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Abstract

This article explores how fashion, as a culture-intensive industry, can act as a testbed for
ecosystem-centred sustainability transitions. Building on debates on the Triple Transi-
tion (green, digital, resilience) and the four pillars of sustainability (environmental, social,
economic, cultural), the study addresses a theoretical and methodological gap: while tran-
sition agendas and sustainability frameworks are well developed at policy and conceptual
levels, there is limited empirical integration of these frameworks into design-oriented
methods capable of guiding situated organisational decisions in fashion and cultural and
creative industries. It proposes a design- and futures-driven methodology that combines
intuitive-logics scenario building, horizon scanning and a customised three-axis Polar
Map. The Polar Map translates the Triple Transition into three composite orientations: Bios,
Techné and Resilience, used to structure four narrative scenarios applied to the fashion
ecosystem: Trailblazing Agency, Other-than-Human Agency, Constructive Agency and
Normative Agency. Each scenario assembles concepts, weak signals and case examples
into plausible configurations of the fashion value chain and its ecosystem. The results
show how these scenarios act as meta-narratives, orienting devices and boundary objects
that support futures literacy, make the cultural and intangible consequences of design
decisions explicit and reveal interdependencies across value chains. Conceptually, the work
operationalises combined transitions and the four pillars of sustainability in a flagship
CCL methodologically, it advances a design-oriented adaptation of scenario practices; and
practically, it offers organisations narrative tools to rehearse ecosystem-centred innovation
pathways. The conclusion reflects on structural constraints and methodological directions
for further hybridisation within foresight methods.

Keywords: fashion; ecosystem innovation; sustainable design; cultural and creative
industries; Triple Transition; four pillars of sustainability; narrative scenarios

1. Introduction

Changes in our current social, cultural and environmental context evidence the need
for a sustainable way of life, where design and its creative power are important innovation
drivers. Typically design-oriented, companies in creative industries are responsible for
envisioning and channelling future scenarios. Within design, fashion stands out as a con-
solidated cultural and creative industry (CCI) that organises large parts of contemporary
everyday life through products, images and narratives [1-3]. As a CCI [4], it contributes to
cultural ecosystems where multiple actors co-produce artefacts, services and strategies [5].
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Yet, dominant business models remain strongly consumer-oriented and self-referential, con-
centrating innovation and communication on tightly curated brand—consumer experiences
across physical and digital channels [6,7]. In this configuration, the wider constellation of
actors, infrastructures and territories that sustain fashion, from globalised supply chains to
local manufacturing and logistics networks, remains largely invisible as a shared field of
design and innovation, despite evidence that most environmental and social impacts occur
along these distributed value chains [6,8,9].

Sustainability agendas in fashion are often framed through greener products, efficiency
measures and more responsible consumption choices, leaving relatively untouched the
relational patterns that connect brands, suppliers, logistics providers, digital platforms,
financial actors, cities and regions. Global reports on textiles and apparel underline how
systemic issues such as supply chain opacity, structural overproduction and land-use
impacts cannot be addressed by product-focused interventions alone [7,8]. At the same
time, cultural analyses highlight how fashion normalises resource-intensive lifestyles and
aspirational narratives across social and digital spaces [10,11]. This misalignment between
ambitious sustainability discourses and persistent structural arrangements opens a space
for rethinking how fashion relates to wider ecosystems. Recent systemic and data-informed
approaches show the importance of treating processes, services and actors as a dynamic
whole, and of understanding how data, logistics and culture intertwine in the fashion
system [12]. Fashion intersects with logistics and mobility systems, digital services and
data infrastructures, media and education, regulatory frameworks and civic initiatives that
shape both production conditions and cultural meanings; reports on circular textiles and
e-commerce-related emissions reinforce the need to consider these interdependencies when
designing transitions in fashion [6,8].

The research is situated within the European debate on combined transitions and
within the four pillars of sustainability. European policies and recent research stress the
need to align green, digital and resilience transitions to transform industrial ecosystems
and value chains beyond sectoral silos [13-15]. In parallel, international discussions have
extended the classic triad of environmental, social and economic dimensions by arguing for
culture as a fourth pillar that recognises diversity, symbolic values and heritage as integral
to sustainable development [16,17]. These two frameworks provide a policy and conceptual
horizon but remain abstract when confronted with the situated decisions of organisations in
culture-intensive industries. This reveals (i) a theoretical gap in the integration of transition
frameworks with cultural and design-oriented perspectives, and (ii) a methodological gap
in the absence of tools capable of translating these agendas into scenario-based decision
frameworks for CClIs. The paper addresses this gap by translating the Triple Transition and
the four pillars into four design-oriented scenarios that make visible interdependencies
across value chains and publics in the fashion ecosystem.

The literature on design for sustainability and transition design argues that design-
ers can act as agents of change who work across scales and time horizons, connect het-
erogeneous actors and help to reorient sociotechnical systems toward more sustainable
futures [18-20]. Within fashion, systemic design and data-informed approaches highlight
how design can address processes, infrastructures and relations, fostering sustainable pro-
duction and circular practices [12,21]. Building on this, the research advances a design-for-
innovation perspective in which design futures methodologies are mobilised to foreground
the cultural and intangible consequences of innovation strategies and to expand the space
of imaginable transitions for fashion organisations. Futures literacy and design futures
literacies are increasingly discussed in design education and research as key capacities for
engaging with complex futures [22,23].
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This manuscript presents the main output of a project that sought to promote sus-
tainable evolution in fashion through narrative design scenarios. Four scenarios act as
archetypes that navigate sustainability challenges and describe possible contexts for be-
havioural shifts. The research asks how narrative design scenarios can connect the Triple
Transition and the four pillars of sustainability using fashion as a driver, and how these
narratives can orient organisations toward futures- and ecosystem-centred innovation by
providing shared design languages that are adaptable across sectors.

The work was developed within a design research laboratory focused on culture-
intensive industries, which produce products, services and systems with strong symbolic
and cultural content and mediate how people relate to each other and to their environments
through everyday practices and lifestyles. Embedded in routines, institutions and shared
histories, their artefacts and experiences carry layered narratives that sustain familiarity;,
identity and belonging. The laboratory brings together an interdisciplinary team with
expertise in design for innovation, futures studies, sustainability and fashion, and works
primarily with qualitative methods within a design framework. For the purposes of this
study, the analytical work was conducted exclusively by the members of this research team,
who are also the authors of the present article. The specific methods of inquiry used in this
project are detailed in the Materials and Methods section.

The article is structured as follows. The Materials and Methods section presents the
conceptual framework, introducing the Triple Transition (Section 2.1), the four pillars
of sustainability (Section 2.2) and a design-driven approach (Section 2.3). Moreover, in
Section 2.4, it situates the work within futures studies, design and narrative scenarios,
while, in Sections 2.5 and 2.6, it details the scenario creation process and evaluation criteria.
The Results section presents the four narrative scenarios applied to the fashion ecosystem,
and the Discussion section discusses their implications for ecosystem-centred innovation,
methodological contributions and limitations, and directions for further research.

