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Abstract

In this review, we bring together different strands of research focusing on rituals, social media and nature connectedness
and interpret the intersection through a broad evolutionary niche construction lens. We argue that (a) humans have used
rituals for a number of different purposes, with a particular emphasis on connecting human communities and managing
emotional processes, (b) that these rituals were often centered around nature and seasonal cycles, and (c) that the runaway
sociocultural niche construction driven by technological changes has disconnected humans from both the environment and
traditional rituals, which has many unintended side effects and consequences. However, we also acknowledge the intrinsic
importance of rituals for humans and the great potential of emerging rituals in the digital space to connect individuals
with each other, to disseminate information on nature at scale and to link individuals and communities back to nature.
We provide some speculation on how social media and digital technology could be used creatively by individuals and
communities to connect them with nature again and therefore help to protect nature and identify areas for future transdis-
ciplinary research and theory development.
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The human evolutionary history is unprecedented in evo-
lution. One of the most salient features that sets humans
apart from other animals is the creation of complex niches
by altering the natural environment at a fundamental level.
Over hundreds of generations, humans have successively
moved from being deeply integrated and embedded into
the natural environment to an increasingly restructured and
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modified environment through human-driven technologi-
cal exosomatic adaptations. While this has been an ongoing
process over humanity’s existence, the pace of technological
and associated lifestyle changes has rapidly accelerated over
the last 300 years, pushing human behavior into collective
behavioral patterns that are radically distinct from our long
term ancestral environments in which foundational psycho-
logical processes have developed. There is an increasing
disconnection from natural environments and a reduction in
physical activity together with an increasing technological
connectivity that leads to a disconnection from more direct
physical and visceral experiences of life. These evolutionary
mismatches between an ancestral environment that shaped
human physiology, anatomy and cognition and contempo-
rary living conditions have now been recognized to lead
to multiple maladaptive conditions (Hoogland and Ploeger
2022; Li et al. 2018). One of the interesting side effects is
that being disconnected from the natural environment may
have negative mental and physical health effects (Browning
et al. 2022; Frumkin et al. 2017; Rojas-Rueda et al. 2019;
White et al. 2020). But even very subtle cognitive effects due
to changed collective dynamics and shifts in social learning
mechanisms have been documented (Bentley & O’Brien
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2015). Further exacerbating the cognitive demands, individ-
uals today are embedded in environments in which selected
emotional and cognitive information is consistently shared
via social media at an increasing rate and intensity and this
information flow is constantly available, which may create
problems for some individuals to disconnect or pause infor-
mation flow from this network, especially during specific
developmental periods (Haidt 2024; Twenge 2020; Twenge
and Campbell 2018).

Here we bring these strands together and elaborate on
how these various processes are interlinked, even though
they are typically discussed in isolation. For example, a
number of studies have demonstrated effects of nature expo-
sure on human health. We briefly review this evidence and
speculate on the pathways of such beneficial effects in mod-
ern environments, which show features that deviate from
presumed ancestral states of our species (Li et al. 2018).
One of the interesting questions to examine in future work
is whether these presumed beneficial pathways for health in
contemporary populations are triggered by the alterations
in today’s living environments. It may well be possible that
changes in the natural environment that have reduced nature
contact of humans in contemporary environments set in
motion mechanisms that were not the direct result of evo-
lutionary processes but may now increase fitness for some
individuals or groups. To some extent, this may even imply
that evidence of positive nature-exposure effects on health
in contemporary environments via hijacked evolutionary
processes are evidence of evolutionary mismatch dynamics,
including runaway sociocultural niche construction dynam-
ics (Ellis 2023) that may conceal negative fitness effects in
environments that are most strongly modified away from
ancestral conditions (Li et al. 2018).

We then shift our focus to collective rituals. We review a
diverse line of research that suggests that collective rituals
have evolved over our evolutionary past as a cooperative
signaling platform, which connects individuals that are dis-
tant kin into well-organized and cohesive groups that can
survive in often hostile natural environments. One point that
we want to emphasize here is that many collective rituals
were centered around seasonal cycles that required coordi-
nated action (e.g., collecting, harvesting, migrating, hoard-
ing) in order to survive and thrive. Therefore, collective
rituals historically coincided around seasonal points when
collective action needs are highest.

Bringing these lines back together, we speculate on the
role played by the collective nature of seasonal rituals that
directly connect individuals with each other and to a larger
natural cycle, which are today substituted by constant virtual
connectedness without shared physical presence and being
disconnected from natural environmental cycles. We aim
to bring these two strands of thinking which are typically

@ Springer

discussed in isolation together via an evolutionary lens.
Here, we speculate how the two processes of nature con-
nectedness and collective ritual are intrinsically interwoven
and have an amplifying impact both for better and worse for
different aspects of human health and wellbeing. We then
discuss how communities could harness social technology
within this runaway sociocultural niche construction cycle
(Ellis 2023) to bring out positive change. To ground our dis-
cussion, we first introduce basic principles of evolutionary
dynamics.

Basic principles of evolutionary processes.

Evolution according to Darwinian natural selection prin-
ciples is based on variability of behaviors, inheritance of
features and differential fitness (Brown et al. 2011; Darwin
2003; Laland and Brown 2011). The most widely discussed
form of evolution which emerged during the modern syn-
thesis in the 1930s (Laland 2017; Laland and Brown 2011)
is genetically driven evolution. Variability here refers to the
differences found within individuals of a population, which
are encoded in DNA sequences. Variability can be induced
via spontaneous or environmentally induced mutations
as well as genetic recombination during sexual reproduc-
tion. Variability is the most essential part of natural selec-
tion because without differences among individuals, there
would be no traits for natural selection to act upon. Inheri-
tance within this biological evolutionary model is embodied
in DNA, which is passed down from parents to offspring.
To the extent that behavioral traits are encoded in genetic
information (specific genes), this information is inherited
by offspring from their parents. The third principle that is
necessary for any evolutionary processes to take place is
differential fitness, which refers to the differing abilities of
individuals to survive and reproduce, based on their traits.
Individuals with traits better suited to their environment
tend to have higher fitness, meaning they are more likely to
survive and produce offspring (which implies that they can
pass the information that helped them to survive to the next
generation). Over time, these advantageous traits become
more common within the population, as those individuals
with higher fitness contribute more to the next generation’s
gene pool. To the extent that the environment remains sta-
ble, these traits should then become more frequent in the
population.

Evolution via information passed on through genes is
well documented but operates at relatively slow time scales.
These genetically driven evolutionary processes, for exam-
ple cannot explain the rapid evolution of humans over the
last 50 thousand years. A second mechanism that has been
used to explain these changes is cultural evolution (Creanza
et al. 2017; Dawkins 2016; Richerson and Boyd 2010).
Here the important information is passed through cultural
transmission from one generation to the next. The three
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principles of natural selection are applicable. First, variabil-
ity refers to the different types of information that informs
behavior between both individuals and groups. Second,
inheritance of cultural evolution happens via the informa-
tion that is stored and passed on through formal or informal
socialization processes in which offspring learn adaptive
behavior within their local context. Third, the individuals
and communities that are better able to survive and produce
offspring are more likely to pass on their cultural informa-
tion. Within the cultural evolution literature, a number of
additional concerns have been focusing on the relative ben-
efits of learning by trial and error vs. copying behavior of
others, including questions on what models are worth copy-
ing (frequently observed behavior or behavior by highly
prestigious individuals) (Creanza et al. 2017; Laland and
Brown 2011).

