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Abstract

In recent years, a profusion of methods, practices, and experiences has emerged in the interface between arts and sustain-
ability science. Drawing from two strong currents within sustainability science, namely, the emphasis on transdisciplinary
approaches and the need to move towards societal transformations, such hybrid approaches seemingly contribute with unique
methods to sustainability research. Despite repeated claims from sustainability scientists about art’s role in sustainability
transformations, joint analyses with artists and practitioners are still rare. We conveyed a collaborative and exploratory
workshop with scientists, artists, and practitioners from the fields of education, public engagement, and activism to identify
the potentials for arts-based sustainability research. Participants were invited to facilitate and trial various artistic practices
from disciplines of performative, literary, narrative, audio-visual and plastic arts. In this paper, we present five key areas
identified in the workshop, where arts-based methods can significantly contribute to sustainability research: embracing more-
than-cognitive aspects of knowledge, improving communication, grappling with power dynamics, shifting relationships to
nature, and facilitating futures visioning. Workshop participants also identified challenges related to power dynamics, tensions
across paradigms, and implementation conditions, providing insights into how to leverage arts’ potential to respond to global
environmental challenges while boosting societal transformations. We then discuss research questions identified that address
challenges and limitations for arts-based research in sustainability. Overall, these results suggest there are yet untapped
resources and experiences within the field of arts-based sustainability science. (Audio-visual abstract available on S1)
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(MERIT), Netherlands. In recent years, several works within sustainability science
have pointed out the role of the arts in contributing to the

understanding of the challenges of global environmental

P4 Diego Galafassi
diego.galafassi@lucsus.lu.se

Maria Heras
mherasO@uoc.edu

Internet Interdisciplinary Institute (IN3), Universitat
Oberta de Catalunya (UOC), Av Carl Friedrich Gauss,
08860 Castelldefels, Barcelona, Spain

LUCSUS, Lund University, Box 170, 221 00 Lund, Sweden
Pablo de Olavide University, Seville, Spain
Urban Resilience Research Lab, Seville, Spain

Chair On Agroecology and Food Systems, University of Vic
- University of Central Catalonia, Barcelona, Spain

FRACTAL Collective, Barcelona, Spain

Departament de Geografia, Universitat de Girona Edifici
Sant Domenec II Pl. Ferrater I Mora, 1 Campus Barri Vell,
17004 Girona, Spain

change (Ecology & Society special issue on Reconciling Art
and Science for Sustainability,1 Saratsi et al. 2019; Pereira
et al. 2019; Heras 2015). As forms of research, but differ-
ent from conventional science, the arts provide alternative
explorative means for approaching reality and expanding
our understanding of qualitative experience (Eisner 2002).
Researchers claim the arts can advance sustainability science
by embracing transdisciplinarity and expanding conventional
epistemologies towards practical, embodied, and emotional
domains (Propper 2017; Heinrichs & Kagan 2019; Scheffer
et al. 2015). Artists have also increasingly drawn from sus-
tainability science insights to develop novel artistic practices
dealing with mounting social-ecological challenges (Gabrys
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and Yusoff 2012; Galafassi et al. 2018a). This mutual inter-
est suggests a potential space for the development of hybrid
practices (Benessia et al. 2012).

“Arts-based research” is an umbrella term coined by
Eisner in the early 1990s, referring to a transdisciplinary
approach to knowledge building, based on the integration
of artistic practices within social and scientific research
contexts (Leavy 2018; McNiff 2011). Although the term
encompasses different practices and terminologies (see, for
instance, Chilton and Leavy 2014), across them, research is
developed through artistic practices, treating art as a method
at different stages of the research process, from data collec-
tion to representation and communication (Scrivener 2009
in Johnson 2010; Leavy 2009). Epistemologically, arts-based
research assumes the acts of creating and experiencing art
can generate meaning (Barone and Eisner 2012). The notion
of research through art emphasises the process of knowing
as inquiry, in contrast with knowledge, as a body of propo-
sitional statements (Johnson 2010). As such, art experiences
constitute forms of knowing that include more-than-rational
aspects such as creativity, imagination, emotions, motiva-
tions and values (Kagan 2011) and recognise the role of
the body and sensory—motor processes in our capacity for
understanding and knowing (Johnson 2010, p.145).

The profusion of arts-based methods and experiences
within sustainability science sits within two strong currents
in the field: the need to move towards societal transforma-
tions and the growing role of transdisciplinary approaches.
Sustainability science has widely recognised that fundamen-
tal transformations are required to move towards a sustain-
able and just world (Sachs et al. 2019). Transformations
have been conceptualised and studied in diverse ways, but
overall, they refer to fundamental changes in structure, func-
tion, and relations at the personal, political and practical
spheres of interdependent social, ecological, and technical
systems, leading to new patterns of interactions and out-
comes (O’Brien 2018; Feola 2015). This definition includes
cultural transformations, which affect groups and societies’
cultural roots, including beliefs, behaviours, values and
worldviews (Westley et al. 2011; Horlings 2015).

Several authors have pointed out that sustainability
research also needs to transform (Fazey et al. 2018). Two
distinct streams have been observed in sustainability science;
namely the ‘descriptive-analytical’, focused on analysing
complex sustainability problems, and the ‘transformational’,
which aims at (co)providing evidence-based solutions for
them (Wiek and Lang 2016). Conducting transformational
sustainability research involves adopting open and transdis-
ciplinary methodological approaches capable of engaging
with those enacting potential transformational solutions
(Miller et al. 2013; Clark et al. 2016). Transdisciplinary
approaches refer to research where scientists work together
with policy-makers, communities, and interest groups to
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co-create questions and research processes that are transpar-
ent, legitimate, and salient (Clark et al. 2016). An increas-
ing number of experiences with the arts in transdisciplinary
spaces has been observed in recent years (Galafassi et al.
2018a, b; Saratsi et al. 2019). Feminist writers also argue for
the need to move towards approaches that can articulate the
dynamic relationships “between living things and multiple
milieus” (Hughes and Lury 2013) and the situatedness of
perspectives (Haraway 1999). Similarly, some of the most
influential currents with contemporary sustainability science
extend from paradigmatic shifts in the twentieth century on
living systems theory (Bailey 1994), complexity theory
(Kauffman 1996), and adjacent strands that acknowledge
the entwinedness of humans and nature. This included a
move from modes of prediction and control to open-ended
processes that reconcile modern divides between values and
facts, reason and more-than-rational, knowledge and expe-
rience (Ferraro and Reid 2013; Benessia et al. 2012). Such
calls for novel ontological and epistemological departures
have often led to proposals of working with arts. This is
the case, for instance, of Benessia et al.’s (2012) sugges-
tion of hybrid sustainability science and artistic practices, or
Ruiz-Trejo and Garcia-Dauder’s (2019) proposition of epis-
temic-corporeal workshops focused on body and emotions
as spaces for researchers to discuss their work and explore
embodied and experiential knowledge.

