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Abstract

We are living in a time when climate change is one of the most pressing challenges facing humanity and the planet Earth. The response to
this crisis must address the root of the problem, the way we live, interact, and relate to the environment, and not be limited to reducing
greenhouse gas emissions or developing green technologies. Relational sustainability is a novel approach to the problems caused by
pollution. It focuses on human-nature and human-human relationships, moving away from environmental sustainability that focuses on
‘physical’” approaches. This approach brings together the search for answers on several levels, involving disciplines such as the natural
sciences, social sciences, law, economics, philosophy, psychology, and education. It cuts across various scientific, social and humanistic
fields. This has enabled sustainability researchers to generate rich insights and significant socio-political work, leading to the development
of new ways of thinking about possible solutions to environmental impacts and their consequences. Relational sustainability can be
strengthened through collective awareness and action to address environmental challenges. Open communication, social innovation,
psychological support, promotion of sustainable lifestyles, inclusion and diversity, and shared responsibility are suggested as possible
solutions.
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INTRODUCTION

Climate change is one of the greatest challeng-
es of our time, affecting not only Earth’s ecosys-
tems but also the very fabric of human societies’.
Its impacts—ranging from rising temperatures and
extreme weather events to biodiversity loss and
social inequalities—demand urgent and transforma-
tive action. While strategies to reduce greenhouse
gas emissions and adopt green technologies are
crucial, they address only the symptoms of the cri-
sis. The deeper issue lies in the way humanity per-
ceives and interacts with the environment and with
one another.

In this context, relational sustainability is of par-
ticular relevance, focusing on what is often miss-
ing in responses to the climate crisis: the quality
of relationships between people, communities and
the environment. This approach offers a profound
and regenerative key in a context characterized by
increasingly severe ecological crises and growing
social and political polarisation.

Indeed, the climate crisis is not only environ-
mental but also relational: it is the result of a mod-
el of development that has broken the bonds with
nature and weakened the bonds between people?.
Polarisation, in turn, is an obstacle to the dialogue
and cooperation that are essential for the manage-
ment of complex global challenges?.

Relational sustainability therefore requires re-
building trust, empathy and a sense of belonging. It
promotes solutions that emerge from confrontation
and co-creation. This approach takes the form of
bridging different levels of action (personal, com-
munal, institutional) and often separated worlds
(scientific, political, spiritual, social)*.

It is therefore a response that goes beyond tech-
nical solutions. It promotes a shift in mindset and
culture in which caring, listening and cooperation
become key resources for addressing both the eco-
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logical emergency and the social divide®.

In recent years, the concept of relational sus-
tainability has emerged as a promising approach
to tackle the root causes of environmental degra-
dation. Unlike traditional frameworks of sustain-
ability, which focus predominantly on physical
and technical solutions®, relational sustainability
emphasizes the importance of fostering harmoni-
ous relationships between humans and nature and
within human communities.

This approach bridges the gap between ecolog-
ical and humanistic perspectives, drawing on con-
tributions from disciplines such as the natural sci-
ences, social sciences, law, economics, philosophy,
psychology and education”?.

Relational sustainability can be defined as an in-
tegrated approach to sustainability that focuses on
the relationships between people, communities, and
the environment - seeing them as the foundation for
resilience, equity and long-term well-being. Its aim
is to regenerate vital connections through practic-
es rooted in care, dialogue, equity, co-responsibility
and participation®. Integrating natural sciences, so-
cial sciences, law, economics, philosophy, psycholo-
gy and education enables a systemic and transforma-
tive approach to the climate crisis. From analyzing
ecological interactions and ethical responsibilities,
to understanding emotions, cultural constructions,
educational and health processes, and creating new
imaginaries, regenerative economic models and par-
ticipatory forms of governance, each discipline has a
specific contribution to make.

This review explores relational sustainability’s
theoretical and methodological foundations, illus-
trating its multidisciplinary scope and its potential
to generate deeper, integrated, cultural and social
change responses than traditional environmental
sustainability (Fig.1).
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Figure 1 - Comparison between traditional environmental sustainability and relational sustainability.

In this context, interdisciplinarity not only
broadens the scope of sustainability analysis but
also inspires new research methodologies. Such
approaches encourage the crossing of traditional
disciplinary boundaries and promote transdisci-
plinary practices that value the complexity of envi-
ronmental and human phenomena. Systemic think-
ing, complex thinking, integral ecology, relational
psychology, the ethics of responsibility and reflec-
tions on being-with contribute to outlining of more
inclusive, dialogical and transformative research
models. These include listening to local contexts,
interaction with communities, the use of art as a
tool for ecological storytelling, analyzing environ-
mental and economic inequalities and the promo-
tion of practices of care and coexistence. In doing
so, relational sustainability becomes a methodolog-
ical laboratory for rethinking the role of science in
society and producing knowledge as a collective
and generative process.

Relational sustainability proposes that address-
ing environmental challenges requires not only
innovative policies and technologies but also a
profound cultural shift. Open communication, col-
lective awareness, and shared responsibility be-
come fundamental in this paradigm. By promoting
sustainable lifestyles, encouraging inclusion and
diversity, and fostering social innovation, relation-
al sustainability aims to empower individuals and
communities to create lasting solutions to the cli-
mate crisis.

By examining how human and ecological sys-
tems interact, this review contributes to a more
integrated understanding of sustainability that pri-
oritizes relationships and shared futures. Promot-
ing practices based on care, dialogue, equity and
co-responsibility, relational sustainability aims to
regenerate vital connections and bridge the gap
between individual actions and systemic changes
needed to address the environmental crisis.
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METHODOLOGY

This review was developed through the consul-
tation and analysis of various scientific articles, se-
lected for their relevance to the subject. A compar-
ative analysis of the data presented in these studies
revealed that climate change significantly impacts
ecosystems and individuals’ quality of life.

RESULTS

Ecosystems are changing rapidly, responding
not only to changes in temperature but also to vari-
ations in atmospheric carbon dioxide, ocean chem-
istry, frequency and magnitude of extreme events,
and water balance. Due to interactions between
organisms, stressors, and other disturbances, eco-
systems vary in their sensitivity to climate change.
These changes affect not only the natural environ-
ment but also have a direct and indirect impact on
human societies, affecting biodiversity and global
food production, and compromising our ability
to respond in a sustainable manner. Our environ-
mental and social security is threatened by sudden
changes in ecological systems, which are difficult
to observe empirically because of their stochastic
and unpredictable nature. We are in the midst of
accelerating change. Ecological systems are re-
sponding differently, with some being more vul-
nerable than others. Extreme events, such as coral
bleaching from intense heatwaves' or fires rapid-

In addition to the traditional approach to environ-
mental sustainability, the concept of relational sus-
tainability has gained prominence in recent years.
This emerging perspective seeks to address the ad-
verse effects of climate change by strengthening the
relationships between humans and the environment.

ly altering terrestrial ecosystems'!, are particularly
devastating, threatening not only biodiversity but
also the resilience of human communities.