In addition to genetic and cultural evolution, an addi-
tional evolutionary mechanism that has been increasingly
recognized as important is niche construction (Laland and
Brown 2011; Odling-Smee et al. 2003). Organisms are
theorized to play an active role in shaping their environ-
ments, which in turn influences the evolutionary pressures
they experience. Niche construction occurs when organisms
alter their surroundings in ways that can benefit their sur-
vival and reproduction. The classic example are the dam
building behaviors of beavers that transform forest streams
into ponds, creating a habitat that offers beavers protection
and access to food. This change in the environment can
also influence other species, as the newly created pond may
support different plants, fish, and insects than the previous
stream. This view moves beyond the traditional assump-
tion of organisms adapting passively to pre-existing envi-
ronmental conditions and instead highlights how organisms
actively modify, select, or create aspects of their niches
(environments) in ways that can impact both their own sur-
vival and that of other species.

Through these modifications of their environments,
organisms can create new selective pressures that affect
not only themselves but also other species sharing the envi-
ronment, which leads to organisms inheriting an environ-
ment that has changed what behaviors may be selected for
or against. This modified environment affects the fitness
of offspring, which means that differential behaviors then
become beneficial for survival and reproduction, leading to
complex interactive feedback loops. A classic example of
human behavior is the invention of agriculture, with agricul-
tural practices varying around the globe according to local
ecological conditions, which in turn affected genes involved
in extracting nutrients more efficiently from food sources
that are locally available (e.g., lactose tolerance, ability to
digest starch, see (Fan et al. 2016; Rees et al. 2020; Van de
Vliert et al. 2018). The necessity to coordinate social groups

to cultivate specific types of crops also leads to changes
in social structures (e.g., rice wheat hypothesis, (Talhelm
et al. 2014; Talhelm and Dong 2024) and may have been
associated with self-domestication in humans, including
changes in genetic make-up of contemporary humans com-
pared to our pre-agricultural ancestors (Zanella et al. 2019).
Therefore, niche construction recognizes that complex
interactions across multiple systems can drive significant
evolutionary changes by altering selection pressures across
ecosystems and species.

However, when societies develop both the tools to alter
their environments and the cultural adaptations to thrive
within these altered settings, these transformations can
speed up, creating a reinforcing cycle of “runaway socio-
cultural niche construction.” (Ellis 2023) Achieving a better
future for both people and the planet will depend on steer-
ing this accelerating process toward positive outcomes. This
requires redirecting humanity’s most powerful force—our
shared aspirations. To guide this force, cultural stories that
inspire people with a vision of a better future are likely to be
more effective than those focusing only on environmental
crises and the dangers of technological change. Therefore,
niche construction processes can lead to the emergence of
complex ecological webs and evolutionary patterns that
might not arise from passive adaptation alone and these pro-
cesses might be steered through intentional cultural means.

1 Nature Relatedness and Human Health

Technological changes have transformed human social life
in deeply profound ways. The independent emergence of
agriculture around 10,000 years ago in several regions led
to the emergence of large collectives that were less mobile
and less intimate on average compared to previous hunter-
gatherer communities. Our living arrangements have shifted
dramatically from living in small bands of up to 200 indi-
viduals linked through shared kinship links (R. A. Hill and
Dunbar 2003) to living in communities consisting of often
thousands of unrelated strangers. Our contemporary living
arrangements, especially in cities, also increase the distance
to any living matter, with concrete walls, covered pave-
ments and streets that reduce exposure to natural vegetation.
Humans have likely shaped their living environment well
before settling down and cultivating seasonal crops, horti-
cultural and agricultural land use. For example, evidence
from the southern Rift valley in Africa suggests that humans
started using fire to manage landscapes around 90 thousand
years ago (Thompson et al. 2021). There is some evidence
that more diverse ecological settings may have favored early
human settlement because greater ecosystem diversification
increases availability of diverse food sources, options for
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shelter and access to valuable resources for clothing, hous-
ing or tool manufacture (Zeller et al. 2023). Any vegetation
requiring constant water such as green forests or wooded
grasslands also implied the presence of fresh water that is
essential for human survival, possibly leading to cognitive
resources being allocated to detection of green landscapes.

Historically, humans have spent a considerable amount
of time managing and cultivating their natural environment.
The most dramatic effect of this was the emergence of agri-
culture around 10,000 years ago in different places around
the world, and to some extent independently (Scott 2017;
Smith 1998). Humans began to radically alter the natural
environment as they moved from a nomadic hunter-gatherer
lifestyle to sedentary agriculture. Clearing land to make way
for small fields led to the deforestation of large areas of for-
est. Such deforestation reduced biodiversity, changed soil
composition and altered local and global climate by releas-
ing stored carbon. Secondary effects included increased
soil degradation, erosion and salinization from irrigation.
The resulting decline in arable land led to further pres-
sure to expand agricultural land and further deforestation.
Other side effects that would accumulate over time included
changes in river systems due to irrigation or water manage-
ment, changes in local biodiversity, changes in microclimate
and the spread of invasive species that further impacted and
disrupted local ecosystems (Scott 2017; Zhao et al. 2020).

Managing the natural environment nevertheless seems to
have had some immediate positive effects on our ancestors.
One of the issues that may be overlooked when consider-
ing the impact of green nature today is that natural environ-
ments can be highly hazardous. For example, natural spaces
can expose individuals to various types of allergens (e.g.
pollen), predators, pathogens and diseases, and increase
the risk of accidents (drowning, falls, disorientation, etc.)
(Europe 2016). Landscape management can reduce these
risks and thus improve the overall health of the population
(Lohmus and Balbus 2015). Indeed, the current evidence
is that our human ancestors started managing their natu-
ral environment well before the emergence of agriculture
(Thompson et al. 2021).

Yet, there is increasing evidence that exposure to natu-
ral environments today is associated with increased health
benefits. Nature exposure has been related to a wide range
of benefits from increased attention (Nguyen and Walters
2024), to increased pain management (Berry et al. 2021) and
improved biological functioning (Bauer and White 2023).
Current research on nature exposure on human health has
focused on three major mechanisms or pathways to explain
any positive effects (Browning et al. 2022; Rojas-Rueda et
al. 2019; White et al. 2020). First, contemporary living envi-
ronments, especially urban areas, are characterized by the
presence of a large number of stressors, including pollution,
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noise and heat exposure due to increased heat capture in built
up environments. Green spaces can help in absorbing some
of the toxins and pollutants as well as reduce noise and heat
levels. Second, available green spaces may build capacity
via instoration, that is these spaces provide opportunities for
greater physical activity and social interactions (e.g., parks,
playgrounds, sports grounds) and thereby reduce stress and
fatigue (Hartig et al. 1996; Korpela and Ratcliffe 2021). As
a result, increased green spaces may help to reduce anxiety
or restore attentional capacities, that is they act as points of
restoration.