2. Materials and Methods
2.1. The Triple Transition Through Design

The update of the EU Industrial Strategy after the COVID 19 crisis stresses that the
green transition and the digital transition must proceed together and that resilience has
become a strategic concern for value chains that proved fragile [24,25]. This policy framing
is often summarised as a Triple Transition that connects environmental objectives, tech-
nological transformation and the capacity of societies and organisations to absorb shocks
and adapt [26]. The Organisation for Economic Co-operation and Development (OECD)
has recently adopted a similar language and treats green, digital and social transitions
as intertwined drivers for European development [15]. These efforts pursue sustainable
development, defined by Brundtland’s Report [27] as “development that meets the needs
of the present without compromising the ability of future generations to meet their own
needs,” serving as the cornerstone for achieving long-term societal and environmental
well-being in the face of critical times and their wicked problems [28].

The green dimension builds on the long-standing debate on sustainable development
and climate policy. It involves decarbonisation, circular use of resources and the protection
of ecosystems, with the European Green Deal and the commitment to climate neutrality
by 2050 as central reference points [15,24]. The digital dimension involves the spread of
data infrastructures, artificial intelligence (Al), platforms and automation across sectors
and territories, together with the development of digital skills and governance frameworks
transforming industries’” operational modalities, providing new jobs and integrating digital
solutions [24,26]. The resilience dimension addresses the need for societies and industrial
systems to withstand uncertainties and recover from crises such as pandemics, geopolitical
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instability or energy shocks and to redesign value chains in ways that reduce vulnerabilities
through supportive and adaptable policy frameworks and workforces [15].

Beyond high-level climate commitments, the European regulatory landscape is increas-
ingly structured through binding instruments that directly reshape industrial ecosystems.
Recent frameworks such as the Ecodesign for Sustainable Products Regulation [29], the
Corporate Sustainability Due Diligence Directive (CSDDD) [30], the Corporate Sustainabil-
ity Reporting Directive (CSRD) [31] and Extended Producer Responsibility (EPR) schemes
move sustainability from voluntary corporate responsibility to enforceable compliance.
These instruments redefine market access conditions, standardise reporting metrics and
redistribute accountability across value chain tiers.

Figure 1 adapts Bertola and Colombi’s theoretical model [3] of the Triple Transition
through design, where four forces of change—cultural revolution, societal transformation,
technological/digital innovation and environmental change—act jointly on value and sup-
ply chains. The intersection between cultural and societal change reshapes the value chain
by shifting collective meanings and consumer expectations, while the intersection between
technological /digital innovation and environmental change drives structural renewal in
the supply chain, for instance, through the digitalisation of processes that make low-impact
solutions economically viable [32]. Value and supply chains are treated as reciprocally
interdependent, immaterial shifts in values and meanings feed into how business models
are reorganised, and changes in production logics influence what is culturally perceived as
desirable. Design-driven innovation sits at the centre of the framework as the practice that
reads these drivers, reframes political, economic, social, environmental, legal and ethical
issues, and orients decisions toward more sustainable trajectories on business model and
product and process innovations [3].

Developing
Researching
Framing strategies

Envisioning

Product &
priocess
innpvation

Design

Value C_ham (thinking) Supply _cham
positive : positive
g value driven
transformation : : transformation
innovation

Business
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Figure 1. Triple Transition through design. (Source: [3]).

In hand with the European Union’s Green Deal, which provides funding for sustain-
able initiatives, numerous complementary efforts are underway on both a global and a
local scale. The United Nations’ Sustainable Development Goals (SDGs) [33] set a universal
framework for tackling various issues, from poverty to climate change. The Net Zero 2030
Coalition [34] focuses on speeding the transition to a low-carbon economy across multiple
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sectors. On a sectorial level, the UK’s Fashion Task Force [35] aims to make the fashion
industry more sustainable by addressing issues like fast fashion and waste.

For fashion, this combined agenda has direct implications since the sector is a major
resource user (raw materials and energy, digital technologies, production and distribution
activities) while it is also exposed to supply chain disruptions and changing consumer
expectations around ethics and sustainability. Reports on sustainable fashion and circular
textiles argue that green objectives such as emissions reduction and circularity cannot be
separated from digital capabilities such as traceability and data sharing, and from social
concerns such as decent work and regional development [21,36]. Treating fashion as a
testbed for the Triple Transition makes it possible to examine how these dimensions interact
in one of the flagship CCls.

2.2. The Four Pillars of Sustainability and the Role of Culture

Sustainability debates in policy and industry have often been organised around three
dimensions: environmental integrity, social equity, and economic viability; these are treated
as pillars that must be balanced or integrated. This triadic model, codified in many corpo-
rate and public frameworks since the 1990s, has been critiqued for its anthropocentric focus
and for its tendency to treat culture as a residual element [37]. In response, international
networks and scholars have argued for culture as a fourth pillar of sustainability. The policy
statement “Culture is the Fourth Pillar of Sustainable Development” by United Cities and
Local Governments [16] calls on governments to integrate cultural considerations in all
public policies and to recognise cultural expressions, heritage and diversity as fundamental
conditions for sustainable societies. UNESCO has developed a similar line by treating
culture and CClIs as driver and dimension of development [17]. In fashion specifically,
Bertola and Colombi [3] argue for a holistic understanding of sustainability that integrates
organizational, product-and-process and socio-cultural dimensions, positioning culture as
a mediating force across the other pillars.

The four pillars (Figure 2) can be summarised as follows: The environmental pillar
concerns the capacity of ecological systems to sustain life and to absorb pressures without
crossing critical thresholds, as articulated in work on planetary boundaries [37,38]. It
is informed by our responsibility to respect and exist within our biosphere and builds
on ecological principles committed to preserving the natural world long-term [39]. The
economic pillar concerns the organisation of production, distribution and finance in ways
that support livelihoods, reduce structural inequalities and respect environmental limits.
This includes parameters like wages concerning living costs, wage disparity, access to
investment and a healthy interplay between productivity, employment, and economic
status [40]. The social pillar concerns social cohesion, rights, participation and the ability of
communities to organise collective life, recognising resources, opportunities, and challenges
that organizations and communities face [41]. The cultural pillar describes the necessity
of systems that recognise and cultivate diversity, reflecting a spectrum of communities,
locations and belief systems. This aspect seeks to safeguard Indigenous communities’
heritage, practices and histories, honor their integrity, and restitute the status quo [16,40].

Culture interacts with the other three pillars in at least two ways, as depicted in the
authors’ representational model (Figure 2): it intersects with environmental, social and
economic issues whenever ways of life, aesthetic codes or collective imaginaries influence
people’s behaviours. At the same time, cultural practices and institutions have their own
logics and forms of value that cannot be fully reduced to economic or social categories [16].
Fashion is an exemplary case where the cultural pillar comes to the foreground: it expresses
aesthetic and symbolic values, negotiates identities and lifestyles and mobilises narratives
about bodies, gender, status and place [36]. At the same time, fashion operates through
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complex economic structures and has significant environmental and social impacts; it
is a key area where cultural, environmental, social and economic issues collide [3]. The
four-pillar framework allows the presented paper to keep these dimensions together and to
argue that cultural factors are part of the infrastructure that sustains unsustainable patterns
and that can be reoriented through design.

