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1. Executive Summary

The present report constitutes the conceptual foundation for replicating and extending CRAFT-IT4SD's contributions
to transforming Europe's Cultural and Creative Sectors and Industries (CCSI) into a key driver of the green transition.
Throughout the project, CRAFT-IT4SD has explored how digital technologies, business models, legal and policy
frameworks, learning communities, and Europe's rich living cultural and craft heritage can be leveraged to strengthen
the sustainability, resilience, and innovation capacity of the CCSI. Through activities implemented across four Euro-
pean pilot ecosystems and the project's work packages, the consortium has generated knowledge, practical ap-
proaches, and transferable insights into how the CCSI can contribute to more sustainable development, in particular
the fashion and textile sector.

To make these insights accessible and applicable beyond the lifetime of the project, the report synthesises them into
five thematic development strands, each representing a distinct dimension of ecosystem development:

¢ New Business Models for Circularity and Sufficiency

e Green Legislation as an Innovation Catalyst

e Open Platforms for Collaborative Innovation and Data-Driven Services

e Learning Communities as Inclusive Structures for Capacity Building and Skills Development
e Living Heritage and Innovation as Continuity

Rather than presenting replication as the adoption of CRAFT-IT4SD as a whole, the report promotes a modular
approach. Each development strand functions as a stand-alone conceptual resource, enabling policymakers, SMEs,
educators, researchers, and other ecosystem actors to engage with the themes that are most relevant to their own
context and development priorities. Each chapter explains the rationale behind the selected theme, illustrates how it
was addressed within CRAFT-IT4SD, analyses the underlying principles and mechanisms, discusses important con-
siderations for replication, and provides references to relevant project resources.

A central message of the report is that successful replication depends on adaptation rather than imitation. Different
ecosystems operate under different economic, cultural, technological, and regulatory conditions, requiring context-
sensitive approaches rather than the direct reproduction of specific project activities. Consequently, the report moves
beyond describing what was implemented during CRAFT-IT4SD to identify transferable principles, frameworks, and
lessons that can guide future initiatives while allowing flexibility for different circumstances.

The report also includes a dedicated chapter on ecosystem development factors identified and discussed by the
consortium throughout CRAFT-IT4SD. The inclusion of this chapter reflects one of the project's central findings:
developing sustainable CCSI ecosystems requires balancing multiple, and sometimes competing, priorities rather
than following a single prescriptive pathway. To support this process, the chapter presents a non-exhaustive set of
factors and considerations that highlight both the opportunities and potential risks associated with different develop-
ment choices. For example, while CRAFT-IT4SD demonstrates that digital technologies can play an important role
in revitalising cultural heritage and strengthening craftsmanship, their implementation requires careful consideration.
When deployed appropriately, digital technologies can enhance creativity, preserve traditional knowledge, and ena-
ble more sustainable production and collaboration. Conversely, if implemented without sufficient attention to cultural,
social, and creative values, they may contribute to the erosion of craftsmanship, cultural authenticity, and creative
diversity. Similar trade-offs exist across other dimensions of ecosystem development, including business models,
regulation, skills development, and sustainability. Rather than prescribing universal solutions, this chapter encour-
ages ecosystem actors to critically reflect on these considerations when adapting or building upon the approaches
developed through CRAFT-IT4SD.

This report represents the first step in CRAFT-IT4SD's broader replication strategy. lts conceptual guidance is com-
plemented by additional dissemination and exploitation activities, including stakeholder engagement, exhibitions, an
online repository of project resources organised according to the six development strands, and a self-assessment
tool that helps ecosystem actors identify development priorities and navigate the most relevant methods and re-
sources. Together, these outputs are intended to facilitate the continued uptake, adaptation, and application of
CRAFT-IT4SD's results, supporting stronger collaboration across Europe's fragmented CCSI ecosystem and rein-
forcing its contribution to a more sustainable future.
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2. Introduction

This report provides the foundation for the hands-on replication during the final phase of CRAFT-IT4SD and beyond,
aimed at encouraging various audiences to engage with and leverage the results of CRAFT-IT4SD’s journey, where
we have worked towards advancing the green transition and positioning the Cultural and Creative Sectors and In-
dustries (CCSI) as a key driver. Our focus is in particular on the revitalisation of living cultural heritage - knowledge,
materials, techniques and practices, that can provide alternative pathways towards a circular economy. Emphasis is
placed on higher-order circular strategies that seek to refuse and reduce overproduction and overconsumption within
the dominant global linear business model, which over the past four decades has substantially increased the fashion
and textile industry's carbon emissions while placing growing pressure on water resources, biodiversity, and other
natural ecosystems.

CRAFT-IT4SD adopts a sufficiency-oriented approach to the circular economy, prioritising strategies such as reuse,
repair, refurbishment, and product life extension. Rather than focusing primarily on recycling, the project emphasises
keeping garments and textile products in use for as long as possible, thereby reducing resource consumption, waste
generation, and the demand for new production. This approach calls for the revitalisation of craft and material
knowledge embedded in cultural practices of use and reuse and for craft and material skills that may be tacit, out-
sourced or even lost to our current production ecosystems. However, the revitalisation of craft, material, and cultural
practices does not aim at preserving or reverting to former states of production, but much rather to promote knowl-
edges and skills which will support green, social, and business innovation as a continuation of — often local — material
wisdom, intergenerational craft knowledge, and cultural values harbored in narratives of our textile heritage, spilling
over in our language and wording, and in our embodied and emotional connection with garment and clothing as art,
creativity and identity.