One of the mechanisms that has attracted research atten-
tion is that increased exposure to nature may increase
immune function (Frumkin et al. 2017). One classic theory
supporting this is the “hygiene hypothesis,” which suggests
that early, low-level exposure to certain microbes strength-
ens immune function and improves its ability to regulate
inflammation over the lifespan. This concept evolved into
the “Old Friends Mechanism,” which posits that essential
exposures are not merely common childhood infections but
rather ancient environmental microbes that co-evolved with
humans, fostering immune tolerance (Rook et al. 2015).
Reduced interaction with these microbes has been linked
with increased risks of asthma, allergies, and hypersensitiv-
ity diseases (Hanski et al. 2012; Ruokolainen et al. 2015).
Mental health issues may also result as a downstream effect
of these altered immune systems (Rook et al. 2013). In
essence, these organisms are key to establishing immune-
regulating mechanisms and immunological system cells.
When this process is disrupted, susceptibility to chronic
inflammatory diseases, cardiovascular conditions, and
inflammation-related depression rises (Rook 2013).

These effects may also depend on interactions at the level
of the human microbiome, a complex community compris-
ing the entire genomic content of symbiotic, commensal and
pathogenic microorganisms residing in various sites in the
human body. The diversity of microbes in these communi-
ties depends on an individual’s health status, genotype, diet,
hygiene and it is partly regulated by the local environment
(Dekaboruah et al. 2020). Factors associated with living in
industrialized regions, such as heightened hygiene, smaller
family sizes, increased misuse of antibiotics, and reduced
exposure to natural food bacteria, contribute to a less diverse
microbiota, mostly old friends microbes (Rook 2013). This
reduction can negatively impact human health, as the micro-
biome is essential for inhibiting harmful microbes, aiding
in digestion, and regulating immune responses, contrib-
uting to the prevention of diseases such as inflammatory,
autoimmune, and neurological conditions. For example,
microbiome colonization occurs primarily in early life, and
disruptions during this period are linked to greater immune
dysfunction later in life, including allergic sensitization
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and asthma (Bloomfield et al. 2016; Gilbert et al. 2018). In
contrast, exposure to biodiverse environments, such as agri-
cultural areas and green spaces that host a greater variety
of microbes supports beneficial microbial growth, which is
associated with reduced allergic sensitization and enhanced
immune resilience (Buchholz et al. 2023; Campbell et al.
2015; Hanski et al. 2012; Von Mutius and Vercelli 2010).

In addition, there may also be natural substances pro-
duced by plants that exhibit antioxidant, anti-inflammatory,
antimicrobial, and antiviral properties, specifically, volatile
organic compounds (VOCs) like phytoncides, which are
known to enhance immune function. Studies show that expo-
sure to these compounds, especially during “forest bathing”,
can reduce pro-inflammatory cytokines, increase NK (natu-
ral killer) cell activity, and improve respiratory health, sug-
gesting a direct immune-boosting effect from inhaling these
plant-emitted VOCs (Andersen et al. 2021). The impact of
these volatile compounds found in forest air extends beyond
respiratory effects. Once inhaled, these compounds are
absorbed into the body and are thought to produce broader
systemic benefits, particularly by positively influencing
the nervous system with calming, anxiety-reducing, and
mood-enhancing (antidepressant) properties (Antonelli et
al. 2020).

There is some evidence that nature effects on health
are stronger in more urban environments (Browning et al.
2022), which implies that nature exposure is more important
for health of human populations that are less integrated into
natural environments. These patterns involved in beneficial
effects of nature point towards complex niche construction
effects. First, as discussed above, the positive-effect-of-
nature literature neglects that these effects are located within
an evolutionary highly unusual environment, in which
natural environments have been ‘tamed’ through techno-
logical advances and existential threats have been largely
removed. This contrasts with much of human evolutionary
history, in which often hostile natural environments have
exerted significant evolutionary pressure on human evo-
lution, representing a source of threat. These threats have
been documented since antiquity (Pliny and Healy 1991)
and come in a variety of forms, animal attacks, famine, and
unexplainable outbreaks of pandemics such as the plague
which might have been responsible for the repeated aban-
donment of neolithic cities and societal collapse (Doig
2022; Scott 2017). Similarly management strategies for
these threats, especially pathogen threats which were essen-
tially lacking a coordinated response beside quarantine (and
even this was rarely sufficiently effective) until the rise of
vaccines against diseases such as smallpox in 1796 and sub-
sequent mandatory vaccination campaigns at the start of the
1800s in Bavaria and Denmark (Habicht et al. 2022). Sec-
ond, not only are these positive effects studied in a highly

modified environment, nature is also less omni-present in
individuals’ lives as more have moved from nature rich
rural environments (or at least nature adjacent, in the case
of intensely agriculturalized environments) to largely built
urban environments conflating the effects of nature expo-
sure with exposure to complex novel environments (Morris
2013). Finally, historically individuals did not only have to
master survival in these harsh natural environments, they
also had to manage their emotional, cognitive, spiritual, and
meta-physical relationship with these spaces as individuals
and cultural units, which commonly happened in the context
of ritual practice (Hutton 1996).

2 Rituals as Social Technologies

Rituals have been studied extensively in the social sciences
(Fischer 2021). There is no consensus definition of the term,
but researchers tend to agree that rituals are structured, often
repetitive behaviors or practices that are typically performed
in a prescribed sequence and are typically causally opaque
(the actions performed are not necessarily causally effective
in other contexts, e.g. folding one’s hands is not typically
associated with improving the odds of winning a lottery),
while at the same time these actions are often imbued with
symbolic meaning (Fischer 2021; Lang and Kundt 2023).

Rituals are ubiquitous in human cultures (Brown 1991).
Given that all known societies perform rituals, and that
these rituals vary dramatically in form, structure, frequency
and focus, this incredible diversity makes it difficult to
describe specific characteristics and possible factors driving
their performance.

Kapitany et al. (2020) analyzed observer-coded features
of rituals and identified a small number of dimensions that
varied mainly in terms of emotional valence, but also dif-
ferentiated rituals somewhat in terms of the use of specific
behavioral practices (e.g., singing, dancing, percussion) or
substances (stimulants, fire, blood, etc.), who participates
(kin vs. non-kin), and their relative frequency. An impor-
tant feature of rituals is their professed sacredness; in many
societies, what is part of the ritual is set apart from everyday
activities (Bell 2009). Rituals are thus closely associated
with religious or spiritual concerns and may have contrib-
uted to and preceded the emergence of organized religious
movements and hierarchical group living (Lang 2024; Watts
et al. 2016). A number of studies have examined possible
predictors of the emergence of religious or spiritual beliefs
and practices. In a large-scale study of 583 societies, belief
in a moralizing high god (as a supernatural agent used to
enforce cooperation among believers, (Botero et al. 2014)
was more prevalent in contexts where the environment was
poorer in resources and communities living in these contexts
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were exposed to more ecological stress. In addition, these
beliefs were more prevalent in politically complex societies
that allowed individuals to own animals (which can be sto-
len or ownership disputed). In other words, belief structures
associated with moral high gods and requiring elaborate
ritual practices are more likely to emerge under conditions
of high environmental stress. The survival of societies with
these collective ritual features suggests that these practices
may be locally adaptive (Sosis and Bressler 2003). Related
work also suggests that many of these rituals are performed
seasonally or annually (Atkinson and Whitehouse 2011),
most likely coinciding with significant seasonal variations
in resource extraction or capture (e.g., hunting and foraging
or planting and harvesting cycles, seasonal migration to bet-
ter resource areas) (Graeber and Wengrow 2021).

There is now ample evidence that rituals serve three main
functions(Hobson et al. 2018), including enhancing social
connectedness, regulating emotions, and improving task
performance. Rituals foster stronger social bonds between
participants and within communities (Fischer and Xygalatas
2014; Irving et al. 2024; Reddish et al. 2013; Xygalatas et al.
2013, 2024), they help individuals and groups manage emo-
tions effectively (Atkinson and Whitehouse 2011; Fischer
et al. 2014; Irving et al. 2024; Kapitany et al. 2020) and
shape task orientation and enhance performance (Mogan et
al. 2018; Reddish et al. 2013).