Before

Now

Figure 2. The four pillars of sustainability. (Graphic elaboration by the authors).

2.3. A Design-Driven Approach to Ecosystem Innovation

Design research has developed a rich body of approaches that address sustainability
challenges [37]. Reviews of designs for sustainability show a progression from product-
focused eco-design toward approaches that work on product service systems, spatial
and social arrangements, and finally socio-technical systems and transitions [42]. This
progression reflects an expanding understanding of how design can influence patterns
of production and consumption and the need to engage with infrastructures, institutions
and everyday practices. In this paper, design is proposed as the mediating space in which
the Triple Transition and the four pillars of sustainability can be jointly operationalised
as shown on the authors’ representative model (Figure 3); a design-driven approach
offers a shared framework that reads environmental, social, economic and cultural pillars
through the lenses of green, digital and resilience transitions. Transition Design extends
this trajectory by placing societal transitions at the centre of design practice and education,
calling for long-term visions of sustainable futures, attention to everyday life as a leverage
point, and transdisciplinary collaboration across scales and time horizons [18]. Systemic
design has also been applied to fashion and circular economy initiatives; recent work shows
how systemic design methods can act on circular fashion projects and value chains and
identify leverage points for change [3,21], demonstrating that designers can intervene in
processes, relations and governance.
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Triple Transition
Sustainability Pillars

Digital

Resilience

Figure 3. Sustainability pillars in the framework of the Triple Transition. (Graphic elaboration by
the authors).

Design is treated as a practice that can connect heterogeneous actors, articulate shared
expectations and materialise alternative configurations of services and relations [37,42].
This approach responds to two gaps: First, sustainability discussions in fashion often
privilege environmental and social indicators and technological solutions while paying
less attention to cultural dynamics and to the relational patterns that tie different actors
together [3,21,36]. Second, design for sustainability and transition design provide pow-
erful concepts, yet they are less explicit on how CCls can use futures-oriented design
methods to reframe their role in wider ecosystems. The four scenarios developed (i) illus-
trate visualization and strategic planning as a valid method of exploring possible futures,
while (ii) their rich qualitative content inspires actions to put these strategies into practice,
(iii) proving design scenarios as versatile toolkits that guide the implementation of effective
strategies that address the complexities of sustainability [43].

2.4. Futures Methods and Narrative Design Scenarios

The methodology employed draws on futures studies through design. Classic foresight
emerged in strategic and geopolitical settings such as RAND during the Cold War, with
scenarios used to support prediction and control in military and corporate strategy [44-46],
before being reframed as tools to detect early signals and guide strategic adaptation [47-49].
Later work has argued for futures as multiple, complex and politically contested, calling for
participatory, culturally grounded approaches that explore preferable futures rather than a
single business-as-usual trajectory [50-52]; from this perspective, scenarios “broaden mental
frontiers” and constitute interdisciplinary, multicultural exercises that challenge dominant
images of the future [53] (p. 51). In recent decades, scenario work has diversified into a
wide repertoire: Transformative Innovation Policy projects combine participatory visioning
with experimentation and governance [54]; Story-and-simulation methods link qualitative
narratives with quantitative models [55]; intuitive-logics approaches develop small sets of
qualitative scenarios to frame strategic choices under deep uncertainty [48,56,57]; transition
management and visioning processes work with long-term sustainability visions and
iterative pathways [58]; and backcasting scenarios start from a desirable future state and
reason backwards to identify interventions [59,60].

Design scenarios embody a nuanced adaptation of futurist practices, crafting narra-
tives of possible futures through design approaches [49]. Design possesses an inherent
foresight agency through its ethical responsibilities, concern for product longevity and
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capacity to materialise new values and outlooks [61]; although design and futures stud-
ies are only gradually recognising their shared interest in future-oriented inquiry, they
already intersect around transdisciplinary methods such as trend analysis, narratives and
prototyping [61,62]. In the fuzzy front-end of innovation [63], design scenarios operate
as strategic tools that inform, validate and orient design decisions, presenting alternative
images [47], placing unexplored questions at the centre, fostering collective sense-making
and a shared language among stakeholders [64], and connecting technological options with
socio-cultural and economic meanings [49,65]. In this research, design scenarios enable a
multidimensional analysis that creates an environment for infinite possible solutions to
design problems, and supports the communication and inclusion of diverse stakehold-
ers, providing an evolving device through which to explore, interpret and convey the
intersections between the Triple Transition and the four pillars of sustainability.

Taking inspiration from their theatrical origins, scenarios can be understood as nar-
ratives of potential future contexts in which present decisions unfold. Schwartz [47]
characterises them as stories that help people navigate complexity and explore plural
perspectives, while Colombi and Zindato [49] describe scenarios as compositions of visions,
aims, values, requirements and aesthetic features arranged into internally consistent and
plausible configurations. Narrative scenarios link causes and consequences over time
in ways that allow people to re-perceive their situation and reason about change; they
provide an accessible way of ordering perceptions and thinking through cause—-effect re-
lationships [66]. Raven and Elahi [67] frame both scenarios and design as “narratives of
futurity”, a meta-category of speculative depictions that can be analysed with tools from
narratology. In policy and business contexts, narrative form enhances communicability
because quantitative insights and model outputs need to be embedded in a “more complete
narrative” that sets context and presents findings in ways decision-makers can engage
with [68] (p. 7). Narrative scenarios can act as boundary objects that translate qualitative
storylines into indicator-based, model-compatible futures [69]. This combination increases
trust and uptake, transporting readers from familiar short-term concerns toward broader
views of the future [66] (p. 49) on [70]. The narrative scenarios developed in this re-
search are structured stories that assemble visions, values, weak signals and drivers into
plausible situations.

2.5. Scenario Methodology
2.5.1. Overall Approach: Intuitive Logics and Design Scenarios

The scenario work follows the intuitive-logics tradition in futures studies, where
scenarios are constructed as qualitative, internally consistent narratives that help decision-
makers explore how different drivers and uncertainties may interact over time [47,48,56]. In
this school, scenarios are hypothetical sequences of events that foreground causal processes
and decision points, aiming to improve sense-making and decision quality rather than
prediction [48,71]. In the intuitive-logics literature, scenarios are often developed by a small
internal team and may involve consultation with selected external experts, resulting in a
limited set of descriptive, equally plausible futures organised around explicit “scenario
logics” and assessed for coherence, internal consistency, novelty and coverage of key
drivers [48]. In this research, however, the scenarios were developed by the research
team through internal analysis and synthesis of the horizon scanning material. Intuitive
logics were combined with design-oriented narrative scenarios structured through a three-
axis Polar Map. Evans and Somerville [64]s three-step articulation—reading the present,
selecting a focal future and exploring pathways—guides the subsequent development of
the narratives.
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2.5.2. Step 1: Core Issue and Time Frame

The starting point was to define the core issue and temporal horizon, the guiding ques-
tion asks how fashion, as a CCI, might evolve when actors collectively redesign relations,
infrastructures and services across chains and publics. The scenarios are descriptive rather
than normative, i.e., they explore a range of plausible configurations that could emerge
over a medium-to-long-term horizon.