This revitalisation of craft, culture, and creativity we consider a differentiating factor which strongly informs our un-
derstanding of CCSI ecosystems as dynamic, relational, and long-term multi-actor environments that are more di-
verse in their depth and resilience when compared to industrial or pure innovation ecosystems. CCSI ecosystems
are multi-helix organisations which besides institutional frameworks, technology infrastructures, and business mod-
els, also harbor memories, narratives, and practices across many actors. CCSI ecosystems are dynamic networks
of relationships, where innovation emerges through interaction, and where non-formal, non-institutional connections
between different actors play important roles in generating new pathways. This perspective has implications for how
the dynamics between top-down and bottom-up experimentation are understood, as well as for how scaling, impact,
and replication are approached. Instead of aiming for a single large-scale transformation, CRAFT-IT4SD pursued a
series of smaller interventions and iterative activities within and across its four pilot ecosystems. These interventions
are intended to be taken up, adapted, and combined in different contexts, allowing local initiatives to contribute
gradually to broader systemic change.

As the European CCSI are fragmented across multiple sub-sectors and smaller-scale businesses (90%), they are
also to a large degree artistically and aesthetically informed and practice-oriented rather than driven by business
scaling. Consequently, linear scaling and transferring business models and innovation pathways between geograph-
ical contexts and local ecosystems are not necessarily a straight-forward process, when seeking to transform the
CCSI toward the green transition. Therefore, replication in CRAFT-IT4SD is not understood as a copy-and-paste
exercise, nor as a matter of directly testing and replicating already produced methods and results in new geographical
and cultural contexts. CRAFT-IT4SD replication follows the methodological pillars of CRAFT-IT4SD of “design think-
ing” and “ecosystems as learning communities” in its replication pathways. This means that impact is achieved
through engagement with relevant initiatives, networks, and organisations in an open collaboration and mutual learn-
ing processes, allowing for a flexible, bottom-up and dialogical approach. Our CRAFT-IT4SD replication process is
designed to make the project’s methodologies, knowledge, tools, practices and learnings accessible, transferable,
and “workable” to other Cultural and Creative ecosystems across Europe. This approach is underpinned by our
Design Thinking framework, allowing for cumulative learning through interconnections and recurrent loops of itera-
tions, where results are presented as pieces of fabric that can be combined with local materials and shaped into
forceful patterns and patchworks for sustainable business and innovation towards the green transition. As we stated
in our methodological playbook (D2.2):
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What can travel across contexts is not the literal procedure of a method, but its epistemic function: to gener-
ate practice-near insight through co-creation, to connect local experimentation with systemic goals, to enable
collective reflection across sectors and scales. This has practical implications for how future initiatives are
designed. Rather than asking "can this method be repeated?", the more relevant question is "can the intent
and logic of this approach be re-enacted in a new context?"!

CRAFT-IT4SD's ‘ecosystem as learning community’ approach means that we do not build new ecosystems for rep-
lication, but that we proactively sought out collaboration and alignment with existing cultural and creative ecosystems
for whom engagement with CRAFT-IT4SD's methods, approaches and results could be beneficial. For this, we have
largely relied on close collaboration with our sister-projects, and with EIT Culture & Creativity regional hubs, in par-
ticular the Co-location Centre North.

This understanding of replication has directly informed the structure of the present report. Rather than organising
replication around the four pilot sites or the individual work packages, CRAFT-IT4SD distils the project's experiences
into a set of thematic development strands that capture the principal mechanisms through which sustainability can
be advanced within CCSI ecosystems:

o New business models for circularity and sufficiency

Encouraging business approaches based on the circular economy, with a specific focus on repair, reuse,
refurbishment which support responsible consumption, and long-term sustainability.

e Green legislation as innovation catalyst

Understanding how to work with European legislation, strategies and policy frameworks as catalysts for
innovation, circular practices, and sustainable value chains.

e Open platforms for collaborative innovation and data-driven services

Exploring digital tools, open platforms, data resources, and immersive technologies that support more sus-
tainable creative processes.

e Learning communities as inclusive structures for capacity building and skills integration

Fostering collaboration and knowledge exchange while expanding the reach and actions across the ecosys-
tem, among artisans, designers, SMEs, researchers, cultural organizations, public institutions, and other
stakeholders.

¢ Living heritage and innovation as continuity

Combining cultural heritage, craft knowledge, material understanding, and digital technologies to develop
sustainable innovation and creative solutions.

Each strand represents a transferable pathway for ecosystem development, synthesising experiences from across
the pilots into a coherent body of knowledge that can be interpreted and adapted within different cultural, institutional,
and geographical contexts. The development strands therefore constitute the primary vehicle for replication within
CRAFT-IT4SD. Instead of prescribing fixed solutions, they provide principles, approaches, practical examples, and
critical considerations that enable ecosystem actors to select, combine, and adapt those elements that are most
relevant to their own circumstances. In doing so, the report seeks to support modular and context-sensitive replica-
tion, recognising that sustainable transformation emerges through the continuous interaction between transferable
knowledge and local capabilities, needs, and opportunities.

Structure of the Report

The main body of this report is organised into five chapters, each dedicated to one of the project’s five development
strands introduced above. Together, these strands and chapters capture the overarching objectives of CRAFT-
IT4SD and reflect the areas addressed through the project's 4 pilot-sites and work package activities.