Many roles have been suggested for the arts in the con-
text of sustainability transformations and transdisciplinary
including integrating fragmentary views of the world in
holistic ways (Heras and Tabara 2014), propelling creative
imagination and serendipity (Kagan 2011, Galafassi 2018b),
engaging with storytelling and visions of future (Dahlstrom
2014; Milkoreit 2017; Pereira et al. 2019), coupling social-
ecological change and culture while engaging with social-
ecological complexity (Tabara and Chabay 2013), disclos-
ing forms of oppression, challenging power dynamics and
fostering dialogue where other methods failed (Boal 2006;
Fernandez-Giménez et al. 2019).

Although this interface has been partially addressed either
from an artistic or a scientific perspective, there has not yet
been a joint analysis with artists and scientists to understand
how in practice, the arts contribute to new modes of research
within sustainability science addressing societal transforma-
tions. To address this, the present article shares the expe-
rience of a 2-day exploratory workshop bringing together
artists, researchers, and practitioners working in sustainabil-
ity-related issues to explore the frontiers of social-ecological
research for transformations and art-based approaches. Par-
ticipants shared their expertise through experiential sessions,
exhibitions, talks, and moments of collective reflection and
inspiration. They co-created questions and insights to under-
stand challenges and potentials at this interface and possible
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leverage points to make the art-science interface more effec-
tive towards sustainability goals.

From the joint analysis of workshop reflections and dis-
cussions, we identify and discuss five overarching areas
of potential contribution to sustainability research of the
diverse arts-based practices explored, as well as a set of
critical questions related to tensions and challenges of
these practices. In doing this, our study responds to the
need to showcase and analyse how different arts-based
methodological approaches are being used within sustain-
ability science in various settings and their motivations,
to better understand their transformational potential. In
the next section, we describe the workshop methodology
before we turn to present and discuss the results of our
collaborative exploration.

Methods
Workshop goals and approach

Overall, the goal of the workshop was to explore the poten-
tial of arts-based research in sustainability science by
bringing together artists from different artistic disciplines,
researchers, and practitioners working on sustainability
issues, as well as hybrid profiles between these categories,
to experientially interrogate such potential and expand dis-
cussions in the field. While designing the workshop, our
intention was to create a space where participants could
experiment, reflect, and explore together, hence these direct
experiences were a central component of the gathering.

The core organising team (i.e. the authors of this paper),
was composed of scientists from different disciplines (e.g.
anthropology, biology, environmental science) with artis-
tic training or experience in the fields of film and audio-
visual arts, music, physical theatre, dance, and narrative
arts. Despite our hybrid backgrounds, our interest in such
dialogue springs from our scientific work within sustainabil-
ity science. Hence, our workshop and subsequent analysis
approach have a stronger emphasis on sustainability science
concepts and approaches.

The process of designing the workshop was itself an
experience through which we engaged in a creative and open
dialogue. Such dialogue also involved other people beyond
academia, including artists. It was self-facilitated with tech-
niques based on mindfulness, movement and embodiment
to identify motivations to engage in the arts-science inter-
face and meaningful questions to address in the workshop.
Accordingly, the design process was already an attempt to
position ourselves and put into play the kinds of open and
collaborative spaces we wanted to generate. The organisa-
tion was highly collaborative within the team and with local

networks in Barcelona, not least for budgetary constraints,
but also as a collaborative resourcing and design.

Implementation

The two-day workshop was held in November 2016 in Bar-
celona. We published an open call for applications around
four sustainability themes: (i) ecological functions and
processes: inviting natural scientists and artists who may
portray the current state and alert on trends of ecologi-
cal systems through interacting with artistic practices; (ii)
social-ecological interactions: calling for social and natu-
ral science research approaches which may interconnect
biophysical, institutional, political, socio-economic and
cultural dimensions of sustainability through the arts; (iii)
ecological and justice conflicts: research approaches which
reflect through arts on questions of justice and equity in the
access and management of natural resources; (iv) partici-
pation, social learning and citizen engagement: arts-based
research projects or socially engaged art projects engaging
and encouraging participation of communities and diverse
groups around sustainability issues.

Forty-three participants from nine countries (Spain, Por-
tugal, UK, Germany, USA, Sweden, Netherlands, Belgium,
Japan/Norway and Chile) attended the workshop. Excluding
the organisers and taking into account participants’ affilia-
tions and roles in the workshop, 17 can be identified mainly
as researchers, approaching sustainability from diverse disci-
plines (e.g. environmental sciences, social sciences, humani-
ties, or several of them); 14 as artists, representing the fields
of performing arts (dance, music, theatre, creative move-
ment), audio- visual arts (video, film, paintings), plastic arts
(sculpture, installations, artistic notebook) and narrative arts
(poetry, storytelling); and five as practitioners, working on
sustainability-related issues outside research (see Table 1).
However, this categorisation is only indicative, as most of
the participants were already operating within a hybrid space
between arts and sciences, and many of them had a hybrid
profile, either combining fields of action (research, activism,
education) or being artists with a scientific background or
scientists with artistic expertise (see S2 for more details on
participants and the process).