2.5.3. Step 2: Horizon Scanning and Drivers

The second step consisted of horizon scanning to identify key driving forces and
uncertainties that influence this core issue. Horizon scanning extended inquiry across
social, technological, economic, environmental, political, legal and ethical dimensions in
order to detect early signals of emerging change [47,72]. The scan combined desk research,
existing reports on fashion, circular economy and transitions, and qualitative insights from
cultural and creative sectors. It included:

e  Predetermined and uncertain factors such as demographics, regulation, technological

developments and public opinion [47];

e  Socio-political dynamics that redefine values and behaviours;
e The role of core cultural industries in shaping symbolic and experiential land-

scapes [73];

e  Consumption goods and fashion practices that codify aesthetic and perceptive devel-

opments [49].

This step sought weak signals—early indicators of potentially significant change [74,75],
macro-trends and drivers for change [76]. The outcome was a qualitative set of factors describing
how environmental pressures, data infrastructures, labour and production models, territorial
dynamics and cultural imaginaries intersect around fashion. Table 1 summarises the horizon
scanning protocol, including sources, selection criteria, coding scheme and clustering process.

Table 1. Horizon scanning protocol.

Component

Description

Time frame and volume

A structured horizon scanning phase was conducted over a three-month period
between late 2024 and early 2025. The analysis focused on developments from
2021 onward, with particular attention to post-pandemic restructuring, digital
infrastructures and regulatory innovation in Europe. A total of 50 potential weak
signals were initially identified. After applying selection criteria, 43 signals were
retained for systematic coding and clustering

Types of sources

Peer-reviewed literature; EU regulatory documents; industry reports; technology
and foresight publications; specialised fashion media; documented pilot and
experimental projects.

Signals were included when they indicated not-yet-stabilised practices with
potential systemic implications for fashion ecosystems. Each signal was coded

Selection criteria and coding scheme across STEEP dimensions and mapped against the four sustainability pillars.

Signals were further tagged according to implications for value chain
configuration, governance models, cultural imaginaries and digital infrastructures.

Clustering and drivers

Signals were grouped through iterative thematic clustering across three internal
working sessions conducted by the research team, drawing on the their combined
expertise in digital technologies, sustainability, heritage and supply chain systems.
During the first session, drivers were formulated when multiple signals converged
around a shared structural dynamic. During the second, axes and polarities were
refined across successive iterations based on coherence, distinctiveness and
explanatory power. The third session focused on consolidating internally coherent
scenario logics and narrative structures.
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2.5.4. Step 3: Defining the Polar Map’s Axes

The third step translated this set of drivers into a Polar Map that structures the
scenario space. At this stage, the research operates at the level of metadesign, understood
as the “design of the design process” [77,78]: it establishes the conceptual architecture
that organises how the problem is framed before specific narrative configurations are
articulated. In futures research, several approaches have been developed to accommodate
multiple drivers and test internal plausibility, including Fuzzy Cognitive Maps [48,79],
morphological analysis [80] and cross-impact analysis [48]. While these methods provide
formal mechanisms to model interactions, explore combinatorial spaces and identify critical
chains of influence, the Polar Map functions here as a qualitative structuring device: it
delimits the field of possible combinations, condenses a broader driver set into composite
orientations aligned with the Triple Transition and defines the tensions through which
alternative futures can be explored. In contrast to the classic 2 x 2 matrix based on
two orthogonal high-impact uncertainties [47,76], the present configuration adopts three
interrelated axes, aligned with the Triple Transition:

e  Bios: The vertical axis groups orientations related to living systems, material cycles and
ecological relations and is used as a translation of the Green Transition. Drawing on
the Greek term “bios” as “way of life”, the axis treats ecology in a broad, ecosystemic
sense: it foregrounds environmental processes while accounting for the social and
cultural practices through which fashion organises ways of living.

e  Techné: the horizontal axis groups orientations related to digital infrastructures, data
practices and sociotechnical production, used as a translation of the Digital Transition.
Also derived from ancient Greek, Techné embodies production concepts as poiesis,
covering manual skills, technique, art and craft. It symbolises two activities: the
transformative agency to execute a task, and the application of theoretical or general
knowledge to practice, i.e., technique.

e Resilience: a transversal disposition toward uncertainty, disturbance and systemic
change. This axis corresponds to the “Resilient” pillar. Its etymology stems from the
classical Latin term “resilire”, meaning to leap back or recoil [81], this axis is central
to understanding the system’s capacity to recover, resist, adjust, or adapt and return
to a state of equilibrium after being disrupted or changed by a crisis or failure [82].
It influences the internal logic of the scenarios through differences in supply chain
design, decision-making dynamics, risk management approaches and the ability to
reallocate resources under stress. In this research resilience is operationalised through
interrelated dimensions:

e  Supply chain resilience, including sourcing diversification, modular value chain
design and regionalisation options;

e Financial resilience, concerning cost absorption capacity, revenue diversification
and governance of risk;

e Digital infrastructure resilience, addressing interoperability, cybersecurity and
traceability systems; and

e  Social and organisational resilience, involving labour conditions, skill adaptability
and participatory governance structures.

Bios and Techné structure the four quadrants of the map, while Resilience adds depth
by shaping how each quadrant responds to disruption.

2.5.5. Step 4: Deriving Polarities

The axes’ polarities were derived from the horizon-scanning material through an
iterative clustering process. For each axis, polarities were constructed by examining how
the axes manifest at opposing extremes in both the literature and empirical material.
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Figure 4 depicts the author’s theoretical model. The polarities describing Bios derive from
the agency exerted upon nature and life:

e  Bio-preserving: Preserves natural and social life in its original or current state. It
emphasises the prevention of decay and protection from potential harm;

e  Bio-hacking: Represents manipulating the environment and the human species. It in-
volves scientific experiments on natural organisms, altering their biological systems, or
monitoring their actions to optimise performance, aiming for an augmented evolution.

Bio-hacking
Resilience

o ()]
c & H C
= Scenario |l Scenario 2 =S
o e}
54 Techné 2
c c
z &
. a £
b Scenario 4 Scenario 3 8
= [

2]

©

om

Bio-preserving

Figure 4. Narrative scenarios—Polar Map. (Source: Graphic elaboration by the authors).

The polarities of Techné indicate divergent approaches that converge towards a
shared objective:

e  Tech-integrating: Involves merging any available technology to enhance its efficacy.
This approach leans towards a synergistic perspective, forging new applications that
boost performance by altering designated uses, resources, practices or processes;

e Tech-envisioning: Imagines future potential applications of existing but emerging
technologies. This is realised through a scouting exercise that diligently monitors and
visualises these developments.

These poles are heuristic extremes that help articulate a spectrum of practices in
between them; for instance, in the case of Bios, many initiatives in sustainable biotechnology
or adaptive conservation occupy intermediate positions that combine preservation with
controlled intervention. In scenario work, polarities serve to sharpen contrasts between
quadrants while acknowledging that real-world projects may traverse or hybridise them.
The derivation of axes and polarities was refined through internal analytical sessions
conducted by the research team, in which different combinations were iteratively tested to
verify that the resulting quadrants were conceptually distinct and non-redundant, capable
of hosting multiple examples from the horizon scanning material, and meaningful for
stakeholders in fashion and related sectors.