1 “Participatory methodologies: How CRAFT-IT4SD built a collective approach for researching and innovating sustainable transi-
tions in the European cultural and creative industries (CCSI).” See D2.2. Methods Playbook (Final), https://craft-it4sd.eu/re-

sults/
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To ensure consistency and ease of navigation, each chapter follows the same structure (Figure 1). It begins by
explaining the perspective that the CRAFT-IT4SD consortium has adopted with respect to the respective develop-
ment strand. This conceptual framing serves two purposes. First, it explains why the theme is important for the
development of CCSl-ecosystems. Second, it clarifies what CRAFT-IT4SD understands as meaningful development
or progress in this area. For those seeking to replicate the project's approaches, understanding this underlying ra-
tionale is essential. Replication is not simply about reproducing activities but about understanding the purpose they
serve and the direction of change they are intended to support. This framing therefore outlines the rationale behind
the CRAFT-IT4SD initiatives, their relevance for CCSl-ecosystem development, and the broader questions they are
designed to address.

Building on this outset, each chapter then presents the overall approach adopted by CRAFT-IT4SD to advance the
respective development strand. Rather than merely documenting the activities undertaken throughout the project,
the report analyses and structures these activities into practical frameworks that reveal the underlying logic, guiding
principles, and methodological considerations. The objective is to equip future adopters with the necessary under-
standing to create comparable enabling conditions within their own ecosystems. In the context of CRAFT-IT4SD,
replication does not mean copying individual actions or interventions one-to-one. Instead, it means adopting the
reasoning, design logic, and implementation principles behind them so that equivalent structures, processes, and
initiatives can be adapted to different regional contexts. Throughout the chapter, examples and use cases from the
project illustrate and substantiate this analysis. This emphasis on transferable frameworks and principles, rather than
prescriptive instructions, is one of the central contributions of this report.

The following section discusses the replication-relevant outcomes that can be achieved by following the described
approaches. Importantly, rather than highlighting only the specific outputs produced within CRAFT-IT4SD, this sec-
tion explains what the adopted approaches can achieve in a transferable sense. For example, the emphasis is not
on presenting a particular business model developed during the project as something to be copied elsewhere. In-
stead, it examines how the project's activities strengthened the capacity for business model innovation, thereby
enabling stakeholders in other ecosystems to develop solutions that respond to their own circumstances and needs.
The concrete outputs and examples generated within CRAFT-IT4SD remain valuable resources that others may
adopt, adapt, and build upon. However, the primary objective of this section is to explain what comparable outcomes
CRAFT-IT4SD's approaches are meant to achieve and what capabilities or ecosystem functions these approaches
are intended to strengthen.

Next, we provide a discussion of the key enabling factors that we consider essential for successfully implementing
and replicating the presented approaches. These factors extend beyond describing what was done; they examine
the foundational elements that made the approaches effective. They articulate the conditions and mechanisms that
explain why the described approaches generated the described positive results. In doing so, they connect the initial
conceptual framing with the practical approaches presented throughout the chapter and distil transferable lessons
for those seeking to foster comparable forms of ecosystem development within their own regional contexts.

At the end of each chapter, readers will find a curated selection of CRAFT-IT4SD resources that provide additional
detail on specific methods, approaches, and tools discussed throughout the chapter. These references are intended
both as sources of further information and as inspiration for adapting similar approaches in different contexts.

10
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Figure 1: Guiding Structure of the Development Strand Chapters

This structure makes the playbook highly modular. While it is designed to be read as a coherent whole, individual
chapters can also be used independently by readers who are interested in strengthening only particular aspects of
their ecosystem. Moreover, the consistent structure of each chapter—moving from conceptual perspective, to ap-
proach, to replication-relevant outcomes, and finally to key enabling factors—allows readers to engage selectively
with those elements that are most relevant to their own circumstances. Replication is therefore not presented as an
all-or-nothing exercise. Rather, users are encouraged to adopt, adapt, and combine individual concepts, frameworks,
and approaches according to their own priorities, capacities, and strategic objectives.

After the main body, this report includes a dedicated section presenting development-relevant factors identified
throughout CRAFT-IT4SD. Rather than prescribing specific actions, these factors provide orientation on aspects that
may influence the evolution of regional innovation ecosystems, acting as either enablers or barriers depending on
how they are recognized and addressed.

This playbook represents only the first—and foundational —step of CRAFT-IT4SD's broader replication strategy. Its
primary purpose is to organise, analyse, and synthesise the project's experiences into a coherent conceptual frame-
work for replication. Building on this foundation, CRAFT-IT4SD will develop a complementary repository of practical
resources that supports hands-on implementation. This repository will provide access to methods, tools, templates,
and examples that enable practitioners to translate the principles presented in this playbook into concrete actions.
To further support this process, the repository will be complemented by a self-assessment tool. Based on the five
thematic development strands, the tool will enable ecosystem actors to assess the maturity of their own ecosystems,
identify strengths and development needs, and navigate the available resources according to their specific priorities.
Together, the playbook, resource repository, and self-assessment tool form an integrated replication support system
that combines conceptual guidance with practical implementation resources, allowing stakeholders to tailor the rep-
lication process to the unique characteristics of their own regional ecosystems.

11
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3. New Business Models for Circularity and Sufficiency

This pathway focuses on the development of new approaches to business within CCSI, particularly in the form of
sustainability-driven business modeling and value creation.