Central to the social connection function of ritual have
been actions that are coordinated between group members
and often synchronous, that is behavioral actions or vocal-
izations that are timed to cooccur together in synchrony
(Mogan et al. 2017). The phase synchronization of behavior
has been shown to be highly effective in conducing coopera-
tive behavior, even if this is costly to individuals (Fischer et
al. 2013; Fischer and Kruekaew 2020; Mogan et al. 2017).

In addition to the community binding function, a further
function may be the regulation of emotion. Originally pro-
posed by Malinowski (1992), rituals may be beneficial due
to their potential to reduce individual anxiety. A number of
studies now have shown that (a) anxiety increases repeti-
tive actions (Lang et al. 2015) and (b) in turn the increased
repetitive action will reduce physiological arousal (Karl and
Fischer 2018). The emerging evidence suggests that repeti-
tive actions may play a key role in the anxiety-reducing
effects of rituals.

Rituals typically last a few minutes to days or weeks.
These more extended rituals were evolutionarily accompa-
nied by daily interactions with most, if not all, community
members (Wiessner 2014). Humans have lived in small
groups of up to 200 members, with a distinct fission-fusion
dynamic (Couzin 2006). During the day, groups would split
up to forage, hunt, gather, plant or extract other types of
resources in very small groups but would reunite in the
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evening for protection and security. Individuals would
therefore have daily contact with most members of their
community and would spend considerable time each day
exchanging information face-to-face around a fireplace or
other communal setting. Simple story telling has beneficial
physiological and psychological effects (Brockington et
al. 2021). Yet, the flow of information was highly variable
depending on specific tasks and interaction partners, but
typically involved immediacy of rich feedback and close
physical proximity. These interactions were interspersed
with periods of relative information paucity (e.g., nights
with little light sources, waiting for game during a hunt).

3 Rituals and Natural Environments -
Linking Rituals Back to Seasonal Cycles

Beyond rituals’ role as social bonding and emotion regu-
lation tools, rituals are also a common practice in relation
to the natural environment. Rituals aid individuals in struc-
turing their relationship with the natural environment both
through providing an enacted meta-physical framework that
places human and the environment into a coherent, mean-
ingful relationship (Clarke 2009; Hill 2011). Rituals can
also aid communities in passing on information and skills
necessary for environmental mastery (Hill 2011) and struc-
turing the natural environment (Clarke 2009), or reinforce
the position of an individual who has honed such environ-
mental mastery within a given social structure (Rossano
2012).

We propose that rituals were especially common around
seasonal transitions (Hohm et al. 2024) as these herald
important changes in the daily lives of communities (Lee
1973; Poudel 2020; Wengrow and Graeber 2015) and are
partially driven by biological reactions to the changing envi-
ronment (Harrison 2004; Hohm et al. 2024). There is some
indirect evidence for this claim. First, many archaeologi-
cal sites associated with possible ritualistic use are aligned
around specific celestial cycles, suggesting the importance
of observing natural cycles for our ancestors and construct-
ing physical spaces in line with seasonal cycles observable
in the sky (Hutton 1996; MacKie 2009). Second, seasonal-
ity has been shown to influence human behavior and cog-
nition at profound levels, from physical activity to mating
behavior and food preferences down to basic cognition and
neural activation patterns (Hohm et al. 2024; Shephard and
Aoyagi 2009; Xu et al. 2023). Furthermore, human life was
strongly driven by seasonal cycles of food available dur-
ing our hunter-gatherer stage. The necessity to track such
seasonal cycles has been proposed to be one of the major
drivers of cognitive evolution in primates (DeCasien et al.
2017), because tracking location of specific plants and their
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harvesting time were highly cognitively demanding. Indi-
viduals that were better able to remember high-food sources
had greater fitness and were more likely to pass their genes
on to the next generation.

These foraging cycles gave way to the emerging cycles
of planting, tending and harvesting with the advent of agri-
cultural practice. Seasonal demands for food and shelter
required further planning and organization, especially as
groups became larger and more sedentary. In some parts of
the world, the cultivation of water-intensive crops depended
on large-scale mobilization to coordinate access to water
through the construction and maintenance of irrigation sys-
tems; in other parts of the world, the safe storage of food
for the cold season required careful planning and coordina-
tion of community resources and the anticipation of pos-
sible predation or looting (Scott 2017; Talhelm et al. 2014).
These seasonal cycles were typically marked by elaborate
rituals to appease higher powers, predict auspicious times
for sowing or harvesting, etc.(Graeber and Wengrow 2021).

Such rituals to control environmental factors can be
found in many cultures around the world. In the past, with-
out the advances of modern technology, the weather was
a matter of life and death not only for individuals but also
for communities (Linden 2007). To deal with this existential
and essentially uncontrollable threat, communities tended to
assert control through the creation of shared belief structures
centered on the personification and deification of weather
events (Bergmann 2020). Rituals associated with appeas-
ing weather-related gods to ensure physical well-being by
obtaining helpful weather and avoiding bad weather are
deeply embedded in the culture of many societies, and
have played a role in maintaining both communal (Pacheco
2019) and spiritual well-being (Ombati 2021), ensuring that
groups would have enough food to last through the winter
if they prayed hard enough (Jolly 2006), or that they would
not be wiped out by drought if their shaman could please
ancestral or natural spirits through dance (Gumo 2017).

As noted above, the anxiety induced by threat can be alle-
viated by ritual acts, which reduce anxiety and restore some
emotional control to the individuals who perform them
(Karl and Fischer 2018; Lang et al. 2015, 2020). The per-
formance of these rituals has often been the role of special-
ists who have assumed roles of high importance in societies
under environmental threat. Examples of these highly val-
ued ritual roles have been reported for rain-making (Haland
2005), sun-dancing (Modaftf 2014) and ritual worship of
volcanoes to avoid eruptions (Chester et al. 2008). The
“failure” of specialists to control weather events in difficult
environments often led to community hardship and com-
munal anxiety (Shaffer 2018). Therefore, ritual specialists
assumed important leadership positions because, through
ritual performance, they could temporarily alleviate anxiety

and social tensions and coordinate actions that ensured the
survival of the larger community (Soga 1931). In this way,
ritual specialists were able to assert themselves as a ruling
class because of their perceived power within these groups,
often passing on genuine meteorological observation skills
to descendants to ensure the continuation of a lineage of
leaders (Gumo 2017).

Water was a particularly important resource for human
survival, and communities were existentially threatened
by the absence of rain. Rain has played an integral role
in the general well-being of a community, both in hunter-
gatherer communities and especially in agricultural com-
munities that rely on rain for crop growth. Rituals focused
on controlling rain can take many different forms, includ-
ing prayer/worship, sacrifice, song or dance (Babane and
Chauke 2015; Mendoza & Hansen 2024; Ombati 2021).
The continued importance can also be seen in the changing
forms of ritual during colonization and apartheid in South
Africa (Comaroff and Comaroff 1986; Worden 2011). The
original belief systems inherent in many rain-making ritu-
als changed, shifting from communal rituals linked to the
land to more abstract rituals that disempowered traditional
structures (Mbaya and Mbaya 2024). Typically, lack of rain
required a cultural adaptation by local communities to initi-
ate rituals focused on controlling rain as a limited resource.
Performed under stress, the rituals could temporarily relieve
anxiety, and the performers took on high social status. Such
was the importance that these rituals, because of their cul-
tural significance to the well-being of these communities,
were also used to cultivate power, first by tribal rainmakers
and then by colonial religious institutions, ultimately shift-
ing the source of this well-being away from the relation-
ship with the land, community and rituals, and towards the
power of particular religious figures.