The growing connections between ecological
crises and social imbalances suggest that an effec-
tive response must integrate ecological strategies
with socio-relational approaches that promote co-
hesion and cooperation within and between com-
munities®. These events highlight the need for col-
lective responses that are grounded on a relational
model of sustainability that promotes social ties
and collaboration?®'2.

If adopted on a large scale, this approach could
transform not only environmental policy, but also
models of governance and education, paving the
way for forms of participatory leadership, edu-
cation for ecological citizenship and a culture of
shared responsibility for the commons.

Figure 2 shows a flowchart of the human-envi-
ronment and human-human relationships.
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Figure 2 - Flowchart: Human-Environment and Human-Human relationships in relational sustainability.
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Even in the smallest ecological systems, such as
the soil, where invisible interactions sustain life on
Earth, the importance of relationships is reflected.

Soil microbial communities play a key role in
maintaining proper biogeochemical cycles, demon-
strating resilience to ecological challenges compa-
rable to that of human communities. Bacteria in
soils have fast energy pathways, recycle nutrients
and recover quickly from perturbations', much
like human communities, which adjust dynamically
through deep listening, shared values and collec-
tive goals. In contrast, fungi, with their slow energy
pathways, recycle nutrients slowly'®, symbolizing
the need for time to enable balanced and sustain-
able responses to social and environmental change.

As ecological resilience requires a longer-term
perspective, social communities need to be more
holistic, considering ecological, economic and re-
lational issues. Our collective commitment to pro-
moting inclusive policies and practices that foster
relational sustainability will determine our under-
standing of ecological and social responses to cli-
mate change. Palaeoenvironmental observations
of pollen and charcoal in temperate forests have
shown that resilience to changes in fire regimes
depends not only on ecological factors™ (such as
climate, soil conditions and soil history), but also
on the ability of communities to adapt and work
together. In some cases, single extreme events can
radically alter the composition of ecosystems, in
the same way that traumatic social events can re-
shape societies. Tropical forests, for example, have
shifted between long periods of stability and abrupt
changes in response to climate change and human
activity', and so societies need to develop resil-
ience strategies that are timely and cooperative.

Climate change is accelerating the loss of biodi-
versity and reducing carbon storage in ecosystems.
This is partly due to land-use change resulting from
the agricultural expansion. Models of biodiversity
and carbon loss have shown that this expansion
will have a significant impact on biodiversity, espe-
cially in hotspots such as Mexico, Congo and the
Amazon'. In ecosystems with limited water avail-
ability, prohibitive temperatures and no nearby re-
placement species, warming will erode the diversi-
ty of terrestrial plant communities'.

In this context, climate change policies and ac-
tions must be considered holistically, incorporating
relational sustainability to strengthen the adaptive

and mitigative capacities of individuals and com-
munities.

Opportunities for climate change resilience
building

Understanding ecosystem responses to global
change, where human actions add, subtract, and
shift species, populations, and genes, involves fun-
damental biological processes that continue to
evolve even in a human-altered world. Organisms
that are well adapted to a changing environment
form new ecological communities. However, not
only ecosystems are changing: human societies, es-
pecially in the most vulnerable regions, must also
adapt to promote resilience and ensure long-term
sustainability’®. Climate change exerts its most dam-
aging effects by increasing the intensity and fre-
quency of extreme events rather than by changing
average conditions. In this regard, social resilience
can be seen as an extension of ecological resilience:
both are based upon the ability to regenerate, on
diversity, and on mutual dependency between el-
ements'?. Thus, adaptive policies need to promote
cultural and biological diversity, and strengthen na-
ture-society linkages®°. The impact of climate ex-
tremes on post-disaster recovery has been studied
in biodiverse tropical ecosystems, such as those of
Brazil and Argentina. In these regions, local popula-
tions have contributed to biodiversity conservation
and mitigation of the devastating effects of floods
and droughts through traditional agricultural prac-
tices?'. An example of ecological resilience is the
role of dung beetles in the restoration of Brazilian
forests??2. By dispersing seeds and promoting the
growth of new plants after an environmental dis-
turbance, these beetles contribute to the regenera-
tion of ecosystems. This is an example of how the
actions of small local actors, human and otherwise,
may have a systemic impact, promoting regenera-
tion and stability through dynamics of cooperation
and interaction with the wider world.

Similarly, human communities that work togeth-
er and share responsibility can be more effective
in dealing with environmental and social crises by
strengthening social resilience, inspired by ecolog-
ical models.

Much of the literature on natural approaches to
climate change mitigation and adaptation focuses
on terrestrial and coastal ecosystems. However,
marine ecosystems, with their high biodiversity,

Mundo Saiide. 2025,49:e17262025
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are crucial for regulating biogeochemical cycles
and removing atmospheric carbon. Marine protect-
ed areas play a key role in ecological resilience.
In South America, the adoption of marine protect-
ed areas, for example by the community of Porto
Alegre in Brazil, shows how protected areas can
strengthen the resilience of both marine ecosys-
tems and coastal communities, and activate an ad-
aptation process grounded in a vision of relational
sustainability that integrates ecological, social and
economic needs?’.

Atmospheric CO, change due to industrialisa-
tion

The effects of warming, acidification and sea-lev-
el rise can be buffered by invertebrates living in ma-
rine sediments. Protecting key areas of a network
of marine ecosystems can improve the resilience
of a wider area through ecological connectivity?#,
a concept that is also applicable at a global scale
and consistent with the relational sustainability par-
adigm. Creating links between protected areas and
promoting local approaches in countries such as
Brazil and Argentina demonstrate how collective
action can transcend regional boundaries to en-
sure the long-term protection of ecosystems and
the well-being of communities?>.

Climate change: increased flooding and acid
rain?

Floods and landslides are among the most fre-
quent natural disasters, with devastating impacts
on the environment and on the population. In Ita-
ly, more than 68% of municipalities are considered
to be at high hydrogeological risk. This means that
intense rainfall, which is becoming more frequent
due to climate change, can cause landslides and
flooding, with serious consequences for the social
and territorial fabric?®. The health consequences
are short- and long-term: drowning and myocardi-
al infarction, injuries and hypothermia, infections,
waterborne infections, mental health disorders, re-
spiratory illnesses and allergies. Rising global tem-
peratures have reduced total precipitation in many
regions but increased extreme events, particularly
in winter.