We designed the workshop as a participatory encounter
with different “moments” of action and individual and col-
lective reflection related to the classical Kolb’s experien-
tial learning cycle (Kolb 1984). Accordingly, the workshop
alternated different formats to facilitate spaces for active
experimentation (‘doing’ and ‘feeling’ in Kolb’s cycle),
and spaces for reflective observation and abstract conceptu-
alisation (‘watching’ and ‘thinking’). Specifically, (i) eight
parallel and interactive laboratories exploring different arts
(theatre, dance, performance, storytelling, poetry, visual
arts) were proposed as spaces for actively experiencing the
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Table 1 Methodological approaches shared in the workshop

Artistic genre

Hybrid methodological approaches applied by participants

Body-based research and performance

Storytelling
Poetry

Film

Sound installation
Co-created mural

Sculpture

Painting

Applied theatre

Interplay: body, movement and voice

Improvisation based on physical movement and voice expression
Spoken word, poetry and acoustic singing

Choreographic cartographies: dancing the landscape
Object-mediated storytelling about the future

Poetry writing and dialogue

Poetic analysis: documentary poetry

Participatory video-documentary

Feature film and transmedia elements

Sound performance and installation

Collective creation: giant seed mandala

Art structures inspired by nature

Functional artwork (“Do it Yourself” and digital fabrication)
Visual installation and sculptures (concrete, wood, iron and latex balloons)

Future scenario paintings

Artistic Notebook
Creative thinking techniques

Notebook compiling herbarium sheet, collage and the artist’s notes
Exercises and tools to foster creativity and cooperative work in research projects

integration of arts in sustainability science; (ii) the presenta-
tion of 12 artistic works, related to audio-visual, perform-
ing and plastic arts, as sources of thinking and inspiration;
(iii) five short talks as presentations of previous works and
seeds for thought; (iv) a keynote conference, open to the
wider public, for triggering reflections and abstract concep-
tualisations along the process; and (v) a social event in the
evening including dance and poetry performance and open
mics. Furthermore, both days ended with a final reflection
session, as a collective space for sharing impressions and
thoughts, which in the first day took the shape of a large
mandala collaborative creation (for the full programme, see
S2). Workshop labs, talks, and artistic works were selected
according to four criteria: relevance (relevance to the work-
shop approach-methodological developments in arts-based
sustainability science), robustness (internal coherence of
the proposal), originality (how innovative), and technical
aspects (adequacy and feasibility according to time, venues,
resources). Further, to ensure diversity within participants
and topics, we also took into account for each proposal: the
topic(s) addressed, artistic approaches applied, participants’
profile and country of origin (Fig. 1).

Data collection and analysis

The workshop process was documented using process
observation, conducted by seven previously trained people
(four of the organisers and three external researchers, with
backgrounds in anthropology and environmental sciences)
and using a common structured observation guide. Obser-
vation was supported with: (i) audio-visual recordings of
moments of discussion and artistic interactions in most of

@ Springer

Methodological Topics Explored
Approaches
Social-ecological interactions
Poetry, storytelling, Environmental Justice
sculpture, painting, Social learning and
artistic notebook, film, citizen engagement
dance, body-based research, Art and nature in

improvisational movement,
co-created exhibition

contemporary culture
Epistemology and methods

13 Artists 18 Researchers

WORKSHOP
PARTICIPANTS

5 Practitioners

Fields of Action

Education
Activism
Public Engagement

Fig.1 Number of invited participants, arts-based methodological
approaches shared, and topics explored

the sessions and informal interviews with several partici-
pants and facilitators; and (ii) a paper mural hanged on the
coffee-break space, where participants were invited to write
down or draw their reactions and reflections both during and
after the workshop sessions (Fig. 2). Moreover, an online
survey was conducted 2 weeks after the workshop to map
participants’ insights and reflections. The survey included
eight questions approaching participants’ experiences of the
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workshop sessions, their impressions and reflections on the
methodological approaches (see Table 1). We received 17
responses out of 35 surveyed participants. A written report
and a video abstract were created as an outcome of these
observations and inputs.

The two lead authors of this paper performed a qualitative
analysis of four streams of data collected: observation report,
survey data, collective mural, and abstract texts received
from selected participants. All sources were transcribed
and coded using an iterative, directed approach to content
analysis (Hsieh and Shannon 2005). First, based on partici-
pants’ inputs during the workshop’s opening and their appli-
cation texts, we synthesised applicants’ key motivations to
get engaged in art-based approaches to sustainability, iden-
tifying five categories. These categories (expanding under-
standing beyond cognitive approaches, communication and
awareness, dialogue and collaborations, shifting relations
to others, exploration of alternative futures) were then used
to conduct the analysis around two main themes: (i) meth-
odological insights associated to the specific applications
of arts-based practices explored within the workshop; and
(ii) practical challenges and tensions operating within such
arts-(sustainability)science interface (Figs. 3, 4).

Results and discussion
regarding the potential of integrating
the arts within sustainability science

This section presents and discusses five intertwined areas
that outline the potential for arts-based research within sus-
tainability, and identifies four emerging tensions and critical
questions for further development of the field of arts-based
sustainability. As an exploratory workshop, findings refer

to the reflections and insights generated throughout the pro-
cess, contextualised by literature on the field. Therefore,
the aim of this analysis is not to assess the impact of the
methodological approaches applied during the workshop,
but to discuss their potential in the light of joint reflections
between scientists, artists and practitioners and insights from
the literature.

Key areas of potential
Expanding understanding beyond cognitive approaches

Some authors in recent years have called for an expansion
of epistemological approaches within sustainability transfor-
mations research to acknowledge ‘the qualitative complex-
ity of human life, including its multisensorial and aesthetic
dimensions’ (Heinrichs and Kagan 2019, p. 431). Moreover,
Dieleman and Huising (2006, p. 839), claimed that complex
systems thinking can be enriched by “experiencing complex
systems” which requires other-than-cognitive approaches to
include emotions, intuition and corporal experiences.
During the workshop, participant sustainability scientists
mentioned striving to engage with sustainability questions
beyond rational ways of thinking and to incorporate wisdom
and different forms of knowledge, including affective, emo-
tional and corporal domains. Participants explored sustaina-
bility issues through, among others, the experiential qualities
of body movement and performance (e.g. cartographic cho-
reographies, ‘interplay’ method, voice and dance improvi-
sation), the plasticity and suggestion of artistic works and
the visual arts (e.g. sculpture, artist book, digital fabrication
technologies, sound installation, documentary film), and the
aesthetic contemplation and meditation in co-created crafts
and installations (e.g. wicker weaving, co-created seeds’

@ Springer
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Fig.3 Workshop participants were invited to experience a range of
artistic practices as a way to explore potentials for arts-based sus-
tainability. From top to bottom: movement and voice performance
by Seshen Arts, presentation of the Guerilla Beehive by Anne Marie

mandala). These experiences seemed to contribute to a
greater acknowledgement of complexity, by discovering
sensorial and affective dimensions that receive less atten-
tion from other analytical perspectives. For instance, the lab
“Tapping your body wisdom”, by Sophia Van Ruth, inter-
twined body-based exercises with voice, sound and story,
to playfully explore the notion of complexity in sustainabil-
ity and allow participants’ non-intellectual and subtle tacit
knowledge to emerge and be expressed:

‘The body- work set me up in a less rational mood
that posed me in front of the physical implications that
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Maes, mandala collective creation guided by Circles of Seeds, and
presentation of paintings from Tanzanian local artist, by Emma Li
Johansson. Pictures taken by David Tarrason

everyday life/thoughts/activities have (in my body but
also in the way I relate to others or to the environment
that supports me).’

