver. While we do not envisage that users would use the cord to harm a
plant species directly, we cannot exclude such an event from occurring. Nonetheless, each
trail within the Nature Park of Terceira specifically contains information on how to interact
(or not) with the plant, bird and insect species found within. As to the prototype attached to
a tree, the sender, we envisage that the rangers working for the Nature Park would place
such elements within a trail. For our user testing, the expertise of the Field Guide team in
the fields of biology and nature conservation in the Azores will ensure that we only place
senders in appropriate structures.
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There are also broader theoretical and conceptual limitations that we should consider,
namely within the theme of mental well-being, often determined by a universalising
approach. Tiatia-Seath and colleagues (2020) explore this limitation in 'Climate change,
mental health, and well-being for pacific peoples: A literature review'. The authors question
the universal stance on which current notions of mental health and mental well-being sit. In
doing so, the authors attune to the idea that such concepts should consider, for example,
"indigenous knowledge traditions". We understand that in working with mindfulness and
meditation as a secular practice in the West, we circumscribe our design concept to specific
mental health and well-being ideas. Despite the attempts to connect mindfulness to climate
change (Anālayo, 2019) and social engagement (Hyland, 2013), the practice remains largely a
process of individual realisation of the self.
Finally, in placing our contribution within the planetary health framework, it is essential to
note that our prototype is not entirely sustainable. While we could consider producing a
cover for Tree Box using a sustainable material such as wood, we could not ensure the same
for the electronic components used in our prototype. While the sustainability of electronics
is a growing concern (Bossuet, 2014), we could not, in this instance, ensure the possibility to
“reduce-reuse-recycle-and-reconfigure” the components used.

8. Concluding thoughts
The 2019 Global Assessment Report on Biodiversity Report on Biodiversity and Ecosystem
Services, published by the Intergovernmental Science-Policy Platform on Biodiversity and
Ecosystem Services (IPBES), lists "nature's contributions to people" (Brauman et al., 2020).
Within this list, we find 18 contributions, spanning "habitat creation and maintenance" to
the "regulation of climate", "energy", and "food". Besides the already recognised benefits
we accrue from nature, we also find contributions such as "learning and inspiration",
"physical and psychological experiences", and "supporting identities", realms that we often
associate with culture. The report essentially builds on the benefits nature brings to both our
bodies and minds; however, little is said about how the health of the mind and society is
essential for planetary health. This relationship could be seen as a self-regulatory system
much in line with the cybernetic systems by Gregory Bateson (2000) and others. In an age of
aspiring "smart cities" (Greenfield, 2013) and pervasive use of digital technology, Tree Box
asks us not only to stop and experience the present moment but also to consider how
algorithms might "link human and planetary health".
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