2.6. Scenario Evaluation and Validity

The four scenarios were internally assessed against qualitative criteria drawn from the
scenario literature. Following Wilson’s criteria [48,83], the authors of this article checked
for plausibility (being capable of happening given current trends and constraints), con-
sistency (absence of internal contradictions between underlying logics), utility /relevance
(providing specific insights for decisions around fashion, sustainability and ecosystem inno-
vation), challenge /novelty (questioning business-as-usual assumptions) and differentiation
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(structurally distinct rather than minor variations on a single theme). As an additional
plausibility and relevance check, each scenario was anchored in a small number of con-
temporary case studies and weak signals identified during horizon scanning, used to test
whether the logics could accommodate existing initiatives and to ground the narratives in
observable practices.

The study does not report empirical validation involving external organisations or
expert participants. Nevertheless, the team acknowledges that the empirical validation
of scenarios remains a contested issue in futures research. Harries [84] distinguishes
evaluations based on single case reports, multiple case studies and experimental research,
and notes that many positive assessments of scenario planning rely on self-reported single
cases that tend to emphasise process satisfaction [85]. Given the metadesign orientation of
the project, this phase concentrates on constructing and refining the anticipatory framework
rather than documenting its uptake in specific organisations. In this research, we therefore
limit claims to the analytical and design qualities of the scenarios as judged against the
criteria above, and treat their use of case studies as a form of conceptual and face validity.

As a subsequent phase of the broader research programme, a structured two-round
expert consultation is planned to further examine the clarity and plausibility of the sce-
narios. This validation phase would involve a small panel of external experts (3) with
complementary expertise in fashion production systems, sustainability governance and
digital infrastructures. In the first round, participants would receive a validation dossier
including the Polar Map, the clustered drivers and concise scenario summaries, and would
provide structured feedback on clarity of the axes, plausibility under current industry con-
straints, internal consistency, differentiation and potential blind spots. Responses would
be collected individually and synthesised by the research team. A second round would
present the anonymised synthesis to the same experts, inviting them to reassess their
evaluations in light of the collective feedback. The aim of this iterative procedure is to
identify areas of convergence and divergence across professional perspectives, thereby
strengthening the analytical grounding and practical relevance of the scenario architecture.
As this consultation has not yet been conducted, it does not form part of the present study.

3. Results: Narrative Scenarios for the Fashion Ecosystem

The initial phase of the research concluded with relevant factors and trends that were
weaved into the narratives. This way, the scenarios address a plausible course from the
current state to the potential futures, speculating on possible events that might transpire
to make the endpoint of each scenario believable. Each scenario is structured as follows;
an introduction sets the scenario’s title and conceptual foundation. Next, an approach
and a strategic stance are drawn up, inspired by bibliographical references. Key concepts
provide context to the scenario and help readers navigate it. An applicative example from
the fashion ecosystem is introduced, serving as possible initiatives that spark thinking and
support behavioral change. Finally, previously examined weak signals are presented as case
studies—practical instances of the scenario themes manifesting in our current environment.

3.1. Scenario 1: Trailblazing Agency—Reconfiguring Technology Toward Sustainability Through
Entrepreneurial Actions

The first scenario is located in the quadrant defined by Bio-hacking and Tech-
integrating; Table 2 outlines its working assumptions, risks and gains. It is navigated by
audacious pioneers who reconfigure technologies and value chains through entrepreneurial
action for others to follow. Trailblazing Agency [86] signals a break from the status quo
and experimenting with new configurations of products, services and organisational ar-
rangements. These actors are characterised by an affinity for serendipity; they are able
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to recognise and mobilise unexpected opportunities thanks to their skills, experience and

networks. Within this scenario, entrepreneurial initiatives become a key mechanism for safe-

guarding ecosystems while generating economic and non-economic benefits for investors,

entrepreneurs and society [87].

Table 2. Four-pillar and resilience configuration in Scenario 1.

Dimension Assumptions Risks Gains
Reduction of material Rebound consumption effects; ~ Extended product lifetimes;
Environmental throughput through resale,  platform-driven acceleration of  partial decoupling from
rental and digital fashion trends virgin resource extraction
Precarious labour conditions;
Platform-mediated gig-based instability; data Broader access to fashion
Social participation and asymmetries between platform  markets; distributed
entrepreneurial entry points  operators and upstream innovation capacity
suppliers
Service-based and Financial volatlpty; dependency Rapid capital mobility;
. . on growth and investor . .
Economic data-driven revenue models . . scalable experimentation
. expectations; concentration of . .
supported by venture capital ) and fast iteration
data ownership
Reframing status through Sustainability reduced to Normalisation of access over
circularity narratives and aesthetic signalling; branding ownership; media
Cultural . . .o N .
tech-enabled identity capture; normalization of amplification of circular
performance data-drjven consumer profiling  aspirations
Flexible sourcing and reconfigurable supply chains; strong reliance on digital platforms and
Resilience traceability systems to redirect products and data; financial resilience dependent on venture

capital and rapid revenue scaling; labour structures adaptable but potentially unstable; fast
decision-making and high tolerance for experimentation and failure

Conceptually, this scenario combines a Spaceship Earth view of the planet as a shared

vessel that requires coordinated action, long-term planning and careful resource manage-

ment to safeguard liveability for all [88], with a technoethical concern for steering science

and technology away from new forms of harm. Within this framing, Trailblazing Agency

is understood as an exploratory stance: entrepreneurs engage in problem-finding and

hypothesis-testing in situations where issues are not yet clearly defined, using experiments

with products, services and organisational arrangements to probe what might work. Com-

patibility, in turn, refers to the need for these innovations to coexist with diverse actors,

infrastructures and practices, and to adjust towards new equilibria rather than creating

new forms of exclusion or disruption. Taken together, these notions present Trailblazing

Agency as an entrepreneurial and experimental way of using technological integration to

“hack” existing ways of living and producing so that they move closer to planetary limits.

In the fashion ecosystem, weak signals aligned with this scenario can be seen in

entrepreneurial platforms that restructure ownership through use of digital infrastruc-

tures. Global resale and rental services for fashion goods exemplify how tech-integrating

trailblazers leverage data, logistics and mobile interfaces to extend the life of garments,

redistribute surplus and normalise second-hand luxury as a desirable option. Garments

become assets that circulate between users, material throughput per wearer decreases, and

the environmental burden associated with new production is partially displaced. These

fashion initiatives use subscriptions, peer-to-peer lending and dynamic pricing to test

hypotheses about consumption and status, contributing to an emerging access over own-

ership paradigm that coexists with established infrastructures while gradually reshaping

expectations around possession and use.
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The digital fashion platform DressX [89] offers 3D- and Al-generated garments that
can be “worn” in augmented-reality filters, virtual environments and e-commerce try-ons,
enabling expressive outfits without physical production and hinting at identity work that
partly decouples from material garments. Initiatives such as Coachtopia [90] embed NFC
chips and digital product passports in leather goods so that items can be scanned to access
repair, resale and take-back services through partner marketplaces; these products are
designed from the outset to move across multiple owners within a circular system. As
entrepreneurial actors build infrastructures that track product histories, user behaviour
and supplier information, control over data flows becomes a strategic asset. Platform
operators and lead brands may accumulate detailed knowledge about consumption pat-
terns and supply chain performance, while upstream suppliers and smaller partners have
limited access to aggregated analytics or decision-making power. Without shared gov-
ernance arrangements, such data asymmetries risk reinforcing existing hierarchies in
the value chain and normalising forms of commercial surveillance under the banner of
circular innovation.