Unfortunately, much of this richness of ritual in relation
to seasonality and nature is currently unexplored in aca-
demic literature. For example, a Scopus search on Novem-
ber 8, 2024, showed a total of 56,390 entries for the search
word ritual, but only 503 entries when searching for ritual
combined with season, 293 entries when combining ritual
with rain or a mere 202 publications when combining ritual
and harvest. In other words, less than 1% of the research on
rituals examines an ancestrally important context and func-
tion of rituals. To some extent, this disconnect demonstrates
that contemporary lifestyles and research interests appear
disconnected from central concerns of our ancestors. Others
have previously noted that research on seasonal variation
on human cognition and behavior is largely unnoticed and
pales in comparison to other sources of variation (genetic,
social, personality, etc.) because it is scattered across vari-
ous disciplines and these effects vary due to cultural and
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geographical moderators (Hohm et al. 2024; Van de Vliert
2020).

4 Rituals in the Past and Emerging Rituals in
a Social Media World

As we outlined above, rituals emerged as social technolo-
gies in our ancestral past and continue to evolve because
of their important functions, including their ability to help
individuals to form, maintain and signal group identities.
Until very recently, identity construction and signaling iden-
tities in real-world face-to-face contexts were a core aspect
of ritual behavior, which involved learning about rituals and
their encoded messages followed by engaging in planned,
repetitive, and meaningful actions and which then compel
individuals to honor those messages and allowed individu-
als to embody their identity or incorporate it as part of a
specific social group.

A paradigmatic example of this is our ancestral past are
story-telling rituals, often conducted at the end of the day
around a shared fireplace (Wiessner 2014). These rituals
typically involved individuals learning through listening to
a narrative (Cvorovic and Coe 2022). Historically, a large
subset of stories that were told encoded information about
the environment, how to treat nature, and the consequences
of disrespecting natural forces, factors which would then
contribute to social identities centered on stewardship of
the environment (Fernandez-Llamazares and Cabeza 2018).
To take just one example, the Native Hawaiian stories of
Pele (the goddess of volcanoes and fire) and Kamapua‘a (a
shape-shifting demigod who is associated with rain, fertile
lands, and lush vegetation) detail how these two natural
forces rival each other and can be disastrous but can also
be formative and beneficial when kept in ecological balance
(Beckwith 2024; Xiaojing 2009). These stories in particu-
lar detail how individuals must work to balance Hawaii’s
delicate ecosystem with present volcanic forces, as well
as ensure that these areas are protected and not disrupted.
Moreover, these stories were of such importance that the
identity of environmental stewards has stayed with Hawai-
ians to this day, with ancestral knowledge facilitating sus-
tainability (‘Aina of Ka‘onohi et al. 2023) and fostering
resilience against ecological injustices (Ms et al. 2020).
Similar stories exist throughout recorded stories the world
over.

However, technology has advanced our control over and
resilience to environmental threats, such as natural disas-
ters (Krichen et al. 2024) and famine (Sasson and Vernon
2015). Nowadays, the market for stories is saturated and
levels of boredom in a digital age with unlimited enter-
tainment options have increased (Tam and Inzlicht 2024).
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Stories continue to center around environmental issues, but
the focus has certainly shifted and may play into identity
politics and consumer demands (Soutar and Wand 2022).
The clearest example of this is Marvel’s ‘Infinity War”
and “End Game” movies. The story of these movies is that
Thanos, who is an extraterrestrial whose home planet was
wiped out by unsustainable population growth and resource
harvesting, is trying to wipe out half of the universe to pre-
vent what happened to his home happening again on a wider
scale (Bruther 2024). He initially succeeds however this is
quickly fixed when Iron Man, a human with a technologi-
cally advanced suit, sacrifices himself to defeat Thanos and
bring back all the individuals who died because of Thanos’
actions. This provides a potentially interesting narrative
message that with symbolic human sacrifice technology
can overcome environmental catastrophes. In other words,
a need for more sustainable practices and more stewardship
of the natural environment are story tropes but fade into the
background of a technological spectacle. The transforma-
tional potential for such narratives is undercut by promot-
ing heroism, self-sacrifice, and redemption in combination
with implausible technological solutions which do not
directly deal with present environmental issues. The human
story elements are recognizable and mirror core features of
human myths and epics, but embedded and told within a
technological environment that transforms our living condi-
tions at a rate never seen before in human history.

Focusing on the identity processes of rituals in our digi-
tal age, we briefly discuss one example of feast/meat-cating
rituals. Historically, feasting rituals were community cen-
tered and often involved the sharing of large animals which
has been killed either from a successful hunt (Hawkes et al.
2001a) or from an individual’s personal catalog of livestock
(Vaiglova et al. 2018). Through these rituals, individuals
were able to have a meal for a day, something which was
not always guaranteed in communities with low food secu-
rity (Plana et al. 2023) as well as provide a large amount of
protein which some may be lacking (Hawkes et al. 2001a,
b). Individuals celebrated themselves and their communities
having access to a resource that benefited them as well, with
the value of both being tied specifically to the environmen-
tal challenges that prevented them from regularly securing
such a thing (Van Holt et al. 2010).

Contemporary living conditions have fundamentally
shifted both our forms of eating and the ritualistic nature
of food consumption. One interesting emerging trend that
showcases how ritualistic practices of food that are essential
to humanity are shifting is ‘Girl Dinner’. Girl Dinner is an
internet trend that revolves around the ritualized consump-
tion of quick, easy, typically small, and indulgent meals
by women (Karasik 2024). It began in 2023 and has since
amassed over 300,000 posts with the associated hashtag on
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Tiktok and 2.2 billion views on the same app (Culverhouse,
2023). Girl Dinner as a ritual is interesting because it taps
into salient motifs of both simple family dinner rituals and
community feast rituals, but in new ways within an over-
consuming society. With the abundance of food on display
in supermarkets and restaurants, Girl Dinner focuses on a
small amount of food in favor of convenience. Similarly,
instead of engaging with a smaller community in which
food is shared directly (but often in gendered ways), Girl
Dinner represents a chance for women to forge bonds dig-
itally across time zones and engage with a broader com-
munity who reject perceived notions of ‘what one should
eat’ which are projected onto them (Karasik 2024). Further
emphasizing the issue of identity driven rituals in a digital
age, the success of Girl Dinner has spanned other gender
stereotype-reinforcing trends (e.g., Boy dinner focused on
meat and other meals associated with masculinity meals
such as eating entire rotisserie chicken).

From a ritualistic perspective, it is noteworthy how these
online rituals simultaneously defy and reinforce stereotypes
and both challenge and celebrate stigma around healthy eat-
ing (Sarkisova 2023). This example demonstrates how we
have changed our rituals in the light of technology removing
environmental risks (for some) to engage with broader com-
munities and navigate intersecting expectations that come
along with membership of such communities.