P16, researcher -artist

‘The performative element of the interaction with
other perspectives makes it easier to connect with
topics that are relevant to me. Assuming that this
happens also in other cases would explain that com-
munication was easy and ideas emerged in a fluid
way.’

P3, researcher
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Providing alternative ways of sensing and apprehend-
ing sustainability may allow ‘shifting complexity from
the mind to find other ways of exploring and expressing it’
(P14, researcher), through emotional/sensorial, participatory
and performative approaches. The Gaia Lab, conducted by
CACIS, invited participants to interact with “natural” mate-
rials through the five senses as a way to awaken our sensory
perceptions and stimulate new ideas and affective connec-
tions, fostering meaningful reflections about our place and
relationships within and with socio-ecological systems.

Several research streams have acknowledged the impor-
tance of engaging with more-than-cognitive approaches to.
For example, based on the work of Haraway, Machin (2018)
describes how bodily knowledge functions tacitly in engen-
dering and guiding scientific research, therefore expanding
the theoretical grounding supporting bodywork in research
processes. Heinrichs and Kagan 2019 describe how aesthetic
features of arts-based approaches can be particularly well
placed to address the subjective, tacit and non-cognitive
dimensions of sustainability that often fall outside stand-
ard methodologies of sustainability science. This includes
questions of values, sense of identity, personal meaning, and
emotions (anger, doubt, attachment, hope, inspiration). The
provision of liminal spaces for exploration and renegotiation
may afford thresholds allowing for ambiguity and the crea-
tion of new meanings, forms and structures of experience
(Turner and Bruner 1986). In so doing, arts-based practices
have the potential to open up new sources of reflexivity and
reinvigorate a sense of purpose and willingness to engage in
the co-creation of sustainable futures (Kagan 2011, Galafassi
2018b), counteracting the sometimes disempowering effect
of scientific raw facts and statistics.

However, aesthetic experiences are culturally situated
and located within different frames of reference (Greenwood
2011). As such, they might also be subjected to barriers in
understanding and access and can also, in cases, be used
to reinforce unsustainability (Kagan and Kirschberg 2016).

Doing and communicating research

Different experiences throughout the workshop shed insight
on the contribution of art-based practices both for doing and
communicating research, while revealing new dimensions
of the data and offering alternative ways of presenting and
disseminating research results. In the lab “Exploring the
Art-Science-Sustainability Nexus with Poetic Analysis”
by Maria Fernandez-Giménez, participants used research
materials and products to create poems, identify emergent
insights, and reflect on the process of using poetry to do and
communicate science. Two approaches to (science-based)
poetic writing and analysis were shared: documentary
poetry, in which qualitative data (e.g., interview transcripts)
and scientific publications are the basis for poetry creation;
and ethnographic poetry, in which research subjects create
their own poems. In all of them, poetry’s narrative wealth
and its plethora of literary resources seemed key to allow
for a fine-tune expression of complex meanings. For exam-
ple, how poetry can grasp embedded contradictions in dis-
courses, unmask power relations, display irony and humour,
or integrate different voices in the same poem, being revela-
tory both about scientific and personal insights.

Such capacity of the arts for establishing new (aesthetic)
connections and generating different meanings facilitates
communication, but also invites self-reflection and criticism.
In this line, the plastic art exhibition session experimented
with expressive means and communication channels, trans-
gressing conventional forms and creating new codes of com-
munication and awareness- raising. The Intelligent Beehive,
by Anne Marie Maes, proposed a guerrilla artistic interven-
tion in which the research artwork becomes functional. The
artist designed honeybees exploring DY T and new materials
set in the city to raise critical questions about the pressing
issue of bee colony collapse, measure pollution, and offer a
shelter to support endangered bee species.

On the other hand, mainstream artistic media, such as film
and audio-visuals, are well known for their ability to connect
with wider audiences at different levels, given the influence
of social media and visual culture. The versatility of the
medium can lead to very different processes and aesthetics.
Such diversity was reflected in the film session during the
workshop, which introduced three different approaches to
film-making, from a cinematic experience of human-nature
relations to indie productions in community sustainability
projects.

@ Springer
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Moreover, some sustainability researchers expressed
frustration with conventional communication processes and
found rewarding the work with arts-based approaches. They
used scenario paintings (i.e. paintings illustrating future sce-
narios) and other forms of plastic arts as engaging boundary
objects, with positive results in terms of both engagement
with research participants and communication with other
stakeholders.

Despite cautionary observations of instrumentalising or
reducing art to communication (Bendor et al. 2017), insights
gathered from the workshop go in line with further evidence
on the potential of arts-based approaches to facilitate the
analysis and communication of complex socio-ecological
topics (Saratsi et al. 2019; Galafassi et al. 2018b; Curtis et al.
2012). By turning sustainability issues more experiential and
concrete, and offering alternative means of communication,
the arts offer diverse entry points for people and the possibil-
ity to connect cognitive with tacit and affective domains of
knowledge, offering a deeper intuitive awareness (Benessia
et al. 2012), while also overcoming the ‘hegemony of the
text” commonly dominating academic production (Conquer-
good 2002, p.151). Such processes of interaction and modes
of expression aim not only at the transmission of knowledge
about facts but instead they further expect to evoke the active
construction and negotiation of meanings and connections
in the audiences, contributing to sharing perspectives and
building political and social consciousness (Leavy 2009,
Rivera-Lopez et al. 2018). All in all, arts-based approaches
can have a wider reach and access to multiple and rich chan-
nels bringing science, even controversial research, beyond
academia to the fore.