Target Groups: Local and Regional CCSl-ecosystems; Business and Innovation Clusters; Local and Regional Au-
thorities; Local and Regional Business Chapters; Policy Makers

Perspective

An important lever for advancing the European economy toward competitiveness while promoting sustainable re-
source use and greater resilience lies in exploring new ways to do business. This includes revisiting established
conventions around the production and consumption of goods and services. A long period of innovation and stable
global trade has enabled unprecedented efficiency, making it possible to offer an ever-increasing selection of prod-
ucts at high volumes and low costs. However, it is evident that this model of production and consumption is not
limitless and comes with significant negative environmental and social consequences.

This is particularly apparent in the fashion and textile industry, where the production of new garments is highly re-
source-intensive, requiring substantial amounts of raw materials, energy, water, and chemicals (see D5.1 - Mapping
and descriptions of current business models in selected pilot sites, D5.2 - Climate impact assessment of current
business models in the pilot sites). At the same time, clothing is often used only briefly before being discarded, driven
by its widespread availability, low prices, and rapidly changing fashion trends. Globalized supply chains and intense
cost pressures can contribute to precarious working conditions and unequal distributions of value across the sector.
As a result, products circulate for increasingly shorter periods before being discarded, while the environmental and
social costs associated with their production continue to accumulate. This dynamic is largely driven by dominant
business models that prioritize high turnover, continuous consumption, and cost minimization over durability, re-
pairability, fair value distribution, and long-term value creation.

To move away from these unsustainable patterns, business models must evolve beyond a narrow focus on economic
performance and incorporate responsibility for the environmental and social impacts they generate. A key pathway
promoted by the European Union through legislation and ambitious strategies is the transition towards a circular
economy, which seeks to align economic value creation with broader sustainability objectives (European Commis-
sion, 2025b, 2022, 2020). In 2023, about 5 million tonnes of clothing and footwear are discarded within the EU, and
globally less than 1% of material used to produce clothing is recycled into new clothing (European Commission,
2023). By keeping existing products and materials in use for longer and minimizing waste, circular economy princi-
ples aim to overcome the limitations of the prevailing linear model of production and consumption. Realizing this
transition requires business models to adopt a broader, systems-oriented perspective that integrates economic, en-
vironmental, and social dimensions of value creation. Building on the recommendations from the Draghi and Letta
reports (Draghi, 2024; Letta, 2024), the European Commission is advancing the forthcoming Circular Economy Act
to establish a single market for secondary raw materials, increase the supply of high-quality recycled materials, and
stimulate demand for these materials across the EU (European Commission, 2025c). As such, business model in-
novation represents a critical lever for advancing circularity and supporting the broader sustainability transition.

The growing adoption of circular business models and business model elements by established fashion companies
demonstrates that these approaches are increasingly becoming part of the industry's strategic direction. Companies
such as Patagonia, Levi's, The North Face, Zalando, Airpaq, and H&M have introduced initiatives including repair
services, resale platforms, garment take-back schemes, rental, and product remanufacturing to extend product life-
times and improve resource efficiency (H&M Group, 2026; Patagonia Worn Wear®, 2026; Levi Strauss & Co., 2026;
Airpag GmbH, n.d. The North Face, n.d.; Zalando, 2021) While these initiatives differ in ambition and do not neces-
sarily replace companies' core business models, they signal a broader shift towards integrating circular and, in some
cases, sufficiency-oriented principles into mainstream fashion business practice.
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CCSI actors are particularly well positioned to drive this transformation, as they influence cultural narratives, con-
sumer preferences, and lifestyles, meaning they can help redefine what is valued and consumed within society.
Moreover, they often draw on rich cultural heritage, experiment with local materials, traditional knowledge, and craft-
based production methods, many of which embody principles of durability, resourcefulness, local production, and
long product lifetimes. When combined with emerging, digital technologies, innovative approaches to business and
strong open ecosystems, these aspects can provide a powerful foundation for developing new forms of value creation
that support circularity and sufficiency. Recognizing this potential, CRAFT-IT4SD adopts an integrative perspective
on business model innovation that explores pathways through which sustainability-oriented forms of value creation
can be combined with digitalization and cultural heritage, craftsmanship, and creative skills to turn the CCSl into a
key driver for the sustainability transformation. The following sections build on this perspective by presenting practical
approaches, transferable lessons, and enabling factors that support the replication of sustainability-oriented business
models across diverse CCSI ecosystems.

Approach

Conventional business modelling typically starts from the question of how customer needs can be identified and
satisfied, with sustainability considerations often incorporated only subsequently as constraints or market differenti-
ators. In contrast, the approaches followed within CRAFT-IT4SD adopt a sustainability-first perspective. Rather than
asking how sustainability can be integrated into existing value propositions, they explore the inverse question: What
would business models look like if sustainability objectives constituted the starting point for their design? This shifts
the focus towards understanding how economic viability can be achieved while simultaneously reducing environ-
mental impacts and generating positive social outcomes. It also raises important questions regarding the practical
constraints, trade-offs, and enabling conditions associated with implementing such models in real-world contexts.

While sharing this sustainability-first perspective, two pathways within CRAFT-IT4SD that differ substantially in how
they inform business model transformation.