3.2. Scenario 2: Other-than-Human Agency—Actioning Alternative Perspectives and Visions
Through a Collective Distributed Strategy

The second scenario stems from the intersection of the Bio-hacking and Tech-
envisioning polarities; Table 3 outlines its working assumptions, risks and gains. Other-
than-Human Agency speaks to a world where alternative perspectives and visions become
realities, fostered by a collectively distributed strategy [91]. This scenario seeks to establish
more ethical relations between humans, the environment and nonhuman life forms. It
draws on many critical, theoretical and philosophical approaches across the humanities and
social sciences, known as the nonhuman turn. These perspectives focus on decentring the
human and emphasising the importance and role of the nonhuman; be it animals, bodies,
technology, materiality or organic systems [92].

Table 3. Four-pillar and resilience configuration in Scenario 2.

Dimension Assumptions Risks Gains
Production volumes and
material extraction guided by Reduced output and slower growth; Regenerative material cycles;
Environmental ecological indicators such as soil ~ coordination complexity across adaptive extraction aligned
health, biodiversity and regions with ecosystem thresholds
seasonal limits
Cooperative governance .. . -
OoPe & o Decision-making slower and more  Shared responsibility; stronger
. involving local communities, - . .
Social o complex; potential conflicts among  local empowerment and risk
producers and distributed e
stakeholders distribution
actors
Collective value creation T Reduced systemic vulnerability;
. . . Lower short-term profitability; R . .
Economic models and regionalised . N diversified regional income
. higher coordination costs
production networks streams
Decentring the human; . ..
.. . . . . . Transformation of aspirational
redefining fashion as Tension with dominant status logics .
. . L. narratives toward
Cultural stewardship rather than and growth-oriented aspiration . .
A interdependence and ecological
extraction; institutional norms systems reciproci
based on relational ethics procity
Regionally diversified sourcing; ecological monitoring systems guiding decisions; shared economic risk
Resilience across cooperatives; interoperable data infrastructures; participatory governance; slower but more stable

decision dynamics

A pivotal concept in this scenario is Terrestrial Ecology, which addresses the political

and philosophical challenges of an age defined by environmental and socio-economic
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crises. It highlights the contradictions and deficiencies of modernity and calls for a re-
evaluation of the role of human societies in a world that increasingly “reacts back” [93].
Nomadic Ethics [94] prioritises relationality and embraces otherness to mobilise affirmative
flows of values and forces, acknowledging the plurality of voices and the dependence
of human societies on more-than-human worlds. An Anticipatory Approach focuses on
how anticipation shapes behaviours and can be embedded in artificial systems to navigate
uncertainty. Finally, the principle of Stigmergy [95] provides an organisational metaphor for
systems made of equally relevant agents whose actions leave traces that guide subsequent
actions, enabling indirect coordination, self-organisation and distributed cognition.

In the fashion ecosystem, this scenario can be illustrated through supply chains
where responsibility and decision-making are shared between brands, local communities
and the ecosystems that provide materials. Instead of a single company controlling the
whole process, farmer cooperatives, fibre producers, dyeing workshops and repair services
coordinate through shared data and common rules. Information on soil health, water use
and biodiversity is tracked and used to decide how much to produce, which materials to use
and when to pause extraction in a given area. In practice, this means, for example, limiting
harvests in seasons of ecological stress, redirecting orders to regions where ecosystems are
recovering better, or prioritising repair and reuse when environmental indicators worsen.
Agency is thus distributed across many human and nonhuman actors, and fashion is
reframed as a shared stewardship task rather than a one-way extraction of resources.

Existing weak signals in fashion and textiles resonate with this scenario. One example
is the development of algae-based fibres and materials in collaboration with ocean ecologies,
such as projects that transform invasive sargassum seaweed into bio-based textiles while
supporting coastal communities and restoring degraded marine environments, e.g., Origin
by Ocean’s [96] work with fashion partners, and seaweed-based fibres like OceanThix
used in capsule collections by high- and mass market-fashion brands. These initiatives
treat marine biomass as a living partner whose dynamics shape material availability and
design choices. A second example can be found in experimental garments and accessories
grown from bio-fabricated materials, such as algae-derived bioplastics or mycelium-based
“leathers”, where designers work with the growth patterns, sensitivities and constraints of
nonhuman organisms to co-create form and texture [97].

3.3. Scenario 3: Constructive Agency—Developing a Sustainability Strategy Based on Natural and
Artificial Hybridisation

The third scenario results from the polarities of Bio-preserving and Tech-envisioning;
Table 4 outlines its working assumptions, risks and gains. Constructive Agency de-
scribes a world striving to enhance current conditions through a dynamic blend of nat-
ural and artificial elements. It is characterised by a pragmatic effort to improve exist-
ing systems rather than replace them outright, building on experience and accumulated
knowledge. The outcome is a hybrid configuration in which diverse components co-
exist, reflecting the relationship between society and nature within an ecosystem full
of tensions and contradictions [98]. These may include the naturalisation of industry
versus the industrialisation of nature, or the tensions between genetic engineering and
bacterial labour, where preservation-oriented goals are pursued through carefully framed
technological intervention.

Key to this scenario are the Gaia Hypothesis and the Novacene. The Gaia Hypothe-
sis [99] posits that living organisms and their inorganic environment form a synergistic,
self-regulating system that maintains the biochemical conditions necessary for life. As we
move from the Anthropocene, an era marked by large-scale human alteration of planetary
systems, toward the Novacene [100], artificial intelligences and technical systems are imag-
ined as potential allies in sustaining habitable conditions. Anthropo-ethics [101] adds a
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humanistic perspective centred on responsibility at the levels of individual, society and
species, calling for conscious stewardship of humanity’s future. In Constructive Agency,
these ideas support a generative approach that studies natural behaviours and feedback to
design rule-based systems capable of producing rich, adaptive outcomes, while homeosta-
sis operates as a metaphor for self-regulating processes that maintain dynamic equilibrium
under changing conditions.

Table 4. Four-pillar and resilience configuration in Scenario 3.