Collaboration, dialogue, and power dynamics

The normative sustainability research agenda, calls for inclu-
sive transdisciplinary dialogues and participatory approaches
that elicit, map and deliberate what values should guide sus-
tainability transitions and how these processes might occur
(Miller et al. 2013). Acknowledging power relations among
stakeholder groups and between human and non-human ele-
ments of social-ecological systems and addressing them in
participatory settings is seen as key within such participatory
processes (Barnaud and Van Passen 2013). Challenging hier-
archical relationships between researchers and participants
becomes equally important when facilitating genuine col-
laborations beyond academia and generating shared action
and political agendas (Rivera-Lopez et al. 2018).

The potential of arts-based practices to trigger inclusive
conversations and collaborations emerged as a major dialog-
ical contribution of the approaches experienced. Participants
noticed that a sense of trust and connection between people
was created along the workshop through the invitation to
experience without judgement and the building together
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of both playful and meaningful experiences (and insights)
through different channels, encouraging a movement ‘from
dialogue to real engagement’ (P10, researcher). This type
of encounter seemed to foster human connection and pos-
sibilities for deep listening, resonance, mutual learning, and
affect, as participants’ reflections and external observations
suggest. The creation of a safe-space, permitting the vulner-
ability of exposing oneself to others, was key to these dis-
closure processes. During the workshop, participants created
and wore a metaphoric ‘life-jacket’ to navigate through the
sessions, made out of their personal motivations to partici-
pate. A collective mural was created with them, reminding
us of our participation purposes and inviting us to be aware
of the spaces we were collectively creating. Some of the par-
ticipants’ reactions reflected this interpersonal dimension:

‘The use of the body and communal activities and par-
ticipation were shown to be key factors in building
intimacy and the ability to work together’

P2, researcher-artist

‘How my heart spills out so easily! Vulnerability. Co-
creating a safe space to allow this’

Anonymous input in the mural

The workshop also unpacked the potential of arts-based
practices to unveil tensions related to power dynamics within
collaborations and inclusivity. By offering diverse languages
and ways to connect with people and research participants,
arts-based practices applied in the workshop showed their
potential to include diverse voices into research and par-
ticipatory processes. In the poetry workshop from Octavius
Jones ‘Knowing self and knowing another’, aimed at explor-
ing the potential of poetry to enhance people’s sense of self
and place, participants introduced themselves through a
poem template that involved the use of childhood experi-
ences and their connection to physical places. Participants
perceived that the workshop approach, based on the disclo-
sure of personal memories and identities, placed them on an
equal level, in contrast to classical academic presentations,
and set an intimate environment for inclusive discussion and
deep sharing. In line with other art-based practices, includ-
ing multiple perspectives was seen as a way of representing
the unrepresented, of including the excluded. Moreover,
inclusivity may foster not only recognition and visibility,
but also emancipation. As artist Rodrigo Malvar argued in
his presentation of the film Republika, there is an emancipa-
tory potential when creating in the margins of the system:

‘The sound performance Republika produces a sense
of marginality (experimenting with new/other forms
of relation between sound and performance) that
radicalizes the process of emancipation, to create its
own logic, a possible world, able to escape censure or
disciplinary strategy emerging in the new democracy,
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making it out of the power of logic. It is argued that it
is through a marginality without centre that emancipa-
tion, as a practice of resistance can happen.’

Similarly, the analysis of a scientific paper through the
lenses of poetry in Ferndndez—Giménez’s workshop helped
participants critically reflect about their positioning within
their research and their relation with the research partici-
pants, recognising and challenging the power position of
science.

These findings are in line with previous research high-
lighting the contribution of arts-based participatory prac-
tices to build open and safe spaces for collaborative efforts
to take root, based on common trust and empathic connec-
tions (Rivera-Loépez et al. 2018; Heras and Tabara 2014);
but also for contestation, by providing alternative means
of expression and ‘vocabularies for human encounter with
extreme environments’ (Childs 2020, p.126, Ogaga 2011).
Arts-based practices may also offer ways to manage power
relations within collaborations, while drawing together dif-
ferent kinds of knowledge and inquiry (both legitimised and
‘subjugated’) and offering alternative communication and
expression means, where ‘subversive meanings and utopian
yearnings’ can emerge and be sheltered (Conquergood 2002,
p. 148).

However, inclusivity is not to be presumed. Arts-based
interactions can also cause disengagement when felt alien
or difficult to access and thus be counter-productive in some
situations. Especially for those participatory-art approaches,
the success in engagement will partially rely on the selection
of artistic forms and approaches adapted both culturally and
to participants’ abilities (Rivera-Lopez et al., 2018). Hence,
when planning arts-based interventions, it is fundamental
to understand who is being engaged and with what purpose.

Shifting relations to others and nature

The sustainability quest is, in part, an interrogation of our
ways of being in the world and relating with each other,
including human and non-human beings (Orr 1992,
O’Riordan 2013)—how people perceive, value and interact
with the (natural) world fundamentally shapes the goals, val-
ues and paradigms that underpin human action (Abson et al.
2017) and influence environmental attitudes and behaviours.
Finding ways to reconnect people with nature and other liv-
ing and non-living beings has been highlighted as a key
leverage point in sustainability transformations (Diaz et al.
2015; Abson et al. 2017). Such reconnection includes an
awareness that acknowledges our interconnectedness in the
web of life (Orr 1992).

Reconnecting people with nature and other beings
involves delicate processes, including renegotiating percep-
tions, values and even identities. Some of the arts-based

approaches shared in the workshop showed their potential
to act as facilitators in such processes by promoting experi-
ences of exploration and self-discovery, rooted in deep lis-
tening, empathy and resonance. When further transposed
into the collective, these experiences opened up spaces of
exchange with the potential to redefine our understanding
of and relationships within socio-ecological systems, going
beyond the description of attributes to make visible the web
of values, relationships and affects that constitute our sys-
tem. For instance, in the performative lab “Cartographic
choreographies”, Ignacio Diaz applied improvised choreo-
graphic dance, collectively created by the group, to explore
notions of territory, identity, landscape and well-being. As
part of the lab, each group was guided into creating a ‘land-
scape movement bank’, which was then transposed to the
physical space of the room through a group choreography,
representing the movement of well-being in their imagined
landscapes. Rather than looking for a single representation
of the landscape through movement, this approach intended
to elicit the different cultural meanings attached to the land-
scape and deepen those values that foster well-being.