This phenomenon is a concern not only for Eu-
rope but also globally. In Latin America, cities like
Porto Alegre in Brazil and Bahia Blanca in Argenti-
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na have recently experienced extreme rainfall and
flooding with serious infrastructure, health and so-
cial consequences? ?®, These cases highlight the
urgent need to develop local, but interconnected,
approaches that combine environmental resilience
and social solidarity. The integration of scientific
knowledge, traditional practices and active com-
munity participation is a strategic lever in the man-
agement of the complexity of climate change?®.
Although the phenomenon has been observed in
Europe for decades, it is still relevant in many de-
veloped regions, such as parts of East Asia, where
air, soil and water quality impacts directly affect
people’s health and well-being!®.

In recent years, the phenomenon of acid rain,
attributable to climate change, has had a consider-
able effect on human health and ecosystems. The
principal sources of these gases and pollutants are
fossil fuels, industrial plants, wildfires, and motor
vehicles.

In Argentina, it has had a devastating impact on
agricultural crops and water quality, particularly
in cities such as Bahia Blanca. In response, local
communities, in collaboration with institutions,
have adopted innovative solutions for air filtration
and environmental awareness, reducing the nega-
tive impacts of acid rain®’. In Porto Alegre, Brazil,
the implementation of a flood monitoring system
and a community evacuation plan have reduced
damage to people and the environment’'. In Af-
rica, the Shared Water programme in the desert
areas of Mauritania has highlighted the importance
of cooperation between different ethnic groups in
the management of water resources in the context
of climate change and increased resilience to flash
floods®2. Innovative solutions to flooding, such as
an improved urban drainage system and aware-
ness-raising on water resource management, were
adopted in Sdo Paulo, Brazil. This case represents
an initial attempt to apply relational sustainability
to foster institutional/citizen cooperation in re-
source management and climate hazards®.

The Intergovernmental Panel on Climate Change
(IPCC) confirms that global temperatures are rising.
This is accompanied by an increase in extreme rain-
fall episodes, with a high risk of flooding, especially
in winter. In Italy, the area affected by floods and
landslides has increased due to an increase in short
and intense rainfall episodes over the last decade?®*.
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In Argentina, similar challenges of flooding and
acid rain, particularly after heavy rains in agricul-
tural areas, were faced in the provinces of Buenos
Aires and Santa Fe. To mitigate the damage, local
communities developed an integrated approach
based on traditions of community cooperation.
Involving indigenous groups and recognising their
traditional knowledge in managing water resources
has created a model that, although still in its early
stages, has demonstrated the potential of relation-
al sustainability in promoting cooperation between
different communities to address the challenges of
climate change®”.

Preventive measures need to be implemented in
high-risk areas, including the development of emer-
gency and prevention plans, to mitigate the envi-
ronmental and human health impacts of flooding.

Some studies have shown that stress accumu-
lated during heavy rainfall can lead to death, as
well as physical and psychological trauma. Experi-
encing natural disasters can cause trauma and loss
of material possessions, exposing populations to
long-term mental and physical health changes®®. In
Asia, “floating villages” built to withstand flooding
in Bangladesh have demonstrated how community
solutions promote human interdependence and col-
laboration, reducing material damage and fostering
solidarity in a context of extreme climate change?’.
These examples represent a first step towards rela-
tional sustainability, as communities work togeth-
er to adapt to environmental challenges, albeit far
from systematic and sustainable solutions.

Acid rain and its impact

Acid rain is a global environmental problem
with devastating effects on ecosystems and human
health, caused by rapid industrial development and
increased greenhouse gas emissions. In Latin Amer-
ica, especially in Mexico, acid rain is an import-
ant issue that threatens food security and public
health. Solutions adopted in these regions, such as
the adoption of sustainable agricultural practices
and the planting of acid-resistant trees, have con-
tributed not only to environmental improvement,
but also to the strengthening of the social fabric
through community engagement®°.

Similarly, in Brazil, where rapid urbanization and
industrial expansion have significantly increased
pollution emissions, local communities - especially
in coastal areas such as Santos - have taken initia-
tives to reduce the impact of acid rain. In an at-
tempt to apply a relational sustainability approach,
communities, government institutions and NGOs
are working together to plant trees with high CO-
and SO: absorption capacity, such as mangrove
forests. These ecosystems represent a first step to-
wards cooperation between the environment and
people, as they not only absorb pollutants, but also
provide a safe habitat for many local species?®.

In Argentina, industrial cities like Rosario face
serious air pollution problems, leading to increased
acid rain. To address this, the region’s agricultural
communities, heavily reliant on soybean cultiva-
tion, have begun working with local universities
to develop sustainable agricultural techniques that
limit atmospheric pollutant emissions. This collec-
tive effort has led to the adoption of organic farm-
ing practices. This has reduced the use of chemical
fertilizers and improved environmental quality.

While these initial examples are a good starting
point, they are still evolving and need to be strength-
ened to ensure full relational sustainability*°.

Asia also faces serious problems of air pollution
and acid rain, particularly in countries like China
and India. In response, local communities in the
Yangtze River Delta region have developed com-
munity-based solutions. These include creating ur-
ban gardens and planting trees, which act as nat-
ural filters for air pollutants. While these projects
are important, full collaboration between different
urban and rural areas is a process that needs to be
further developed, thus, they represent preliminary
efforts of adaptation to the challenges posed by
acid rain*.

To summarize the main findings of this study,
Table 1 provides an overview of the key issues dis-
cussed, highlighting their implications and provid-
ing relevant examples.

These impacts underscore the need for global
strategies for resilience building through the inte-
gration of environmental, social and governance
dimensions.
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Table 1 - Summary of Key Findings on Climate Change and Ecosystem Resilience.

Location

Topic

Key Findings

Exemples

Source

Relation to
the Relational
Dimension

Explanatory Notes

Great Barrier Reef in
Australia; San Diego,
California

White Mountain National
Forest in New Hampshi-
re, United States

Peatlands of the Italian
Alps

Alto Vale do ltajai
region, Santa Catarina,
Southern Brazil

Parana region, southern
Brazil

Marine Protected Areas
(MPAs), Brazil

Canada, Mexico, Artic
regions, South and East
Asia

Bahia Blanca, Argentina;
Porto Alegre, Brasile;
Mauritanian desert,
Northwestern Africa;
S30 Paulo, Brasile

Global

Ecosystem Changes

Microbial Commu-
nities

Fire and Forest

Biodiversity and
Carbon

Resilience Strategies

Ecossistemas

Marinhos

Direct Climate
Impacts

Acid Rain

Human-Nature
Relationships

Ecosystems respond
to multiple stressors
beyond warming.
Different sensitivities
between terrestrial
and marine ecosys-
tems.