The first pathway is characterized by a more top-down and conceptual orientation, beginning with analyses of sus-
tainability challenges and the industry landscape before developing and evaluating alternative business model con-
cepts. This logic closely resembles what can be described as a causation approach, where desired directions are
defined first and relevant concepts are subsequently developed (Sarasvathy, 2001). Within CRAFT-IT4SD, this
proved particularly useful for facilitating discussions from multiple perspectives and enabling research and strategic
reflection.

The second pathway follows a more bottom-up and experimental logic. Rather than starting from predefined direc-
tions and concepts, it begins with existing resources, capabilities, and stakeholder relationships, and explores how
these could be recombined and developed into commercially viable opportunities that contribute to sustainability
objectives. This resembles the concept of effectuation, where opportunities emerge through iterative experimenta-
tion and learning rather than detailed upfront planning (Sarasvathy, 2001). Depending on the context, each pathway
offers distinct advantages. The top-down approach is particularly suited to strategic planning, policy development,
and the design of new sustainability-oriented business model archetypes, while the bottom-up approach is well suited
for informing the iterative development of solutions based on local needs and capabilities.

The value of this replication strand therefore lies not only in the specific business model concepts and tools devel-
oped, but also in the comparison between these complementary pathways and their differences from conventional
business development practices. Together, they provide insights into the opportunities, limitations, and contextual
conditions associated with sustainability-oriented business model innovation, helping practitioners understand which
approaches may be most suitable for different purposes and circumstances.

Pathway One: Crafting Business Models for Sustainability

The first approach, illustrated through the work of VTT and MODACC, followed a structured and iterative process
that combines empirical research, sustainability assessment, business model generation, and evaluation. It is char-
acterized by an integrative, bird's-eye perspective that seeks to understand the broader sustainability and business
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landscape before moving towards business model development. Building on a strong conceptual and empirical foun-
dation, the approach adopts a predominantly causal, top-down logic, using insights from research, stakeholder en-
gagement, and sustainability assessments to inform the generation and assessment of potential new business model
concepts for the fashion and textile industry. This approach is particularly suitable for organisations seeking to sys-
tematically explore and design sustainability-oriented business models based on empirical evidence, stakeholder
insights, and strategic analysis.

Mapping the Foundation

The process began by establishing both a conceptual and empirical understanding of sustainability-oriented business
models.

This involved an extensive review of the literature on sustainability and business modelling, which provided the project's
guiding sustainability framework and shaped the understanding of how sustainability within the sector can be advanced
through business model innovation (Figure 2). The review highlighted the importance of placing greater emphasis on
sufficiency as a key dimension of circularity, which fundamentally reshapes how value is created, delivered, and
consumed. Sufficiency-oriented business modelling aligns with the highest levels of the EU waste hierarchy and
seeks to reduce resource use by avoiding unnecessary production and consumption while extending the useful life
of products and resources (European Commission, 2018). In practice, this involves prioritizing strategies that rethink
existing consumption and production patterns, reduce overall resource use and unnecessary consumption, and, at
the highest level, refuse forms of production and consumption that generate disproportionate environmental and
social costs. Rather than simply meeting existing demand more efficiently, such approaches seek to reshape demand
itself and encourage more sustainable forms of consumption and value creation.

Business models inspiring consumers not to overconsume
(or to consume at all) by moderating sales and support for
self-sufficiency

Environmentally
preferrable

strategies
i(sgrt::g::jfor Business models encouraging consumers to consume
sufficiency) Rediice ~—— fewer products by focusing on durability and longevity,

providing life extension services, supporting repair

Business models inviting consumers to consume
more sustainably, but not less per se, through
second-hand sales or products manufactured locally

Circular hierarchy

Based Circular Economy—An Analysis of 150

Companies. Frontiers in Sustainability, Vol 3.

Figure 2: Hierarchy of Sufficiency-Oriented Strategies (Source)

The conceptual review was complemented by surveys and interviews with industry experts and business practition-
ers from across all CRAFT-IT4SD pilot sites to generate an understanding of how sustainability is currently ad-
dressed in practice. The empirical research provided an overview of the current state of the fashion and textile sector
and identified important contextual factors, including the diversity of regional conditions across Europe (Markkula et
al., 2025). Consequently, this phase ensured that subsequent activities were not only informed by the broader sus-
tainability challenges and opportunities observed within the sector but also remained sensitive to the practical reali-
ties of different regional and organizational contexts.
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Beyond providing an empirical foundation, the initial analysis also generated a set of themes that guided subsequent
workshops and development processes. These included: (1) comparative rigor, ensuring impacts are assessed
against appropriate alternatives; (2) consumption reduction, prioritizing the avoidance of virgin resource use and
unnecessary production; (3) technology as an enabler, evaluating digital solutions based on their net sustainability
contribution; (4) holistic operational assessment, balancing environmental, economic, and user considerations;
and (5) holistic sustainability assessment, accounting for broader impacts, trade-offs, and rebound effects.

Finally, to move from understanding the current state of the sector towards envisioning future alternatives, the phase
concluded with a series of workshops conducted across the pilot regions to explore aspirations and alternative path-
ways for integrating sustainability into the fashion and textile business. Bringing together diverse fashion and textile
ecosystem actors, the workshops aimed to identify opportunities for business model redesign, assess potential pos-
itive and negative impacts, and surface conflicting stakeholder values. Adapted from Bocken et al.'s (2013) Value
Mapping Tool for Sustainable Business Modelling, discussions were structured around four perspectives: the envi-
ronment, consumers, network actors, and society and culture (see Markkula et al., 2025).