The fact that artists often operate from different para-
digms and ask questions that have been forgotten or ignored
opened -up new connections and possibilities to expand our
understanding of sustainability issues. In this line, exhibi-
tions and plastic works (based on sculpture, paintings, artis-
tic notebook) were highlighted as powerful spaces where
people could reassess their views on sustainability issues,
by popping-up new questions and metaphors:

‘Artists pose questions that scientists never do, in a
very strange way... because we have other paradigms,
maybe because these questions are stupid... But it is
precisely because of that reason, that sometimes our
questions are more radical than the scientists’

P19, artist

‘The exhibited works gave me a fresh look: particu-
larly the metaphor about the current (post-)crisis
scenario and the balloons, and the Beehive project
(integrating different transformative objectives and
people involved)’

P16, researcher

Similarly, the artistic performances presented also
mirrored conflicting perceptions and social constructions
of nature, which prompted rich debates in the audience.
The voice and movement performance by Seshen Arts,
for instance, sought to inspire people “to find the natural
landscape within their physical body and its expression”,
as described by the artist. In doing so, the piece raised
the debate in the audience around arts’ capacity to dis-
solve dichotomies between people and nature, while also
identifying the risk of an idealisation of nature. Artists’
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work, just as the scientists’, embodies different ontologies
and value systems. When open to criticality and debate,
artworks may act as powerful triggers for self-reflexivity
about our own sustainability perceptions and what we pro-
ject in our artworks.

The process of making was also explored, as the col-
lective Wakeseed invited participants to co-create a man-
dala made of seeds and natural materials, to engage in
different experiences with seeds through arts. This act was
perceived as enhancing participants’ communion through
an intimate moment of co-creation, facilitating self and
collective introspection and meditation about biodiversity
and our relationships within and with the socio-ecological
system and agri-food cultures. See for instance:

‘I found very inspiring the seeds’ mandala in order
to trigger agrobiodiversity conservation awareness
through aesthetics and self-introspection.’

P1, researcher

‘Communal mandala can be done or used to build
community and connect people to nature by gathering
materials.’

P2, researcher-artist

In sum, by affecting sense of self and place, arts-based
approaches can help to foster new social-ecological rela-
tions. Other experiences in the literature also echo this con-
tribution, through arts capacity to emphasise aspects related
to affect, belonging and identity, such as cultural meanings
attached to the landscapes that communities inhabit (Rath-
well and Armitage 2016; Ferndndez-Giménez 2015; Curtis
2009). At the collective level, acknowledging meaning and
values embodied in places can also help participatory pro-
cesses in sustainability research and transitions, while con-
tributing to avoid potential conflicts associated with hidden
agendas permeating the decision process (Schroeder 2013).
At a more inner level, the potential of the arts to inspire new
connections to nature may foster the encounter with more
subtle forms of awareness about our position within the bio-
sphere, in a range of modes, from dependency to impacts.

Exploration of alternative futures

Visioning is considered a key research and problem-
solving method in transformative sustainability science
(Wiek and Iwaniec 2014). Acknowledging the importance
of visioning and scenario exercises to pursue sustainable
futures, more pioneering efforts have been claimed within
sustainability science for making future-oriented research
more meaningful and relevant (Miller et al. 2013; Oteros-
Rozas et al. 2015). Providing rich, systemic descriptions
of socio-ecological realities, challenging linear thinking
while incorporating surprise and opportunity, or dealing
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with uncertainty beyond probabilistic terms have been
identified as crucial to moving forward in this field (Miller
et al. 2013; Wiek and Iwaniec 2014).

Our explorations in the workshop supported the idea of
arts’ capacity to unfold and communicate complexity in
accessible ways and stimulate the imagination of alterna-
tive futures. The workshop ‘Museums of the FutureNow’
applied object-mediated storytelling to collectively imag-
ine the future, while exploring the complex relationships
between people and objects through time and the situated
importance of things. During the session, participants
were first invited to observe the Museum of Future Food,
a collection of objects and stories fictionally portraying
‘future history’. Then, they were divided in small groups
and were given one object, a date in the future and a driver
of change, to create and share their own story for the
Museum. Crucial to such an exploration was the stimula-
tion of social imagination brought by the de-contextual-
isation of every-day objects and their projection into the
future, inviting participants to establish new connections
and craft unexpected future landscapes. The storytelling
format afforded a deep engagement of the participants,
who collaboratively created a detailed and highly imagi-
native narrative about the future, yet meaningful to better
understand our present. The resulting stories also reflected
the different desires, anxieties, dreams and values which
drive actions in the present, allowing to identify cross-
cultural patterns across different communities of practice,
interest and place.

Further, engaging with sustainability is also seeking to
visualise how alternative futures can be created in specific
settings and have community members to discuss pathways
to fair and sustainable futures. Emma Li Johansson shared
one example of using scenario paintings in land-grabbing
research, to let community members describe and visualise
socio-environmental changes in their village, in collabora-
tion with a local artist in Tanzania. Their experience showed
how these paintings were informed by people affected, inte-
grating local knowledge and experience into the artistic sce-
nario projections and bringing their views to broader audi-
ences and discussions.

other experiences in the literature also suggest that Arts-
based approaches within sustainability can move forward
the development of visions and future scenarios while
offering intuitive, experiential, and less inhibited ways
to explore and represent systems’ dynamics and people’s
positions from different perspectives (Scheffer et al. 2015;
Heras et al. 2016), and promoting open, communicative
processes instead of conventional linear thinking and con-
strained visions of futures (Pereira et al. 2019). Such a way
of engaging with complexity resists the idea of controlling
the future and instead embraces ambiguity in a “commit-
ment to the present” (Benessia et al. 2012), by deepening
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participants’ appreciation and sensibilities to complexity at
hand. The immersion in aesthetic experiences may afford
spaces 'betwixt and between’ where thresholds are renewed
and unexpected patterns of relations, experiences and mean-
ings can emerge (Turner and Bruner 1986). Further, the arts
have proved their potential to strengthen emotional bonds
between places and people, which lie at the base of personal
motives for caring and acting (Inwood 2008; Kagan 2008).
In this regard, the blending of art-led and science-led pro-
cesses can help articulate the role of visioning ‘as a process
of making the future present’ and placing oneself in relation
to it, potentially ‘infusing action’ and a wider sense of pur-
pose in participants (Galafassi et al. 2018a, p.8).