These brief examples serve to illustrate not how rituals
have been replaced but rather how widely practiced rituals
have changed and how new rituals have been created due
to the variance in environmental conditions. Particularly,
rituals have begun to shift away from focusing on increas-
ing survival odds or decreasing the likelihood of a dooms-
day that often have been central to historically transmitted
myths and epics driven by the unpredictability of the envi-
ronment. This shows the transformative power of technol-
ogy that it has tamed nature to the extent that its presence
has shifted to the margins of contemporary concerns in
many parts of the world. Technology has also afforded us
the opportunity to engage in new ritual practices on a larger
scale, on a more regular and accessible basis. At the same
time, we need a better understanding of how these rituals
shift due to changes in the environment and technology that
also drive risk factors for the survival of humanity in the
future (Togawa 1999). It is also important to emphasize that
some of these online ritualistic activities have emerged very
quickly, and the impact on people’s lives, social relation-
ships, and connectedness to nature has not been systemati-
cally studied (in part due to their very recent emergence and
the long efforts that systematic studies typically require).

5 Beyond Doomsday Scenarios - Harnessing
the Positive Potential of Modern Technology

The context in which we live and our relationship with our
environment has changed dramatically since the creation of
traditional harvest rituals, rain dances, etc. In past days, ritu-
als provided a way for communities to bond together, coor-
dinate around seasonal cycles, release stress and perceive
a sense of control over the existential threats of the world.
However, these points raise the question: What are rituals
in the modern age where we have unprecedented control
over the natural environment, and we are more connected
than ever before, yet probably individually more isolated
and lonely than ever before in human history (https://www.
hhs.gov/sites/default/files/surgeon-general-social-connectio
n-advisory.pdf)?

To some extent social media that is all around us connects
24/7 to the most distant corners of this world, but at the
same time the connections are more superficial, often asym-
metric and asynchronous (e.g., we are consuming messages
sent by others sometimes a long time ago and we never pro-
vide direct and timely feedback to the sender). Therefore,
we are connected but lack meaningful connectedness. There
is a strong association between social media use and loneli-
ness (O’Day et al. 2021), but it is hard to ascertain the causal
direction of this association even in the presence of longitu-
dinal links from social media use to loneliness and lowered
wellbeing (Ferguson 2024; Pezzi et al. 2024).

At the same time, social media may also offer new oppor-
tunities for engaging with each other and connecting indi-
viduals to nature in new ways. Rituals emerged as a social
technology probably deep in our evolutionary history (Lang
and Kundt 2023) and it is almost certain that rituals change
with the shifting needs of humans living within everchang-
ing ecological niches (Heine & Prebish 2003; Laing and
Frost 2014; Zainuddin 2023).

Social media has a unique ability to reach and inspire
a wide audience, making it a powerful tool for fostering
community connections and a deeper connection to nature.
Although social media use can be associated with increased
isolation and loneliness, as demonstrated by numerous stud-
ies (Haidt 2024; Twenge and Campbell 2018), it can also
be used to build a shared sense of purpose and commu-
nity (Verduyn et al. 2017). This also includes possibilities
to develop technologically mediated collective rituals that
connect individuals to nature. For example, sharing nature-
related photos is associated with increased life satisfaction
(Chang et al. 2020), and active sharing is associated with
greater engagement with nature and better mental health
(Flynn et al. 2022).

Indeed, one of the most powerful tools of social media
and information technology is the ability to disseminate
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information on a scale and at a speed never before expe-
rienced by humanity (as a form of oblique one-to-many
knowledge transfer, Laland and Brown 2011). This opens
up exciting possibilities for sharing information that may
have existed in small communities but can now be shared
more widely. A second opportunity is the ability to com-
municate directly with individuals across time and space,
including the ability to find like-minded individuals in other
locations that an individual would never have been able to
identify and connect with without the help of social media
(as a form of horizontal peer-to-peer transmission, Laland
and Brown 2011). A careful scaffolding of technological
capabilities and opportunities around meaningful activities
that occur in the offline real world between individuals and
communities allows for interesting new forms of connect-
ing individuals in new ritualistic forms, building new con-
nections to the natural environment, and sharing relevant
information.

In the following sections, we discuss some possible ways
forward for engaging individuals and communities with
nature through the ritualistic use of social media. These
discussions are anchored around several key pillars, but
we acknowledge that our discussion of specific activities
is somewhat arbitrary, and different activities tap into more
than one pillar. It is also important to emphasize (as one
reviewer of our manuscript noted) that there is little empiri-
cal work on the actual effectiveness of some of these emerg-
ing activities and strategies. Our observations are presented
with the goal of encouraging more systematic research on
the links between ritual activity, social media, and nature
and social connectedness.

In order to better understand the key characteristics of
emerging technologies and how they relate both to ritual
practice and to enabling social and natural connectedness,
we list a number of key dimensions of technology that we
think are worth exploring further in this broad area. The list
also shows links to established research areas in the study of
ritual, technology, and social cohesion, to help build bridges
to more established research domains. This can serve as an
initial guide for further theory-development and research.

6 Sharing of Real-World Activities

Social media allows sharing of images, videos, stories and
information to a potentially unlimited number of others. If
these activities were focused on aspects of the natural envi-
ronment, such as the beauty, fragility, or power of nature
and how individuals engage with nature in order to enjoy
or protect it, this could have significant normative effects.
Simple photos or written reports as well as more care-
fully edited visual story telling can encourage followers to
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appreciate and care for the natural world. At the aggregate
level, a larger proportion of photos with plant-related labels
has been found to correlate with higher nation-level life sat-
isfaction (Chang et al. 2020), suggesting that online-shar-
ing of nature-related activities can have positive wellbeing
effects.

There is a robust research tradition that journaling or
daily writing tasks can have therapeutic effects (Sun et al.
2020). These repeated ritualistic activities build around one
of the central functions of rituals for managing emotions
(Hobson et al. 2018). Historically, rituals have operated as
opportunities for self-reflection, growth, and/or the removal
of guilt within a religious or spiritual focus (Bybee and
Quiles 1998; Demmrich and Wolfradt 2018). An example
of this is Metta meditation, which stems from Buddhist tra-
ditions, whereby an individual, typically living a monastic
lifestyle, meditates while focusing on the love that they have
for others and extending it to the self and the broader world,
allowing them to work towards achieving enlightenment
through letting go of resentment and self-doubt (Bhikku
2024; Fredrickson et al. 2008). However, with the decline
in monastic lifestyles, the lack of free time in modern-day
lifestyles, and the global spreading of secularized practices
it seems that many meditation rituals have been adapted to
modern needs and be transformed into online contexts (Li
et al. 2023). For example, daily affirmations are short-form
media to provide emotional and spiritual support to individ-
uals which is easily accessible and consumable (Dela Cruz
2023). Some forms of daily affirmation content may have a
religious or spiritual character, but many have moved away
from the original Metta meditation goal of self-actualization
and instead more broadly aims to improve the positivity and
well-being of others to help cope with modern life (Devos et
al. 2023; Green 2024). This difference is particularly inter-
esting considering the vast difference between monastic life
and modern life, with monks afforded the opportunity to
spend most of their days outdoors in contemplation (Hayas-
hima 1962) as opposed to modern-day individuals who do
not spend a lot of time outdoors (Beyer et al. 2018). Inter-
estingly, in this case is that core aspects of the ritual and the
message associated with it have been changed and in some
benefitted from the introduction of technology, reaching a
wider audience even if in a slightly different form and for-
mat (Connelly 2015).