Understanding Impact

While sustainable business models have received increasing attention in the literature, relatively little work has fo-
cused on quantifying their climate impact reduction potential. The approach followed in CRAFT-IT4SD addresses
this gap by incorporating analytical assessments of climate impacts through carbon footprint calculations. This re-
flects the principle that sustainability-oriented business modelling should be informed not only by normative aspira-
tions and stakeholder perspectives, but also by evidence regarding actual environmental outcomes. Though not
exhaustive, such assessments serve as an important reality check, helping to validate assumptions, identify unin-
tended impacts, and ensure that proposed business models contribute meaningfully to sustainability objectives.

Given the complexity of assessing sustainability impacts across diverse business models, Life Cycle Assessment
(LCA) was chosen as a pragmatic and standardized method focused on evaluating potential climate impacts. By
examining environmental impacts across the entire life cycle of a product or service, LCA provides a systematic basis
for assessing sustainability from a climate perspective.

Building on the initial mapping phase, four micro-enterprises and SMEs experimenting with sufficiency-oriented busi-
ness strategies and business models were selected from across the CRAFT-IT4SD pilot sites as case studies for
the assessment. In line with the principle of comparative rigor, the selection aimed to capture a diverse range of
sufficiency-based business model types while ensuring representation from each of the four pilot regions. Based on
their available data, analyses were conducted by VTT experts following the 1ISO 14040 standard (for details see
CRAFT-IT4SD deliverable D5.2 - Climate impact assessment of current business models in the pilot sites).

The results demonstrated that assumptions about the sustainability of particular solutions do not always correspond
to their actual environmental performance, for instance, due to rebound effects. At the same time, they consistently
highlighted the importance of extending product lifetimes as one of the most effective strategies for reducing the
climate impacts of the fashion sector.

Developing Business Models

Building on the insights generated through the preceding research activities, the process moved into the develop-
ment of new business model concepts. Through an iterative combination of desk research, continuous scanning of
secondary sources - including social media, fashion-related websites, webinars, expert contributions, and consumer
insights - together with workshops, collaborative discussions, and future-oriented reflection, alternative ways of cre-
ating, delivering, and capturing value were identified, explored, and translated into business model concepts.

An important prerequisite for facilitating this integration is the availability of a framework that can adequately capture
and organize the different dimensions involved. Business model canvases are commonly used for this purpose.
However, traditional frameworks, such as Osterwalder's Business Model Canvas, were developed primarily for con-
ventional business model innovation, placing strong emphasis on customer needs, value propositions, and economic
viability, while giving limited attention to environmental, social, and cultural sustainability considerations.

15



Craft Revitalization Action
R A F I for Future-proofing the Transition
to Innovative Technologies
I for Sustainable Development

Although a number of sustainability-oriented business model canvases have emerged in recent years, no existing
framework was identified that adequately combined the specific dimensions central to CRAFT-IT4SD, namely sus-
tainability, cultural heritage, and digitalization. Consequently, this phase involved the development of a dedicated
business model canvas tailored to the project's objectives.

The resulting framework was explicitly designed to integrate cultural dimensions alongside economic, environmental,
and social sustainability considerations, while also accounting for the role of digital technologies (Figure 3). It builds
on elements of existing business model canvas and extends them to incorporate both cultural and digital aspects.
This enables a more systematic exploration of how sustainability-oriented business models can leverage digitaliza-
tion as an enabler while simultaneously drawing inspiration from, preserving, or contributing to cultural heritage and
craftsmanship. The inclusion of cultural sustainability is particularly noteworthy, as this dimension remains largely
absent from existing business model frameworks and is of central importance for CCSI.

The framework was deliberately kept simple and accessible to support the early stages of business model ideation
and conceptualization, where flexibility, openness, and ease of use are particularly important. By providing sufficient
structure to guide discussions without constraining creativity, the canvas allows diverse stakeholders to engage with
complex sustainability challenges while maintaining the freedom to explore alternative directions and emerging op-

portunities.
ﬂ‘
[ADD BUSINESS MODEL NAME HERE] ‘Jﬁ
CRAFT
IT4sD

PROBLEM SOLUTION VALUE PROPOSITION CUSTOMER SEGMENTS REVENUE LOGIC

* The need or pain point « High-level concept of * Core benefits and * Who receives the value? + Monetisation (general
this model addresses how the model outcomes delivered by Broad groups, not strategy

addresses the problem the model personas

ENVIRONMENT SOCIAL ECONOMIC CULTURAL DIGITAL

* Resource use, waste * Labor conditions, * Viability, affordability, * Preservation of craft, * Asan enabler (model
reduction, carbon community benefits, local economic value fashion heritage, based on that) or
impact social equity identity, repair culture supporting the business

model

Figure 3:Template for generating sustainability-oriented business models

Using the developed business model canvas as a structuring framework, the insights generated throughout the re-
search process were translated into six business model concepts that represent different commercial pathways for
advancing sustainability through consumption reduction within the fashion and textile industry. Rather than con-
stituting fully finalized and universally applicable solutions, these models should be understood as conceptual blue-
prints and starting points for further entrepreneurial experimentation, refinement, and adaptation to specific market
conditions and regional contexts.