Soil microbes
facilitate ecological
regeneration and
nutrient cycling, con-
tributing to long-term
resilience.

Fire regimes influen-
ce tree composition
based on climate
and soil history.

Agricultural expan-
sion reduces biodi-
versity and carbon
storage capacity,
affecting ecological
hotspots.

Conservation and
restoration efforts
can enhance re-
silience to climate
change.

Marine habitats are
critical for global
biogeochemical
cycles and carbon
regulation.

Extreme precipitation
events increase the
frequency of floods
and landslides.

Acid rain is a global
issue caused by
industrialization and
fossil fuel combus-
tion.

Anthropogenic im-
pacts are reshaping
sustainability percep-
tions and strategies.

Coral bleaching,
forest fires, and
droughts affecting
terrestrial and mari-
ne ecosystems.

Bacteria contribute
to rapid nutrient
recycling, while fungi
provide resistance
by slowing respon-
ses.

Pollen and charcoal
studies indicate
long-term resilience
depends on climate
and soil history.

Biodiversity hotspots
are particularly
vulnerable.

Natural actions (e.g.,
seed dispersal, fish
grazing) promo-

te spontaneous
ecosystem regene-
ration.

Oceans regulate
global carbon cycles
and require an ex-
pansion of protected
areas (from 10% to
30%).

Recent floods in
Europe and Latin
America caused
major damage and
loss of life.

Affects soil fertility,
plant health, and
accelerates forest
decline.

Emphasis on rela-

tional sustainability,
integrating ecologi-
cal and humanistic
approaches.

Hughes TP,
2021
Scalingi PL,
2021"

Isobe K, 2022

Furlanetto G,
2023

Lacerda AEB,
2020%

Simdes-Clivatti
TRO, 202222

Patrizzi NS,
2025%

ISPRA, 20212%;
Giglio VJ,20187;
World Weather
Attribution,
2025%

Martinez L,
2018%;
Portocarrero A,
2019°%;

Jansen H,
2021%;

Santos P, 20193

Sachs JD, 20207;
Barragan-Jason
G, 20258

Responses impact
community life and
require an integrated
approach between
social and ecological
sustainability.

Strengthen ecologi-
cal awareness and

foster supportive re-
lationships between
humans and nature.

Forest communities
need to develop
collaborative forms
of fire adaptation
and prevention.

It is urgent to engage
communities in biodi-
versity conservation
and local ecological
economies.

Local traditional
practices integrated
with science streng-
then resilience and
social bonds.

Cooperation
between states and
coastal communities
is essential for sa-
feguarding common
goods.

Collective responses
are crucial for
resilience: social ne-
tworks, infrastructu-
re, and participation.

Prevention requires
public policies and
intergenerational
collective commit-
ment.

Human-nature inte-
raction is at the core
of future strategies:
education, participa-
tion, and dialogue
between knowledge
systems.

Events such as fires
and droughts alter
local economies and
social dynamics.

Microbes are key,
but invisible, actors
in ecological resi-
lience.

Requires local histo-
rical knowledge and
shared governance.

Loss of biodiversity
also undermines
social cohesion.

Nature-based
solutions work best
when based on local
knowledge.

Shared goals in
the UN Decade for
Oceans.

Disasters accelerate
or undermine social
cohesion.

One of the most
neglected but still
active global issues.

Integrating scientific
and humanistic
approaches is
essential.
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Relational sustainability

Our planet, characterized by widespread en-
vironmental degradation and growing concerns
about climate change, is experiencing anthropo-
genic impacts of unprecedented magnitude.

Despite efforts over the past decades to develop
technological, political and behavioral solutions,
the failure to respond effectively to the complexity
of the environmental crisis has led to widespread
feelings of helplessness and diminished willingness
to take action?. Against this background, it is cru-
cial to rethink sustainability strategies to address
current challenges.

Perceptions of the future have a profound im-
pact on the scope for action, as they shape indi-
viduals” understanding of their role in shaping to-
morrow*!. The idea that the future is created in the
present suggests that our choices today are critical
to building a world in which society and nature can
coexist in harmony*>*3,

The quantification and objective analysis of phe-
nomena’ is the dominant scientific paradigm in
sustainability strategies. However, as this approach
often describes future scenarios with a determin-
istic and fatalistic character**, it may contribute
to a reduced capacity for action. In spite of the
importance of governance and policy in the man-
agement of sustainability, these aspects are still un-
der-researched in the scientific literature®.

A new way of looking at these issues could be
provided by relational sustainability. It moves away
from environmental sustainability, which focuses
on ‘physical’ approaches, and instead focuses on
human-nature and human-human relationships.

By viewing these relationships as cooperative
pairings that maintain individual identity, a new un-
derstanding emerges of the link between humans
and the environment, as well as among people
themselves. This is where ecological and human-
istic approaches converge. Fields such as ecolo-
gy, philosophy, and psychology are united in this
framework. Through this integration, sustainability
researchers have produced rich insights and signif-
icant socio-political contributions, fostering new
ways of thinking about solutions to environmental
impacts and their consequences.

Several studies have emphasized the significant
changes in human-natural relationships and the
growing recognition of the interconnectedness
of human and environmental well-being* %, Inter-
disciplinary research highlights the importance of
‘nature connectedness’ as a key factor in the pro-
motion of pro-environmental behaviors and the im-
provement of mental and physical health*>*°. Fur-
thermore, urbanisation and industrialisation have

changed people’s interactions with the environ-
ment, reducing direct experiences with nature and
negatively affecting both perceptions and values of
ecosystems’'.

A team of researchers has identified three key
elements of collective visioning of relational sus-
tainability pathways, essential to coordinate local
action®?: 1) the capacity for in-depth listening opens
up the possibility of revising one’s own beliefs; 2)
shared values provide a common basis for inter-
action between stakeholders; 3) the definition of
concrete steps to achieve goals creates a creative
tension that stimulates change. The effectiveness
of these practices can be measured by indicators
such as: levels of citizen and institutional confi-
dence; levels of public participation in policy-mak-
ing; levels of cooperation and solidarity; quality of
cross-cultural dialogue; perceptions of connected-
ness to nature; perceptions of fairness in environ-
mental decision-making; and strength of sense of
belonging.

A sustainable future requires a radical redefini-
tion of the human-environment relationship, with
changes in values, worldviews and institutions that
regulate social behavior, according to Bennet et
al.>>. The key challenge is to understand how such
transformations can be deliberately activated®®.

In contexts where many believe their view is the
only correct one, dialogue and active listening can
facilitate perspective shifting and consensus build-
ing around collective values®-®.