Challenges: tensions and critical questions ahead

What is the role of the attitudes within sustainability
science and the arts in facilitating or hindering
collaborations?

‘I learned about different points of view. It was a sur-
prise for me to see how much scientists are willing to
break the rigidity of the academic rules.’

P13, artist

Understanding attitudes to arts-based hybrid practices
within artistic and scientific disciplines and institutional set-
tings, as well as ways to shift such attitudes towards collabo-
rations, is important to move the field forward. Our work-
shop itself proved to be a way to affect participants’ attitudes
as it promoted a reflection on the views of sustainability
sciences to the arts and of the arts to sustainability issues,
which could entail mutual enrichment for both worlds. For
instance, arts’ regard to sustainability brought attention to
subjectivity in sustainability research, the potential of mul-
tiple reflexivities beyond ‘rational’ types and of embodied
approaches to meaning-making around sustainability. Simi-
larly, although there are clear challenges in this joint venture,
both researchers and artists perceived a change in attitudes
towards and perceptions of the arts from the (normally rigid)
scientific side, that is recently facilitating the flourishing of
arts-sciences collaborations.

Hence, providing spaces of encounter where participants
with diverse profiles can meet and discuss, but also critically
experience different approaches they are not used to, seems
crucial. Furthermore, expanding the sharing of arts-based
experiences beyond circles already interested would highly
contribute to breaking some stereotypes and enhance the
legitimacy of these approaches as rigorous research prac-
tices. This is a movement already taking place in the last
years, being reflected, for instance, in the growing field of
Environmental Humanities (Oppermann and Iovino 2016;

Adamson 2019), or the increase in research and intervention
calls funding arts-science experiences.

How to work with tensions emerging in collaborations
across paradigms, vocabularies and timelines?

Despite the identified potentials, art-science experiences are
not exempted from recurrent challenges that emerge both
from the different epistemic and ontological worlds crossed
by the arts and sciences, as well as the different implementa-
tion contexts and cultures. During and after the workshop,
different conversations and comments emerged and critically
reflected about these issues.

The most common challenge mentioned by participants
is the irrefutable truth that arts and science practices operate
through different paradigms and utilise different vocabular-
ies. This includes the challenges of dealing with different
notions of what counts as ‘evidence’ for knowledge, what is
“good” and what is “impact” and “change”. The correlation
between impact and publication that still dominates most
academic settings is an obstacle hindering more radical art-
science transdisciplinary experiences. Finding relevant ways
of assessment, both sensitive to the particularities of arts-
based experiences and to the expectation of sustainability
science research to contribute to transformative solutions is
still a key area of development.

Generally speaking, the difficulty to articulate the intrin-
sic values of the arts often places too much attention on
the evaluation of its instrumental impacts, with the risk of
underestimating their aesthetic, communicative and cogni-
tive development roles (Badham 2010). The assessment of
arts-based approaches requires, thus, acknowledgement of
such tensions (e.g. instrumental vs. aesthetical outcomes),
finding a place from which the intrinsic values of the artis-
tic experience can be recognised in addition to their educa-
tional, social or political impacts (Heras 2015). Research
designs including arts-based practices in a significant way
should also be open to a sense of experimentation, where the
objective is ‘to unfold rather than to solve issues’ (Saratsi
et al. 2019, p. 25). This includes allowing space and time for
(unexpected) things to happen. In this regard, the different
timing that sciences and arts operate may also pose practi-
cal challenges to collaboration or co-creation. Sometimes
artistic production does not thrive well in strict and tight
timelines, commonly associated with academic work. Col-
laborative processes require patience and trust, and highlight
the need for face-to-face connection between participants.
Mutually learning from and adapting to different require-
ments in terms of research design and time is thus both a
challenge and a need to move forward within arts-based
approaches in sustainability that expect to be socially and
ecologically relevant.
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An additional tension between arts and science-based
approaches might be the orientation. While output-oriented
approaches prevail in science, process-oriented approaches
are at the core of any artistic experience. Similarly, in the
arena of sustainability, research processes are placed at the
core of the objectives. Considering “the how” as a corner-
stone for deep transformative potential, requires finding
or building common ground between sciences and arts to
acknowledge the power of the social creative process in
itself, and placing it in the desired light. In sum, by chal-
lenging research epistemologies and assumptions, arts-based
practices may bring new modes of thinking and criteria for
judging research quality in terms that are meaningful within
sustainability science. However, this will only be possible
if there is an openness from both researchers and artists to
learn from each other.

How to deal with power dynamics and difficulties
of integration?

‘I would like them (arts and sciences) to be more
blended than integrated, and I don’t see this much. I
mean that I would like scientists to learn and use artis-
tic methodologies as well as asking artists to comment
on and interpret their work. And I would like artists to
learn and use scientific methodologies, as well as ask-
ing scientists for advice and information.’

P11, artist.

The workshop also revealed a range of limitations and
tensions related to power imbalances between artists and
scientists that need to be taken into consideration. This is a
multifaceted issue, ingrained in contemporary culture, that
stems from different standards and understandings of results,
process and quality, among others (Kjgrup 2011). There has
been traditionally a hierarchy between sciences and the arts,
implying a higher recognition and status of science as a form
of knowledge and a generalised lack of understanding about
the nature of artistic knowledge and research from the sci-
ences. Artists seemed to stress more this tension, emphasis-
ing challenges related to instrumental uses of the arts and the
difficulty of a real integration of the arts within art-science
collaborations. Although participants discussed this need for
integration, we suggest it is important to pay attention to the
process of integration as well to prevent entrenching exist-
ing differences in power dynamics of knowledge production.