Consequently, the primary value of the generated business models lies not in providing ready-made answers, but in
illustrating archetypical mechanisms and strategic directions through which business models can contrib-
ute to circularity and help transform CCSIl into a driving force for sustainability. Grounded in the accumulated
empirical and conceptual insights generated throughout the project, three particularly promising directions for suffi-
ciency-oriented business innovation were thus identified:

e Extending the physical and emotional durability of products through repair, upgrading, and customization.
¢ Aligning production more closely with actual demand to reduce overproduction and waste.
¢ lIdentifying, organizing, and recirculating underutilized products and materials back into circulation.
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These strategic directions find expression in the resulting business models through their integration with elements of
cultural heritage and digitalization (FigFigure 4). Cultural heritage, craftsmanship, and creative skills frequently serve
as key resources that enable and strengthen the underlying sustainability mechanisms, for example by supporting
repair, customization, local production, or the revitalization of traditional practices. At the same time, they often fulfil
an important social function by fostering knowledge exchange, community building, identity formation, and the
transmission of skills across generations. Digital technologies have the potential to complement these assets by
enabling coordination, visibility, customization, and traceability, thereby helping to increase the accessibility,
transparency, and scalability of sustainability-oriented business activities (see D3.2 - Technology scan report for the
sustainable transformation driven by the CCSI).

TECHNOLOGY & DIGITAL
DIMENSION

CULTURAL HERITAGE
DIMENSION

Drawing from, preserving
and promoting cultural
and craft heritage

Creating employment,

education and knowledge-

sharing opportunities
within CCIS ecosystems

SUSTAINABILITY

o

LR
5

Enablement through
digital technologies,
platforms and data
infrastructures

Commercial activities
based on data,
connectivity and digital
coordination

1
SUSTAINABILITY-ORIENTED VALUE CREATION PATHWAYS

4 ! !

PRODUCE WITH PURPOSE

Aligning production more closely
with actual demand through
targeted, made-to-order or
carefully planned production

EXTEND PRODUCT DURABILITY

VJ Enhancing the physical and

@ emotional durability of products
through repair, upgrading,
customization and personalization

CIRCULATE & REGENERATE
Identifying, organizing and
recirculating underutilized
products and materials back
into use cycles

Fig-

Figure 4: Strategic directions for sufficiency-based business models

The six business model concepts that resulted from this process combine and operationalize the identified elements
in different ways. While some primarily focus on extending product lifetimes through repair, customization, and
maintenance services, others seek to improve the circulation of existing garments and materials or align production
more closely with actual demand. Together, they demonstrate how principles of sufficiency and circularity can be
translated into commercial activities through varying integration of cultural heritage, craftsmanship, creative capabil-
ities, and digital technologies.

Assessing Business Models

A key strength of this causation-oriented approach to business modelling lies in its ability to enable a holistic and
evidence-based assessment of the resulting sufficiency-oriented business model concepts. Grounded in a robust
empirical and conceptual foundation, the generated business models make explicit not only the individual elements
required for value creation and delivery, but also the links between them. This allows both the components them-
selves and the assumptions linking them to be systematically examined against the previously identified sustainability
challenges, stakeholder needs, and organizational realities.
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The value of this approach therefore lies not only in generating business model concepts, but in making their under-
lying logic visible and discussable. By explicitly articulating how sustainability mechanisms, value propositions, cus-
tomers/stakeholders, technologies, and revenue models are expected to interact, the approach creates opportunities
for critical reflection on whether the proposed concept is viable and capable of delivering the desired outcomes.

Accordingly, the final phase of this approach focused on evaluating the generated business model concepts through
multiple lenses to identify critical barriers, weaknesses, trade-offs, and contextual constraints, while also revealing
potential opportunities and enabling conditions. Beyond assessing the business models themselves, the objective
was to better understand the conditions under which sufficiency- and circularity-oriented business models can suc-
ceed. The resulting insights are relevant both for entrepreneurs seeking to develop viable business opportunities
and for policymakers, intermediaries, and governance actors seeking to create supportive framework conditions for
sustainability transitions.

Evaluation was conducted through a multi-stage process combining qualitative and quantitative methods. The
evaluation approach drew on established business model evaluation methods from the literature while accounting
for the early-stage and conceptual nature of the generated business models. Consequently, qualitative methods
formed the primary basis for feedback collection and refinement.

Throughout the development process, emerging business model ideas were continuously discussed and refined
through a series of internal workshops spanning more than a year. Once the concepts had been consolidated into
six business model drafts, a first round of external evaluation was conducted through two online workshops involving
fashion and textile ecosystem actors from across the pilot sites and beyond. Participants included representatives of
SMEs, fashion consultancies, industry associations, research and technology organizations, higher education insti-
tutions, and sector networks. Using the CRAFT-IT4SD business model canvas as a discussion framework, partici-
pants assessed the strengths and weaknesses of each concept and contributed ideas for further refinement and
potential spin-off models.

Following these revisions, a second round of qualitative evaluation was conducted within the pilot regions through
interviews and workshops with local micro-, small-, and medium-sized fashion businesses. This phase focused on
assessing the relevance, applicability, and implementation potential of the business models within different regional
contexts. To explore their transferability across locations, a final cross-pilot workshop was organized during a
CRAFT-IT4SD consortium meeting.