The reductionist paradigm that has dominated
knowledge production has led to a situation of pa-
ralysis of analysis, where reflection continues with-
out a real will to act. However, in order to open the
heart and mind to new perspectives, deep listening
is the first step. Moreover, when a shared vision is
based on collective values, collaboration becomes
more effective and the capacity to act is strength-
ened.

Tools such as questionnaires on perceived
well-being, qualitative interviews on social cohe-
sion, metrics on engagement in local projects, indi-
cators of cross-sectoral collaboration and psycho-
metric tools to assess empowerment and collective
self-efficacy can be used to monitor the effective-
ness of these dynamics.

Therefore, clearly defining the goals and the
changes needed in current systems allows aspira-
tions to be translated into concrete actions. These
principles are not arbitrary, but are supported by
psychological studies that highlight the role of a
sense of belonging in promoting individual and col-
lective resilience®’, by organizational research em-
phasising the power of agency in driving change
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processes, and even by social quantum physics,
which provides a perspective on the interconnec-
tions between social and natural agents and un-
derlines how relational dynamics can influence
complex systems®®, To test Social Quantum Physics
theory empirically in sustainability projects, meth-
ods could be developed to analyse the nonlinear
and interconnected dynamics between social and
environmental actions using systems modelling
and participatory observation. The adoption of ap-
proaches that monitor the interactions between
individuals, groups and ecosystems could provide
indicators of how social and environmental rela-
tionships influence each other, and thus test the
validity of the theory in sustainability initiatives.
One of the major challenges at present is to
institutionalise these emerging concepts of trans-
formation towards relational sustainability. Ad-
dressing this challenge requires an interdisciplinary
approach and a rethinking of current governance
models so that solutions move beyond theory and
translated into effective and sustainable practices.

Future developments

There are several ways in which climate change
can affect relational sustainability, as we have seen.
At an individual and community level, extreme cli-
mate-related events such as natural disasters can
strain human relationships, becoming sources of
emotional stress or anxiety. In addition, the need
to cope with economic challenges can cause finan-
cial strain due to the loss of homes, property, and
personal assets, which can affect relationship dy-
namics. Disasters can force people to evacuate or
migrate. This creates challenges in adapting to new
environments and affects social and neighborhood
relations.

In addition, the management of resources such
as water and food can become another source of
tension and conflict. Water resources, in particular,
are becoming increasingly critical, and manage-
ment strategies must include water conservation,
the use of efficient technologies, and the promo-
tion of sustainable agricultural practices'. Further-
more, climate-related health problems such as neu-
rodegenerative diseases, tropical diseases, or heat
stress can affect people’s ability to care for them-
selves and their dependents, impacting relation-
ships. However, the sustainability of relationships
can be strengthened through collective awareness
and action to address climate change.

Solutions to Address Relational Sustainability
Challenges

Mundo Satide. 2025,49:¢17262025

Strategies that strengthen social ties, promote
equity and support adaptation to environmental
and social change are essential to address the chal-
lenges of relational sustainability. The following
context-specific solutions can be applied at differ-
ent scales and promote meaningful change:

- Open communication: Creating spaces to
talk about environmental issues to help understand
each other. At the local level: neighborhood meet-
ings and citizen workshops; at the national level:
education campaigns; at the global level: forums
and digital platforms. First steps: community lis-
tening tables, social campaigns, accessing environ-
mental information.

« Social innovation: Encouraging sustainable
solutions through collaboration between individ-
uals, communities and organizations. At the local
level: circular economy and urban regeneration; at
the national level: civic incubators; at the global
level: transnational partnerships. First steps: co-de-
signing workshops, encouraging public-private
partnerships.

« Mental health support: Provision of psycho-
logical support to address stress related to envi-
ronmental crises. At the local level: community
psychological help desks; at the national level: in-
tegrated health-environment policies; at the global
level: support networks and common guidelines.
First steps: training of mental health professionals,
integration of mental health into climate change
agendas, creation of safe spaces.

« Promotion of sustainable lifestyles: Encour-
aging daily choices that improve human relation-
ships and the environment. At the local level: edu-
cational initiatives in schools and neighbourhoods;
at the national level: tax incentives; at the global
level: multilateral agreements on responsible con-
sumption. First steps: awareness raising campaigns,
incentives for virtuous behavior, networks of criti-
cal consumers.

+ Inclusion and diversity: Recognition and in-
tegration of diversity in public policies and deci-
sion-making processes. At the local level: involve-
ment of minorities and vulnerable groups; at the
national level: inclusive policies; at the global level:
promotion of participation from underrepresented
communities. First steps: representative advisory
committees, intercultural interventions, a ‘no one
excluded’ principle in governance.

« Shared responsibility: Promoting a culture
of co-responsibility. At the local level: active cit-
izenship practices; at the national level: educa-
tional programs; at the global level: multilateral
agreements and joint initiatives. First steps: educa-
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tion pathways on ecological responsibility, citizen
monitoring platforms, collective narratives of co-re-
sponsibility.

Limits of Relational Sustainability

Notwithstanding its transformative potential,
the relational sustainability paradigm faces several
challenges and limitations that complicate its im-
plementation. A primary challenge involves the in-
herent unpredictability of relational elements, such
as trust, a sense of community, and the quality of
dialogue. These elements are inherently qualitative,
dynamic, and context-dependent, rendering them
more challenging to quantify and compare than
physical or technical indicators. Furthermore, rela-
tional sustainability necessitates extended periods
of development and an unwavering dedication to
mediation and attentive listening, which frequent-
ly stands in opposition to the accelerated logic of
public policy and market-driven economies. The
issue of relationships being accorded systematic
recognition in sustainability strategies remains un-
resolved. This is a key factor contributing to the
marginalisation of relationships. From a pragmatic
standpoint, relational sustainability faces challeng-
es in coordinating actors who may have competing
interests. The adoption of relational approaches
necessitates the active involvement and consent
of multiple stakeholders, who frequently possess
divergent perspectives on the management and
prioritization of resources. In politically unstable
or socially polarised contexts, achieving balance
among diverse groups can be a highly complex un-
dertaking. Furthermore, the constraints posed by
limited financial resources and institutional infra-
structures, which do not always facilitate the es-
tablishment of long-term spaces for dialogue, can
act as impediments to the sustainability of relation-
ships. This approach necessitates sustained invest-
ment in training, mediation, and the development
of local capacity, which are frequently deficient in
the most vulnerable contexts. In situations marked
by social inequality, conflict, or widespread mis-
trust, establishing strong and inclusive relationships
is especially challenging. These contexts often de-
mand prior engagement in processes of social jus-
tice and reconciliation.