Dimension Assumptions Risks Gains
dual reducti fi t - .
Gradua recuction of impacts Incremental change may be Measurable efficiency gains;
. through circular materials, . . . D
Environmental T insulfficient relative to planetary reduced waste and emissions
process optimisation and s e
o thresholds within existing infrastructures
resource monitoring
. Workforce adapta?ion to hybrid Skill gaps; technological Higher technical c'ompetence;.
Social natural-technological systems; . . improved occupational safety in
. ., displacement of certain roles ;
technical upskilling controlled environments
Incremental investment in High capital expenditure; Process efficiency; cost
Economic advanced production and dependency on technological predictability; long-term
monitoring technologies suppliers operational stability
Sustainability framed as
responsible optimisation and Risk of technocratic framing that Integration of sustainability into
Cultural stewardship; innovation aligned = marginalises broader lifestyle mainstream industrial norms
with continuity rather than change and professional standards
rupture
Nearshore and modular production units; real-time digital monitoring of materials and energy flows;
Resilience diversified but technology-intensive supply structures; moderate-speed decision cycles; risk management

based on optimisation and continuous adjustment

In the fashion ecosystem, Constructive Agency is visible in initiatives that combine
low-impact or circular materials with advanced production and control technologies to
gradually reconfigure existing infrastructures. Examples include mills and manufacturing
partners that couple recycled or bio-based fibres with digital process monitoring, water-
saving equipment and renewable energy contracts, so that energy flows, emissions and
material yields are continuously tracked and adjusted. Brands experiment with on-demand
digital printing, 3D knitting and small-batch automated cutting to align production vol-
umes more closely with real demand, while prioritising fibres that can be mechanically or
chemically recycled and integrating environmental indicators into sourcing and planning.

Concrete weak signals illustrate how this hybrid logic is beginning to take shape.
Circulose [102], a chemically recycled pulp made from cotton-rich textile waste and piloted
by fashion brands, combines recovered natural fibres with proprietary technologies to
preserve the performance of cellulose-based textiles while reducing pressure on forests and
primary cotton cultivation. In parallel, a new generationof highly automated microfactories,
such as Rodinia Generation’s [103] waterless digital-printing sites, use software, sensors and
data to optimise fabric use, energy and lead times in small-footprint, nearshore facilities.
Together, these cases show how hybrid strategies that link low-impact materials with
tightly controlled, on-demand production can incrementally reorient fashion’s material
and technical systems toward sustainability.

3.4. Scenario 4: Normative Agency—Adapting Iteratively to Normative Standards to Reach a
Positive Sustainability Impact

The fourth scenario, Normative Agency, is located in the quadrant defined by Bio-
preserving and Tech-integrating; Table 5 outlines its working assumptions, risks and gains.
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It focuses on how organisations recognise emerging environmental and social norms and
iteratively adapt their practices to align with them. Normative Agency treats legal frame-
works, voluntary standards and social expectations as powerful coordinating mechanisms:
they codify what counts as responsible behaviour, shape incentives and sanctions, and
influence how actors justify their choices [104]. These instruments reflect a shift from
voluntary CSR regimes toward hybrid regulatory architectures combining binding reg-
ulation, delegated standards and digital enforcement mechanisms. The EU’s emerging
sustainability governance model increasingly relies on data-driven verification, third-party
certification and interoperable reporting systems to operationalise accountability across
borders. At the same time, norm dynamics can have unintended consequences, for example
when compliance leads to narrow box-ticking rather than substantive change, or when
global standards marginalise local practices.

Table 5. Four-pillar and resilience configuration in Scenario 4.

Dimension Assumptions Risks Gains
Environmental performance
defined th: h lat . L . .
. ehine rogg regu atory Compliance minimalism; System-wide reduction of waste;
Environmental thresholds, circularity targets - . . .
. . 2o box-ticking behaviour standardised circular flows
and industrial symbiosis
frameworks
Labour and due diligence Formal compliance without deep Improved transparency;
Social standards embedded in legal workplace transformation; limited  baseline protection across
and certification systems data access for lower-tier suppliers  supply chains
Risk management aligned with ~ High compliance costs;
. regulatory anticipation; administrative burden; unequal Reduced legal exposure; greater
Economic . . o o S e
investment in traceability and distribution of digitalisation costs predictability in market access
reporting systems across supply chain tiers
Sustainability institutionalised Moral fatigue; sustainability Normalisation of responsible
through norms, standards, . . -
Cultural ) . . reduced to bureaucratic production as default industry
reporting regimes and media . . .
S . performance; transparency issues expectation
visibility of compliance
Structured and transparent supply chain architectures; robust traceability and digital reporting
Resilience infrastructures; compliance-driven financial planning; formalised labour standards; moderate-speed

decision cycles shaped by regulatory adjustment

A primary concept in this scenario is Industrial Symbiosis [105], where waste and
by-products from one process become inputs for another, mirroring the cyclical functioning
of biological ecosystems. In an ideal symbiotic system, materials circulate rather than being
depleted, and technological strategies are mobilised to minimise leakage and pollution.
Duty-based ethics complement this by emphasising obligations toward others and toward
the environment: organisations act not only because regulations demand it, but because
they recognise a responsibility embedded in shared rules and principles. An Adaptive Ap-
proach reinforces this orientation by framing sustainability as an iterative decision-making
process under uncertainty, where policies, metrics and infrastructures are continuously
adjusted in light of new information.

In the fashion ecosystem, Normative Agency appears where regulation and tech-
nology together redefine acceptable practice. The Ecodesign for Sustainable Products
Regulation [29] introduce digital product passport requirements for textiles, linking market
access to transparency on composition, origin, repairability and recyclability. Extended
producer responsibility schemes, due diligence laws and circularity targets push companies
to account for impacts along the full garment life cycle. Tech-integrating actors respond
with digital traceability platforms that connect data from tier-1 (manufacturing), tier-2
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(materials) and, where possible, tier-3 (raw material) suppliers, combining factory, certifica-
tion and logistics information to demonstrate compliance, identify hotspots and redesign
supply chains.

Traceability and digital product passport providers are partnering with fashion brands
to encode product-level information in QR codes, NFC tags or serialised IDs that link
garments to cloud-based records of materials, suppliers and care or take-back options.
Many fashion and product brands are already using digital product passports, complying
with EU requirements and using these digital product passports to trace material and
production processes, communicate care guidance and make circular options visible while
generating data for regulatory reporting. In parallel, pilots in textile-to-textile recycling and
extended producer responsibility are creating shared systems for collecting, sorting and
reintegrating pre- and post-consumer waste into new fibres.

However, a compliance-led model of sustainability also carries structural limitations.
When regulatory alignment becomes the primary driver of transformation, sustainability
risks being reduced to procedural conformity. Digital product passports and reporting sys-
tems may function primarily as instruments of market access, without necessarily altering
production volumes, sourcing logics or growth imperatives. At the same time, while regu-
latory frameworks require transparency across value chains, the technical architectures that
store, verify and circulate compliance data are often controlled by lead firms or specialised
service providers. This concentration of infrastructural control may generate asymmetries
in data access and interpretative power between brands and tiered suppliers, particularly
small- and medium-sized enterprises with limited digital capacity. Without clear rules on
data ownership, interoperability and shared access, compliance-driven transparency risks
consolidating informational hierarchies rather than redistributing accountability across
the supply chain. Furthermore, global standards can marginalise locally embedded man-
ufacturing practices that do not easily translate into harmonised metrics, while lobbying
pressures and uneven enforcement may dilute regulatory ambition over time.