Similarly, the artistic sector tends to be more precarious
than the academic one. These aspects can affect employment
relationships and the engagement of artists in arts-science
experiences (Saratsi et al. 2019) and result, among others, in
instrumental uses of the arts within art-science approaches
or in a larger presence of scientific partners leading arts-
science experiences.
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A potential way to address these issues is to make such
aspects explicit at an early stage of the collaboration and
jointly address them. What kinds of collaborations do we
want to create? And what do we need to sustain them? Who
is at a disadvantage from the outset? Security of finding
appropriate investment becomes crucial for both artists and
scientists to get equally involved in arts-science experiences
(Saratsi et al. 2019). Also better understanding each other’s
practices and equally recognising their contributions, in their
diversity, is a must to allow deep collaborations and over-
come hierarchies. This might require as well a better training
on and accurate understanding of inter- and transdiscipli-
nary collaborations. The creation of long-term interactions
and alliances between academic and artistic institutions and
settings, becomes essential to create institutional contexts
favouring more balanced and sustainable arts-science expe-
riences in the long-run.

Does the concept of sustainability stand in the way of more
productive collaborations?

‘Sustainability is also a buzzword in arts. Sustainable
arts, photo sessions or exhibitions (...). But are we talk-
ing about the same idea? Are we only “painting in
green”?’

P20, Artist

Just as a certain reluctance to engage with the arts is
sometimes expressed from scientific settings, during the
workshop artists raised critical questions about their engage-
ment with sustainability issues. Among them, the term
‘sustainability’ was itself discussed, as a potential barrier
to meaningful engagement with socio-ecological trans-
formations. Some artists expressed their scepticism about
and rejection of the term ‘Sustainability’, which they per-
ceived as ambiguous and overused. In this regard, two artists
missed more time in the workshop to collectively explore
and discuss sustainability as an issue. Whether sustainability
might act as an umbrella term grouping a myriad of diverse
actors working on the common ground of socio-ecological
transformations, or rather will divert such arts-based trans-
formative efforts is still to be seen. However, this discussion
highlights the situated importance of the term sustainability
and its procedural dimension (Robinson 2008). Just as it
happens within sustainability science, attributes associated
with sustainability cannot be taken for granted in arts-based
interventions, nor should be the projections of sustainabil-
ity embodied in artworks overlooked. If the arts can make
a contribution to sustainability, it is precisely due to their
capacity to critically and insightfully question and build new
layers of meaning, helping us create and negotiate fresh, rich
and nuanced understandings around it.
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Limitations of the workshop

Finally, participants also reflected about weaknesses and
limitations of the workshop. Although the experiential
approach was generally appreciated, many participants also
considered the high number of sessions in only two days as
an important limitation. Particularly, more time for reflection
and expanded debates after each session, and less activi-
ties programmed each day, were identified by participants
as key needs to explore and frame themes more fully and
digest the proposals experienced. Some participants also
suggested expanding the invitation beyond the interface
art-(sustainability)science to include other relevant actors
in the discussion. Open events for the general public or more
diverse profiles in the workshop sessions were suggested for
future editions. In this regard, for instance, there were no
practitioners from the business community, which is also an
important actor in socio-ecological transformations. Find-
ing venues outdoors or outside the city was also suggested
as a way to further facilitate different kinds of connection to
spaces and landscapes, and different group dynamics.

Furthermore, while focusing on a joint analysis between
artists, researchers and practitioners, our data collection does
not explicitly attend to the possible differences in percep-
tions between artists and scientists. While acknowledging
that many transdisciplinary researchers have a hybrid back-
ground, understanding different experiences of collabora-
tions between artists and scientists is a crucial area of future
research for the design of such interactions. Further joint
experiences in the field would, thus, benefit from an analysis
of this kind to better inform the critical questions identified
and delineate future practical actions to improve and facili-
tate deeper collaborations.

Conclusion: towards a community
of practice

In recent years, a profusion of methods, experiences and
practices have emerged in the interface between arts and
sustainability science and several claims have been made
by sustainability scientists about the role of arts-based
approaches in supporting sustainability research. In this
article, we have discussed reflections emerging from
a workshop that brought together artists, scientists and
practitioners around sustainability issues to jointly explore
and analyse the potentials for an arts-based sustainability
research.

Overall, the workshop has pointed towards five key areas
of potential, i.e. embracing more-than-cognitive aspects
of knowledge, improving communication, grappling with
power dynamics, shifting relationships to nature, and facili-
tating the envisioning of alternative futures. Although the

insights from this workshop are certainly conditioned to the
range of participants, art practices present and sustainabil-
ity science concerns and questions, we speculate that these
insights may be generalisable to other practices too.

Although arts-based approaches are not a panacea
towards central challenges of sustainability research, our
exploration suggests there are yet untapped resources and
experiences within the field, and collaborative approaches
with artists and practitioners are likely to generate benefits
for sustainability research and practice.

Further, joint reflections also pointed to tensions and limi-
tations in the hybridisation of the arts and sustainability sci-
ences. These include accessibility, aptitude, research design
or cultural appropriateness. To fully materialie collabora-
tions between arts and sciences, a set of key conditions are
needed, such as mutual trust, equal recognition, supporting
infrastructure—funding, appropriate time-frames, or over-
coming hierarchies. Similarly, our results suggest that there
are specific competencies required to operate in this inter-
face, such as the ability to navigate power imbalances and
foster transparency, to choose appropriate collaborations or
to understand disciplinary possibilities as well as limitations.
This includes reflexivity on the meaning of roles of “facilita-
tor’, “artist’, “researcher” in the process.

The creation of a critical community of practice is also
crucial to mutually learn from and address emerging chal-
lenges and possibilities within this field. In particular how
diverse and disperse initiatives can be shared and connected,
discussed and enriched, expanded in space and rooted in
local action. We are aware that building a community
requires time and resources. By further sharing this experi-
ence outside participants, we hope this article can contribute
to methodologically inspire other encounters ( the workshop
could be proposed as a tool), as well as to critically raise
questions and insights into the challenges and how to lever-
age the potential of the arts to respond to global environ-
mental challenges while boosting societal transformations.
Further workshops and joint encounters would benefit from
more reflective spaces, a more nuanced analysis of different
actors’ needs and self-identification, more practical links
with sustainability transformations and a wider diversity of
actors involved beyond artists and scientists. With a growing
urgency it is important to devise rich ways to grapple and
respond to sustainability challenges.
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