Meditative events could also be centered around cycli-
cal or seasonal activities such as sunrise/sunset or lunar
cycle observations. For example, individuals could focus on
watching the sunrise or sunset from their location, posting
photos or reflections. This simple ritual can remind people of
their connection to natural rhythms, while also allowing fol-
lowers across different time zones to contribute to a shared
experience. Building on the evidence of both meditation and



One with Nature, One with Each Other? A Niche Construction Framework Linking Rituals, Social Media and... 1121

writing exercises on mental and physical health (Fischer et
al. 2020; Pennebaker 2018; Pennebaker and Evans 2014),
individuals could reflect on the specific sensations that they
notice as a form of mindfulness and careful attention (Karl
and Fischer 2022), or individuals could focus on things in
nature they are thankful for during a particular time of day
(e.g., sunrise or sunset). This is central to many mindful-
ness interventions, getting individuals to commit to mindful
observation activities where they are encouraged to spend a
few minutes observing nature without any distractions (Karl
et al. 2021) or to gratitude interventions (Diniz et al. 2023).
They can then share a single observation or realization they
had during that quiet time. Broadening this, individuals
could also be encouraged to share one thing each week or
month that they’re grateful for as their participating in nature
activities (e.g., #NatureGratitude). Such simple reflection
can deepen appreciation for local ecosystems, and seeing
others’ gratitude posts can increase empathy for nature and
encourage diverse perspectives. The work on mental health
has demonstrated the benefits of regular reflective and writ-
ing activities (Fischer et al. 2020; Pennebaker 2018). This
could be adapted for asking individuals to reflect on a regu-
lar basis on their level of nature engagement (e.g., prompts
such as “What did you see that reminded you of the beauty
of nature this week?” or “What’s one sound from nature
that stood out to you this week?”’). Again, the real power
of social media is that it becomes possible to take photos,
videos and create written reflection.

These activities could also be built around specific days
or months such as Weekly or Monthly Nature-Themed
Challenges (“Nature Saturday” or “Wild Wednesdays”)
or season-focused themes (e.g., “May spring blossom”,
“Autumn leaves November”, “Summer solstice skies™) in
which participants establish a recurring day each week, a
specific month or natural event (Solstice, equinox) with
nature-themed activities and share their experiences using
a dedicated hashtag (e.g., #NatureSaturday). Activities
could range from taking a nature walk to photographing
local wildlife, plants, or landscapes to document flowers,
leaves, fruits, or seeds, or simply reflect on the changing
season. Making individuals aware of the cycles of nature
can increase awareness and empathy (Djernis et al. 2019).
At the end of each month, participants can share a snapshot
or summary, building a collective gallery that showcases
the diverse ways people experience and appreciate nature.
Documenting and sharing impressions and lessons learnt
from these events could help disseminate knowledge, build
community identities through sharing and inspire others to
join. Ideally this could be built around some real community
groups (e.g., community meet ups, nature walking groups).
In addition to linking to individuals and communities, tech-
nology features such as Micro-Stories (short, engaging

stories on platforms like Instagram, TikTok, or YouTube
Shorts) about daily nature interactions can inspire viewers
to find their own local nature experiences.

7 Promoting and Encouraging Outdoor
Activities

First, while new technologies can lead to disengagement
from the natural environment, they can also provide new
ways to encourage engagement with the outdoors and the
natural environment. This can range from online groups
and conversations that generate enthusiasm for the natural
environment, to groups that pool resources to enable collec-
tive engagement with the environment. There is an impres-
sive and growing variety of digital applications, games
and community resources online (Andrachuk et al. 2019;
Cord et al. 2015; Franken et al. 2023; Keshavarzi et al.
2023; Shrode 2012). These activities are well documented
in English-speaking settings, but also appear to be effective
in non-English-speaking contexts (Keshavarzi et al. 2023).
Extensive work in the exercise and diet literature suggests
that partnering is highly effective in inducing real-world
behavior change (Burke et al. 2006; Irwin et al. 2012; Kerr
et al. 2007; Lemstra et al. 2016; Rackow et al. 2015), even
when the buddy is virtual or in a gaming context (Feltz et
al. 2011).Combining the primary synchronous activities, the
enhanced power of social media is that it allows asynchro-
nous sharing of records of the events online with designated
hashtags. These shared posts can in turn foster a greater
sense of collective identity and further shared environmen-
tal responsibility. These activities can foster a range of ben-
efits, from individual to collective enjoyment, that would
be difficult to achieve without the rapid communication
technologies that allow effective organization of dispersed
individuals.

Second, communities can use digital communication
technologies to create asynchronous content that is embed-
ded in a broader group narrative of engagement with nature,
which can encourage individual activity in nature. These
activities can also take on the format of games, forcing indi-
viduals to move through physical spaces to earn points or
rewards. The most famous of these is probably Pokemon
Go, which has created a global craze and generated sig-
nificant tourism activity (Hsiao and Tang 2021), but other
games also encourage users to visit real-world spaces (Cord
et al. 2015). Successful campaigns have created social
media challenges (e.g. The Wildlife Trust’s stay wild chal-
lenge (Stay Wild| The Wildlife Trusts, n.d.) that encourage
participants to engage with nature on a daily basis, whether
by going for a walk, observing wildlife or practicing envi-
ronmentally friendly actions. Again, using social media to
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find buddies for these activities can increase the potential
for behavior change (Emmerson et al. 2019).

These digital campaigns can range from single short-
lived challenges to ongoing and persistent group activities,
evolving their own norms and structures. Such as digitally
connected bird-watching communities, communities cen-
tered around plant identification (Andrachuk et al. 2019;
Shrode 2012) or communities around specific outdoor
activities such as sharing individual running progress (Fran-
ken et al. 2023). However, as with many group activities,
implicit norms may appear that can reduce their effective-
ness (Franken et al. 2023). Nevertheless, the potential
for these activities is probably not properly explored yet,
especially when considering altered reality applications
and games that might increase the individual and collec-
tive enjoyment and engagement with the natural environ-
ment. These altered reality applications and games range
from games that include contact with nature as incidental
products such as when users spend more time walking out-
doors to altered reality games in which individuals can cre-
ate specific opportunities to engage in new and novel ways
with the environment. For example, as part of geocaching
individuals can scout particular nature locations which they
can encourage others to visit and engage with in a novel
way by providing additional information or gamified fea-
tures. As part of these visits, individuals can engage in com-
munity ritualized practices such as logging their visits and
exchanging small memorabilia and coins. The exchange of
coins adds a specifically interesting meta-layer as they can
be tracked by users providing insights on the connection of
the community and creating a sense of scale and cohesion
(cord). Overall, this shows that technology can be a tool to
increase individuals engagement with nature, both individu-
ally and in a group context which can lead to the emergence
of new ritualized practices within communities through
which the interaction with nature is mediated.

8 Knowledge Sharing

We have repeatedly hinted at another important aspect of
digital technologies, which is the possibility to share knowl-
edge. Online campaigns can amplify conservation messages
and raise awareness about specific environmental issues,
which can result in activism and changed behaviors (Knup-
fer et al. 2023). Through sharing relevant information on
local flora, fauna, and habitats both individuals and orga-
nizations can share resources about local trails, parks, and
hidden nature spots to make it easy for people to find nearby
areas where they can connect with nature. We also already
mentioned the possibility to disseminate tips for sustainable
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practices that help protect nature, such as reducing plastic
use, conserving water, and supporting ethical brands.