Future Research Directions

Building on these insights, several potential re-
search directions could deepen our understanding
of relational sustainability and its applications:

- Empirical Validation of Relational Sustain-

ability: future studies could evaluate the effective-
ness of relational approaches through the analysis
of behavioral changes within communities and or-
ganizations by means of longitudinal research to
track transformations over time.

+ Measuring the impact of deep listening: the
development of methodologies capable of assess-
ing the influence of relational practices, such as
deep listening, on ecologically responsible atti-
tudes and behaviors, is imperative.

- Psychological and Behavioral Dimensions:
further exploration is necessary to understand the
cognitive and emotional mechanisms that motivate
sustainable behavior. Of particular importance is
the study of how empathy, shared values, and com-
mon goals influence participation and cooperation.

« Public policy analysis: it is vital that research
is conducted in order to identify and analyse poli-
cies that already incorporate elements of relation-
al sustainability, such as co-design and community
participation, at local, national and international
levels.

« Comparative Studies on Governance Mod-
els: through the comparison of governance models
that integrate relational sustainability across vari-
ous sociopolitical contexts, it is possible to identify
inclusive and long-term best practices.

« Interdisciplinary Approaches to Climate-In-
duced Social Disruptions: collaborative studies
have the potential to explore relational strategies
with a view to mitigating tensions and strengthen-
ing community resilience within contexts affected
by migration, resource scarcity or environmental
shocks.

- Technological Innovations for Social Cohe-
sion: emerging technologies such as digital plat-
forms and the blockchain could be leveraged to
enhance participatory governance and promote
new models of collaboration and resilience.

« Social quantum physics in sustainability: the-
oretical exploration of the implications of social
quantum physics may offer novel perspectives on
human interconnection and the emergence of col-
lective behaviors within complex systems.

- Mental Health and Climate Change Resil-
ience: the investigation into the dynamic interplay
between mental health, climate impacts, and social
resilience has the potential to yield interventions
that will enhance communities’ capacity to cope
with environmental stress and trauma.

+ Cultural and Ethical Dimensions of Sustain-
ability: an analysis of the manner in which cultural
narratives, ethical frameworks, and local knowl-
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edge can enhance relational practices might facil-
itate the development of sustainable models that
are inclusive and grounded in local contexts.

« Educational Frameworks for Relational Sus-
tainability: there is an evident necessity to devise
and evaluate educational curricula that incorporate
relational sustainability, aiming to empower citi-
zens and leadership figures with the competencies

CONCLUSION

The prevailing environmental crisis and the effects
of climate change demand a paradigm shift in sustain-
ability. The prevailing model, which is based primarily
on quantitative analyses, has frequently engendered a
sense of powerlessness. Relational sustainability pro-
vides a complementary perspective that integrates a
range of disciplines, emphasizing the interdependence
between human relationships and the environment. It
acknowledges that climate challenges are not solely
environmental issues, but also social and cultural ones.
Adopting this perspective can facilitate the develop-
ment of more effective and sustainable solutions that
take into account social, cultural and economic dy-
namics in addition to ecological considerations. It is
imperative that immediate action is taken, in order to
overcome the inertia that typifies a considerable num-
ber of sustainability initiatives. The practice of deep lis-
tening, the alignment of shared values, and the estab-
lishment of collective goals have been demonstrated
to be effective catalysts for change.

The consequences of climate change are twofold,
impacting both the physical environment and social
structures and relationships. The phenomenon of
forced migration, in addition to conflicts over resourc-
es, has been shown to engender social tensions. In
order to address these challenges, an interdisciplinary
approach is required that promotes social cohesion
and governance innovations.

The transition to relational sustainability is charac-
terized by the adoption of participatory governance
models and inclusive policies, which promote dia-

CRediT author statement

to integrate ecological responsibility with the culti-
vation of relationships.

- Corporate and Organizational Applications
of Relational Sustainability: Research could ex-
plore the potential of businesses and institutions to
adopt relational sustainability as a component of
their strategies for social responsibility, contributing
to systemic change, even within the private sector.

logue, mental resilience, social innovation and sustain-
able lifestyles. The integration of natural and social sci-
ences, through a relational approach, has the potential
to stimulate more action-oriented research, promoting
practical and shared solutions to address climate chal-
lenges. The proposal to address environmental chal-
lenges through the lens of relationships paves the way
for the use of mixed methods (quantitative and qualita-
tive), co-creation of knowledge with communities, and
the valuing of local knowledge and individual experi-
ences in climate models. The focus on issues such as
mental health, communication, social innovation and
inclusion can guide future research to assess not only
the environmental but also the relational and cultural
impacts of climate policies.

This approach, therefore, proposes an interdepen-
dent vision, in which ecological well-being is intrinsical-
ly linked to social and relational well-being.

In order to ascertain its validity and practicability,
experimental and evaluative processes may be initi-
ated in real contexts. These processes may then be
compared with those obtained through purely techni-
cal-economic approaches. The establishment of living
laboratories - wherein citizens, researchers, institu-
tions, and associations engage in the formulation of
objectives and instruments - engenders an environ-
ment conducive to mutual learning and continuous ad-
aptation. Consequently, this methodological approach
has the potential to shape future research initiatives,
facilitating a more holistic and interconnected compre-
hension of environmental and social issues.

Conceptualization and Validation: Papa, S; Formal analysis: De Felice, A; Di Prisco, SC; Fusco, A; Liberati, A; Natale, T; Cozzolino, O; Conceptualization:
Papa, S.; Data Curation: De Felice, A; Di Prisco, SC; Fusco, A; Liberati, A; Natale, T; Cozzolino, O; Writing - First Drafting: De Felice, A; Di Prisco, SC;
Fusco, A; Liberati, A; Natale, T; Cozzolino, O; Writing - Revision and Editing: Papa, S.; Visualization: De Felice, A; Di Prisco, SC; Fusco, A; Liberati, A;

Natale, T.; Cozzolino O; Supervision and Validation: Papa, S.

All authors have read and agreed to the published version of the manuscript.

Declaration of competing interest

The authors declare that they have no known competing financial interests or personal relationships that could have appeared to influence the work

reported in this paper

Mundo Satide. 2025,49:¢17262025

DOI: 10.15343/0104-7809.202549e17262025I


https://creativecommons.org/licenses/by/4.0/

REFERENCES

1. IPCC. Climate Change 2021: The Physical Science Basis. Cambridge: Cambridge University Press; 2021.

2. Capra F, Luisi PL. The Systems View of Life: A Unifying Vision. 1st ed. Cambridge: Cambridge University Press; 2014.

3. Ostrom E. A general framework for analyzing sustainability of social-ecological systems. Science, 2009; 325(5939): 419-422. doi: 10.1126/science.1172133

4. Latour B. Down to Earth: Politics in the New Climatic Regime. Cambridge: Polity Press; 2018.

5. Held V. The Ethics of Care: Personal, Political, and Global. Oxford: Oxford University Press; 2006.

6. UNEP. Global Environment Outlook - GEO-6: Healthy Planet, Healthy People. Nairobi: United Nations Environment Programme; 2020.