4. Discussion

This discussion reflects on the main outputs of the research. First, it synthesises the
four scenario archetypes as distinct yet complementary configurations of Bios, Techné
and Resilience that operationalise the Triple Transition and the four pillars of sustain-
ability in fashion. Second, it examines how these scenarios function as orienting devices
and boundary objects that build futures literacy by giving diverse stakeholders shared
narratives through which to rehearse ecosystem-centred innovation. Third, it outlines
the methodological contribution of a design- and futures-driven approach that combines
intuitive-logics scenario building, a three-axis Polar Map and metadesign. Finally, it po-
sitions fashion as a testbed for ecosystem innovation, showing how scenario work can
foreground interdependencies across value chains and publics and suggest spillovers to
other sectors.

4.1. Four Scenarios as Orienting Devices for Ecosystem Innovation

Taken together, the four scenarios articulate distinct yet complementary configura-
tions of Bios, Techné and Resilience and, in doing so, make visible how environmental,
social, economic and cultural dimensions are entangled in fashion ecosystems. Trailblaz-
ing Agency foregrounds entrepreneurial experiments that “hack” existing value chains
through new ownership and access models, platform-based services and traceability in-
frastructures, opening alternative relations between brands, users and intermediaries.
Other-than-Human Agency brings more-than-human perspectives to the foreground by
treating marine and terrestrial ecologies, biomaterials and local communities as active
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partners in fashion systems, distributing responsibility and decision-making beyond the
brand. Constructive Agency explores hybrid socio-technical arrangements in which low-
impact or circular materials are combined with advanced production, monitoring and
automation, incrementally reconfiguring existing infrastructures rather than replacing them
outright. Normative Agency engages with regulatory frameworks, voluntary standards
and due-diligence regimes as levers that gradually push fashion practices toward bio-
preserving norms, using traceability systems and circular infrastructures to operationalise
emerging expectations.

4.2. Scenarios as Boundary Objects and Contributions to Futures Literacy

The scenarios also work as orienting devices and boundary objects that can travel
across organisational and disciplinary boundaries. In line with work on boundary objects
in science and design, they offer shared referents that are robust enough to keep a stable
identity across different “social worlds”, yet flexible enough to be interpreted locally [106].
In co-design and participatory practices, such artefacts help build a “common language”
among heterogeneous stakeholders [107]. In this project, each scenario assembles concepts,
weak signals and case examples into a narrative configuration that designers, sustainability
officers, policymakers and educators can use to explore interdependencies across value
chains and publics without forcing agreement on a single preferred future. This boundary
function is closely linked to futures literacy as the capacity to imagine and use multiple
futures in the present to interrogate assumptions and expand possible action [108,109].
Design futures literacies extend this into design practice, where futures are explored
through making, speculative composition and reflexive pedagogies [23]. Read through this
lens, the narrative scenarios and the Polar Map operate as literacy devices: they help teams
read signals and drivers, articulate situated imaginaries and rehearse ecosystem-centred
reasoning in formats that can be embedded in design education, strategic conversations
and organisational learning.

4.3. Metadesign as a Futures-Driven Methodology

The manuscript contributes to design research by operationalising a design- and
futures-driven methodology grounded in metadesign, understood here as the “design
of the design process”: a project-of-the-project that organises the preparatory framings,
problem settings and trajectories through which later design work unfolds [77,78]. Just as
proposed within FUEL4Design, metadesign is identified as a core component of futures
work because it focuses on contemplating the totality of a project and orienting it toward
longer time spans and multiple possible futures, emphasising problem finding and problem
setting before solution development [61,76]. In this research, the Polar Map acts as a
metadesign device that structures how the fashion ecosystem is “read”, which questions
are asked, which interdependencies are foregrounded and which hypotheses about change
are considered plausible before any specific interventions are designed. The combination
of intuitive-logics scenario building, the three-axis Polar Map and narrative scenarios is
explicitly framed as an anticipatory repertoire; it enables the research team to read signals
and drivers and articulate situated imaginaries. This responds directly to gaps in design
for sustainability and transition design literature, where examples on how CClIs can use
futures-oriented design methods to reframe their role in wider ecosystems are missing.

4.4. Fashion as a Testbed for Ecosystem Innovation

Fashion is a paradigmatic cultural and creative industry: it orchestrates products,
images and narratives that shape everyday life and identities [1,10], while operating
through globalised value chains with significant environmental and social impacts [8,110].
This dual condition—strong cultural agency and heavy material footprint—makes fashion
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a strategic testbed to observe how cultural, social, economic and environmental dimensions
interact in practice. Our scenarios extend sustainability research that shows the limits
of focusing only on “greener” materials or more efficient products when logics of speed,
growth and overproduction remain intact [11], by explicitly treating fashion as an ecosystem
in which relations among brands, suppliers, logistics providers, digital platforms, territories
and publics are the primary object of design and innovation. Because fashion is highly trend-
sensitive and visible at the intersection of culture, technology and everyday life, innovations
tested here have potential spillovers for other CCls and industrial ecosystems, offering a
transferable narrative and methodological repertoire to explore how cultural meanings,
data infrastructures and territorial relations co-evolve in transition processes [111].

4.5. Limitations, Structural Constraints, and Further Research Directions

This research presents some limitations that open directions for further research. Em-
pirically, the scenarios would benefit from a future testing phase in which they could be
adapted and refined in collaboration with specific organisations in fashion and adjacent sec-
tors. Methodologically, the narrative, design-led approach could be hybridised with more
formal tools such as morphological analysis, cross-impact balances or Fuzzy Cognitive
Maps to strengthen rigour, traceability and sensitivity testing while retaining commu-
nicative richness. Conceptually, deeper engagement with structural critiques of growth
and consumption—including degrowth-oriented perspectives on fashion—would help
interrogate assumptions about scale, demand and desirability embedded in the scenarios.
Across these dimensions, structural conditions may limit the applicability of the proposed
pathways; economic pressures, tight margins and power asymmetries along supply chains,
as well as risks of greenwashing or narrative capture, can blunt the transformative po-
tential of ecosystem-oriented visions; digital infrastructures that enable traceability and
new ownership models raise questions of data governance, surveillance and uneven ac-
cess; and ambitious regulatory initiatives can be weakened by lobbying or fragmented
implementation, reducing possible actions as compliance exercises.

5. Conclusions

This research shows how narrative design scenarios can simultaneously act as bound-
ary objects, future literacy tools and metadesign devices that help organisations explore
alternative configurations of value chains, infrastructures and cultural imaginaries. By
structuring weak signals, conceptual drivers and case examples through a Polar Map,
the study demonstrates how these scenarios function as orienting devices that connect
the Triple Transition and the four pillars of sustainability within the fashion ecosystem.
Fashion emerges as a strategic testbed for examining ecosystem-centred innovation, given
its dual role as a cultural mediator and a materially intensive industry. At the same time,
this research highlights the need for further empirical validation and methodological hy-
bridisation in future research, including possible expert consultation and the integration
of formal foresight tools to strengthen scenario robustness and operationalisation. Future
work should also engage more deeply with structural constraints around some of the
concepts used, such as power asymmetries in supply chains, data governance challenges
and regulatory dynamics that shape the conditions of transition. By situating design
future methods within these broader systemic dynamics, the paper contributes a transfer-
able methodological repertoire for exploring sustainability transitions across cultural and
creative industries.
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