The increasing available of citizen science apps and new
journals (e.g., https://theoryandpractice.citizenscienceasso
ciation.org/) provide new avenues for individuals to both
engage in science to create new knowledge and document
important information around wildlife, plants, or fungi (e.g.,
Internet of Nature initiatives - https://www.plataforma.edu
.pt/inature). Some wildlife trusts have started campaigns
around seasonal change (see above), by asking individu-
als within online communities to document local flora and
fauna in specific seasons. This can then be used to construct
a collective map of nature, including spring blooms, migrat-
ing birds, or leaf changes and create valuable information
on climate patterns.

Given the current volatile political climate, it is difficult
to forecast how these trends will play out in the near future.
At the time of writing, elections in several countries brought
political parties to power that are science-skeptical and
promised to roll back environmental protection, deregulate
industries and disempower human communities in favor of
large industries. The monopoly of social media firms used
by most humans in the hands of a few individuals also raises
further concerns and questions. Yet, a view over the evo-
lutionary history of our species provides some optimism
because of the adaptability, resilience and creativity that
human populations have shown over the millennia. We can
hope that we have enough time to use the creative poten-
tial of digital media to the advantage of humanity and hone
age-old predispositions for ritual and social connection to
activate communities to mitigate the damage that has been
done to our planetary ecosystem.

9 Transdisciplinary Research Directions

In the previous section we focused on how rituals in a digi-
tal world can still help to connect people with nature. In
Table 1, we outlined a number of possibly important dimen-
sions within the digital environment that appear promising
for further research. In this final section, we want to outline
some transdisciplinary research directions that might help
us better understand these interrelated dynamics at a more
fundamental level.

First, the idea of runaway socio-cultural niche construc-
tion (Ellis 2023) needs further exploration. The idea of
complex niche construction processes with feedback loops
from human activities shaping our environment to genetic
inheritance is a plausible hypothesis for which substantial
evidence is accumulating for other species. For humans,
however, some of these effects are still more speculative
than supported by solid evidence. Transdisciplinary work
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Table 1 A preliminary taxonomy
of major characteristics of
technology and relevant research
domains

Dimension Definition Example Relevance to existing research

Degree of The extent to which behavior Making a video Synchronization is central to

synchronization  and information flow are instan-  call vs. sendinga  the functionality of collective
taneous and synchronized or text message that  ritual (Mogan et al. 2017)
delayed and asynchronous will be read later

Anonymity of The extent to which group mem- Anonymous com- Anonymity and diffused

group members

Activities
are self- or
other-guided

Individual vs.
group focused
technology and
activities

Active vs. pas-
sive (‘lurking’)
engagement with
online content

Necessity to
engage with
real-world

Virtual vs. physi-
cal reward for
engagement

Authenticity
of the online
presentation

bers are individually identifiable
to each other

The extent to which activities

require the presence of a facilita-

tor or external stimuli (e.g.,
guided meditation, beepers)

The extent to which any technol-

ogy and associated activities are
focused on individuals, groups
or both

The extent to which individu-
als can only consume content

or have the opportunity or are
required to actively engage
(comment, share, collaborate,
etc.)

The extent to which the technol-
ogy requires interaction with the
physical world (e.g., running or
social games with real-world
interactions)

The extent to which an indi-
vidual is reminded and incentiv-
ized, virtually or physically, to

encourage continued engagement

in a behaviour
Extent to which nature engage-

ment appears authentic vs. moti-

vated by instrumental motives
(e.g., click bait)

ments on social
media vs. identi-
fied group chat
participants

Guided meditation
apps vs. self-
guided mindful-
ness exercises

Individual learn-
ing apps vs. group
games or social
forums

Passive consump-
tion (YouTube)
vs. active learn-
ing platforms
(Duolingo)

Pokémon Go
(real-world
interactions) vs.
YouTube (virtual)

Virtual log-in
rewards vs. Store
loyalty cards

Nature conserva-
tion digital activ-
ists (authentic) vs.
branding strate-
gies (possibly
inauthentic)

responsibility can lead to
suboptimal outcomes in group
settings (Baltes et al. 2002;
Bond and Titus 1983); estab-
lishing parasocial relation-
ships online may influence
subsequent behavior (Knupfer
et al. 2023)

The effectiveness of guided
vs. unguided ritualistic activi-
ties on mental health (Fischer
et al. 2020; Spijkerman et al.
2016)

Relative effectiveness of
individual vs. group activities
for inducing behavior change
(Fischer et al. 2024; Rosend-
ahl et al. 2021)

Effectiveness of different
learning strategies (Chi

2009; Prince 2004); active
vs. passive (‘lurking’) effects
of social media (Flynn et al.
2022; Verduyn et al. 2017)
Differential effectiveness of
online and offline learning
(Alarifi and Song 2024)

The valuation of varying
incentivization strategies

to guide repeated behavior
(Demoulin and Zidda 2008;
Frommel and Mandryk 2022).
Effects of authenticity on
behavior and attitudes (Yang
etal. 2021, 2024)

involving archaeologists, geneticists with expertise in
ancient DNA analysis (Orlando et al. 2021), historians and
digital scientists to explore subtle changes in textual sources
(Du et al. 2023), economists to explore economic activity
over historical time periods, and sociologists and psycholo-
gists interested in historical change (Muthukrishna et al.
2021) can generate new insights that transcend any single
discipline. With a focus on contemporary populations, it is
also essential to explore in more detail the effects of natural
exposures on human health in different ecosystems (Frum-
kin et al. 2017). To date, most research has been conducted
in limited ecosystems, making conclusions less clear, par-
ticularly for tropical and subtropical regions. There is a clear

need for more diverse and representative research, covering
the full range of ecosystems and human populations.

In this line of work, digital traces collected by mobile
phones (e.g. GPS data), which can be linked to other data
sources, such as epidemiological data on disease outbreaks
or plant distribution captured by satellite images over dif-
ferent seasons, could be analyzed with machine learning
tools to identify associations between exposure to nature,
mobility patterns and health. Unobtrusive data from mobile
phones has already helped change public policy to identify
and address poverty (Aiken et al. 2022).

This can also help in identifying some of the implied
mechanisms of the nature exposure effects that we introduced
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earlier. One of the frontiers for science in this area is a better
understanding of the microbiome. Citizen science platforms
and wearable devices can monitor individuals’ interactions
with nature and associated changes in the microbiome, as
seen in projects like the American Gut Project (McDonald
et al. 2018). By combining biological research with mobile
sensors and social media, innovative research approaches
can be developed to study and ultimately promote human
health at a much bigger scale than can be done with tradi-
tional laboratory research.

10 Conclusions

We have brought together research from different tradi-
tions inspired by a broad evolutionary lens to argue that (a)
humans have used ritual for a number of different purposes,
with a particular emphasis on connecting human communi-
ties and managing emotional processes, (b) that these ritu-
als were often centered around nature and seasonal cycles,
and (c) that the runaway sociocultural niche construction
driven by technological changes has disconnected humans
from both the environment and traditional rituals, which has
many unintended side effects and consequences. Yet, we
also argued that human nature is built around rituals and
emerging rituals in the digital space demonstrate that rituals
continue to evolve and thrive. We have speculated on how
social media and digital technology may be used creatively
by individuals and communities to connect them with nature
again and therefore help to protect nature. We also outlined
anumber of key dimensions that are worth exploring further
for future theory and research development.
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