7. Sachs JD, Schmidt-Traub G, Mazzucato M, Messner D, Nakicenovic N, Rockstrém J. Six Transformations to Achieve the Sustainable Development Goals. Nature
Sustainability. 2019; 2(9): 805-814. doi: 10.1038/s41893-019-0352-9

8. Barragan-Jason G, Cauchoix M, Diaz-Valencia PA, Syssau-Vaccarella A, Hemet S, Cardozo C, Skevington SM, Heeb P, Parmesan C. Human-nature connectedness
and sustainability across lifetimes: A comparative cross-sectional study in France and Colombia. People and Nature. 2025; 7(1): 99-111. doi: 10.1002/pan3.10749
9. Morin E. La Méthode: La nature de la nature. Paris: Seuil; 2020.

10. Hughes TP, Kerry JT, Connolly SR, Alvarez-Romero JG, Eakin CM, Heron SF, Gonzalez MA, Moneghetti J. Emergent properties in the responses of tropical corals
to recurrent climate extremes. Curr Biol. 2021; 31(23): 5393-5399. doi: 10.1016/j.cub.2021.10.046

11. Scalingi PL. Creating Wildfire-Resilient Communities. In: Brears RC, editor. The Palgrave Handbook of Climate Resilient Societies. Cham: Palgrave Macmillan;
2021. p. 191-205. doi: 10.1007/978-3-030-42462-6_11

12. Turner MG, Donato DC, Romme WH. Climate change, ecosystems and abrupt change: science priorities. Philos Trans R Soc B. 2020; 375(1794): 20190105.
doi: 10.1098/rstb.2019.0105

13.1sobe K, Oka H, Watanabe T, Tateno R, Senoo K, Shibata H. Soil microbial community response to winter climate change is phylogenetically conserved and highly
resilient in a cooktemperate forest. Soil Biol Biochem. 2022;165:108499. doi: 10.1016/j.s0ilbio.2021.108499

14. Furlanetto G, Abu El Khair D, Badino F, Bertuletti P, Comolli R, Maggi V, Perego R, Ravazzi C. Forest ecology and fire history of the mixed conifer forest belt
in the Italian Alps from Late Roman fires to the 20th century under cultural and climate pressure. Rev Palaeobot Palynol. 2023; 312: 104864. doi: 10.1016/j.
revpalbo.2023.104864

15. Iglesias V, Whitlock C. If the trees burn, is the forest lost? Past dynamics in temperate forests help inform management strategies. Philos Trans R Soc B. 2020. doi:
10.1098/rsth.2019.0115

16. Molotoks A, Henry R, Stehfest E, Doelman J, Havlik P, Krisztin T, et al. Comparing the impact of future cropland expansion on global biodiversity and carbon
storage across models and scenarios. Philos Trans R Soc B. 2020; 375(1794): 20190134. doi: 10.1098/rstb.2019.0189

17. Harrison S. Plant community diversity will decline more than increase under climatic warming. Philos Trans R Soc B. 2020. doi: 10.1098/rstb.2019.0106

18. IPCC. Chapter 10: Asia. In: Climate Change 2022: Impacts, Adaptation and Vulnerability. Contribution of Working Group Il to the Sixth Assessment Report of the
IPCC. Cambridge: Cambridge University Press; 2022.

19. Berkes F, Colding ), Folke C, editors. Navigating social-ecological systems: Building resilience for complexity and change. Cambridge: Cambridge University
Press; 2003.

20. Adger WN. Social and ecological resilience: Are they related? Prog Hum Geogr. 2000; 24(3): 347-364. doi: 10.1191/030913200701540465

21. Lacerda AEB, Hanisch AL, Nimmo ER. Leveraging Traditional Agroforestry Practices to Support Sustainable and Agrobiodiverse Landscapes in Southern Brazil.
Land. 2020; 9(6): 176. doi: 10.3390/land9060176

22. Simoes-Clivatti TRO, Hernandez MIM. Ecological indication metrics on dung beetles metacommunities in native forests and Pinus monocultures. Front Ecol Evol.
2022; 10: 972176. doi: 10.3389/fevo.2022.972176

23. Patrizzi NS, Giglio VJ, Rolim F, Barros F. Beyond area-based targets: Emerging trends in coastal and marine protection in Brazil. Ocean Coast Manag. 2025; 260:
107509. doi: 10.1016/j.ocecoaman.2024.107509

24. Solan M, Bennett EM, Mumby PJ, Leyland J, Godbold JA. Benthic-based contributions to climate change mitigation and adaptation. Philos Trans R Soc B. 2020;
375(1794): 20190107. doi: 10.1098/rsth.2019.0107

25. Souza CN, Almeida JAGR, Correia RA, Ladle RJ, Carvalho AR, Malhado ACM (2023) Assessing Brazilian protected areas through social media: Insights from 10
years of public interest and engagement. PLoS ONE. 2023; 18(10): €0293581. doi: 10.1371/journal.pone.0293581

26. ISPRA. Il rischio idrogeologico in ltalia. Istituto Superiore per la Protezione e la Ricerca Ambientale; 2021.

27. Giglio VJ, Pinheiro HT, Bender MG, Bonaldo RM. Large and remote marine protected areas in the South Atlantic Ocean are flawed and raise concerns: comments
on Soares and Lucas (2018). Mar Policy. 2018; 96:13-17. doi: 10.1016/j.marpol.2018.07.017

28. World Weather Attribution. Consecutive extreme heat and flooding events in Argentina highlight the risk of managing increasingly frequent and intense hazards
in a warming climate. 2025.

29. Berkes F. Evolution of co-management: Role of knowledge generation, bridging organizations and social learning. Journal of Environmental Management. 2009;
90(5):1692-1702. doi: 10.1016/j,jenvman.2008.12.001

30. Martinez L, Hernandez R. Impacto de la lluvia acida en cultivos agricolas y calidad del agua en Bahia Blanca: estrategias comunitarias de mitigacion. Revista de
Medio Ambiente y Sociedad. 2018; 12(3):45-58.

31. Portocarrero A, Silva M, Oliveira T. Sistema de monitoreo de inundaciones y plan de evacuacién comunitaria en Porto Alegre: una respuesta integrada al cambio
climatico. Revista de Gestion Ambiental. 2019; 8(2):101-115.

32. Jansen H, Diop M, Traoré K. Cooperacion interétnica en la gestion del agua en Mauritania: el programa Shared Water. Journal of African Environmental Studies.
2021; 15(1):67-82.

33. Santos P, Almeida R, Costa L. Gestion urbana del agua en Sdo Paulo: implementacion de sistemas de drenaje sostenible y concienciaciéon comunitaria. Urban
Sustainability Journal. 2019; 10(4):233-247.

34. Grennfelt, et al. Acid rain and its ecological impacts: A study on the global and local consequences. Atmospheric Environment. 2019; 42: 123-139.

35. Calderon Archina A, Escolar D, Heider G, Niborski M, Jobbagy E, Magliano P. Rainwater harvesting technologies in arid plains of Argentina: small local strategies
vs. large centralized projects. Frontiers in Environmental Science. 2024; 12:1486798. doi: 10.3389/fenvs.2024.1486798

36. Gonzalez M, Rodriguez L, Pérez S. Efectos psicolégicos de los desastres naturales: trauma y salud mental a largo plazo. Revista de Psicologia y Sociedad. 2017;
22(2):89-104.

37. Khan A, Rahman S, Begum N. Floating villages in Bangladesh: community-based adaptation to flooding. International Journal of Disaster Risk Reduction. 2014;
9:62-69.

38. Ribeiro J, Fernandes M, Silva A. Ecosistemas urbanos y lluvia cida: estrategias de mitigacion y conservacion de especies locales. Environmental Conservation
Journal. 2018; 13(3):150-162.

39. Hernandez D, Pérez M. Sostenibilidad relacional: fortaleciendo la cooperacion entre areas urbanas y rurales. Revista de Desarrollo Sostenible. 2020; 18(1):25-39.
40. Li X, Zhang Y, Liu H. Adaptacién urbana y rural a la lluvia acida: un enfoque colaborativo. Journal of Environmental Management. 2019; 240:1-9.

41. Scharmer O. Theory U. Leading from the Future as It Emerges. San Francisco: Berrett-Koehler Publishers, Inc.; 2009.

42. Lazurko A, Schweizer V, Pintér L, Ferguson D. Boundaries of the future: A framework for reflexive scenario practice in sustainability science. One Earth. 2023;
6:1703-25. doi: 10.1016/j.oneear.2023.10.027

43. DiZio S, Tontodimamma A, DelGobbo E, Fontanella L. Exploring the research dynamics of futures studies: An analysis of six top journals. Futures. 2023;
153:103232. doi: 10.1016/j.futures.2023.103232

Mundo Saiide. 2025,49:e17262025

DOI: 10.15343/0104-7809.202549e17262025I



https://creativecommons.org/licenses/by/4.0/

44, Shrivastava P, Stafford-Smith M, O’Brien K, Zsolnai L. Transforming sustainability science to generate positive social and environmental change globally. One
Earth. 2020; 2:329-40. doi: 10.1016/j.0oneear.2020.04.010

45. Jasanoff S. Just transitions: A humble approach to global energy futures. Energy Research & Social Science. 2018; 35:11-4. doi: 10.1016/j.erss.2017.11.025

46. Patterson J, Schulz J, Vervoort K, Van Der Hel S, Widerberg O, Adler C, et al. Exploring the governance and politics of transformations towards sustainability.
Environmental Innovation and Societal Transitions. 2017; 24:1-16. doi: 10.1016/j.eist.2016.09.001

47. Capaldi CA, Dopko RL, Zelenski JM. The relationship between nature connectedness and happiness: a meta-analysis. Frontiers in Psychology. 2014; 5:976. doi:
10.3389/fpsyg.2014.00976

48. Bratman GN, Hamilton JP, Daily GC. The impacts of nature experience on human cognitive function and mental health. Annals of the New York Academy of
Sciences. 2012; 1249(1):118-136. doi: 10.1111/j.1749-6632.2011.06400.x

49. Mayer FS, Frantz CM. The connectedness to nature scale: a measure of individuals’ feeling in community with nature. Journal of Environmental Psychology. 2004;
24(4):503-515. doi: 10.1016/jjenvp.2004.10.001

50. Nisbet EK, Zelenski JM, Murphy SA. The nature relatedness scale: linking individuals” connection with nature to environmental concern and behavior. Environment
and Behavior. 2009; 41(5):715-740. doi: 10.1177/0013916508318748

51. Soga M, Gaston KJ. Extinction of experience: the loss of human-nature interactions. Frontiers in Ecology and the Environment. 2016; 14(2):94-101. doi: 10.1002/
fee.1225

52. Nerland R, Hestad D, Solbu G, Hansen K, Nilsen HN. Relational visioning and the emerging future: Transforming towards a sustainable local society. Futures.
2024; 164:103486. doi: 10.1016/j.futures.2024.103486

53. Bennett EM, Solan M, Biggs R, McPhearson T, Norstrom AV, Olsson P, et al. Bright spots: seeds of a good Anthropocene. Frontiers in Ecology and the
Environment. 2016; 14(8):441-8. doi: 10.1002/fee.1309

54. O'Brien K. Global environmental change Il: From adaptation to deliberate transformation. Progress in Human Geography. 2012; 36:667-76. doi:
10.1177/0309132511425767

55. Kenter JO, Raymond CM, van Riper CJ, Azzopardi E, Brear MR, Calcagni F, Christie 1, et al. Loving the mess: navigating diversity and conflict in social values for
sustainability. Sustainability Science. 2019; 14(5):1439-1461. doi: 10.1007/s11625-019-00726-4

56. Rosenberg MN. What matters? The role of values in transformations toward sustainability: a case study of coffee production in Burundi. Sustainability Science.
2022; 17:507-18. doi: 10.1007/s11625-021-00974-3

57. Allen KA, Kern ML, Rozek CS, Mclnerney DM, Slavich GM. Belonging: a review of conceptual issues, an integrative framework, and directions for future research.
Australian Journal of Psychology. 2021; 73(2):87-102. doi: 10.1080/00049530.2021.1883409

58. Barad K. Meeting the Universe Halfway: Quantum Physics and the Entanglement of Matter and Meaning. Durham: Duke University Press; 2007.

How to cite this article: De Felice, A., Di Prisco, S.C., Fusco, A., Liberati, A., Liberati, A., Tiziano, N., Cozzolino, O., Papa, S. (2025). Climate
change and relational sustainability: a shared future?. O Mundo Da Satde, 49. https://doi.org/10.15343/0104-7809.202549e17262025I.
Mundo Saude. 2025,49:€17262025.

Mundo Saiide. 2025,49:17262025

DOI: 10.15343/0104-7809.202549e17262025I


https://creativecommons.org/licenses/by/4.0/