To complement these qualitative assessments, two quantitative surveys were conducted. The first targeted business
leaders and experts within the fashion and textile sector and invited them to assess the business models with regard
to their ability to address key industry challenges, their scalability, financial sustainability, and their contribution to
circularity and societal value creation. The second survey focused on potential users and consumers, primarily stu-
dents across the pilot countries. It explored perceptions of relevance, innovativeness, willingness to use, and poten-
tial barriers to adoption, thereby providing insights into likely market reactions to the value propositions embedded
in the business models. Together, these evaluation activities provided complementary perspectives from both the
supply and demand side, enabling a more comprehensive assessment of the practical potential, acceptance, and
implementation conditions of the proposed sustainability-oriented business models.

Transferable Development Outcomes

The presented approach follows a highly structured and research-driven method for developing sustainability-ori-
ented business models. It follows a predominantly causal logic, beginning with extensive literature reviews, empirical
mapping, sustainability assessments, and stakeholder engagement before generating and evaluating business
model concepts.

There are two overarching replication-relevant outcomes. First, the approach itself represents a viable blueprint
for top-down, sustainability-driven business model development. Because its core stages are not sector-spe-
cific, it is highly transferable across industries and regional contexts. This is particularly relevant for addressing sus-
tainability challenges, which typically require a holistic perspective and a broad knowledge base. Individual actors
often operate from a single perspective, such as economic viability, and may lack the incentives, capabilities, or
information necessary to adequately consider wider environmental and social implications. As a result, important
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sustainability dimensions and potential trade-offs can easily be overlooked. By placing sustainability evidence at the
centre of business model development, the approach provides a structured means of exploring and evaluating alter-
native value-creation mechanisms from multiple perspectives rather than treating sustainability as an afterthought.

Second, the findings generated through CRAFT-IT4SD constitute a valuable knowledge base for others working
on enhancing circularity and sufficiency in a business context. Beyond the methodological contribution, the pro-
ject identified and discussed key business model elements and strategic directions for advancing sufficiency-based
business models, as well as insights into how these can be effectively combined (FigFigure 4). While these insights
are documented in greater detail across the project deliverables, they are ultimately synthesized into six business
model concepts that illustrate pathways towards more sustainable forms of value creation. A brief overview is pro-
vided below to illustrate how the identified strategic directions are translated into concrete business model concepts.

¢ Repair cafe — commercially operated: This business model invites people to bring their damaged fashion
items for repair, modification, or DIY project. ltems are fixed with professional guidance with all the needed
materials included.

o CraftedForMe — When craft meets microfactory innovation: A hybrid, scalable factory-and-service con-
cept that combines local micro factory-produced base garments with craft-based customisation. Locally pro-
duced base products manufactured in micro factories. Digital tools, including AR/AI fitting and body scan-
ning, to support better fit.

¢ Fashion Declutter — Externalising wardrobe clean-up: A professional fashion decluttering service deliv-
ered directly to your home, featuring an expert who organises garments for optimal circulation. Items are
systematically sorted, arranged, and priced for resale, reuse, or recycling. Garments can also be sold on
behalf of the client.

o Curated Rewear — Second-hand style, curated and searchable. Fast: A next-generation second-hand
shop (online+offline): curated, searchable, organised, time-saving, and visually appealing — built around your
purpose and style. Specialises in a specific category, lifestyle and/or use occasion: e.g. street-athletic sports-
wear, classic womenswear, childrenswear etc. Consistent assortment via multi-stream and selective sourc-
ing: consumer consignors, brands, and Al-driven sourcing.

o Crafting Virtual Style — style crafted in pixels, made on demand: Emerging fashion designers can team
up with a gaming studio to start their design career in order to bring stability as an emerging designer before
the breakthrough. The digital gaming designs (skins) can be purchased physically through on-demand-man-
ufacturing, thus, tackling the overproduction. Through games fashion can be enjoyed digitally rather than
physically.

¢ Clothing Repair Chain - repair easily accessible: Modernised branded repair service offering chain where
smaller companies can easily offer their services: standardised mending, tailoring, and upcycling. External
operator located near brand or other retail stores. Repairing becomes mainstream and part of the consumer
awareness.

Importantly, the resulting business model concepts should not be viewed solely as potential blueprints for future
ventures. They also serve as valuable research and discussion tools that can help identify potential strengths, but
also weaknesses, adverse effects, and implementation challenges at an earlier stage of development from multiple
perspectives. In doing so, they also draw attention to the role of external factors - such as regulatory frameworks,
market structures, consumer behaviour, and technological developments - in shaping the viability and impact of
sustainability-oriented business models. As such, the primary contribution of these concepts lies not only in the
business opportunities they suggest, but also in their ability to support dialogue and informed decision-making re-
garding the transition towards more sustainable forms of value creation.

Key insights for Replication

From a replication perspective, the objective is not to copy the specific business models generated through the
illustrated approach, but rather to adopt the underlying considerations, strategic principles, and development process
that facilitated their creation.
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Starting with sustainability

The defining feature of this approach is its reversal of conventional business model development. Rather than be-
ginning with customer needs and subsequently incorporating sustainability considerations, the process starts with
examining and defining sustainability challenges and desired societal outcomes and then explores how these can
be translated into commercially viable opportunities.

Following this approach requires sustainability to be treated as the focal objective and starting point for business
model development rather than as an additional criterion, with the subsequent task being to systematically identify
pathways towards economic viability, operationalization, and scalability without undermining the sustainability goals
that motivated the model in the first place. The experience of VTT and Modacc within CRAFT-IT4SD demonstrates
that this is a significant task, with findings from within CRAFT-IT4SD showing that achieving economic viability while
maintaining sustainability objectives is seen as the most significant barrier to the adoption of sustainability-oriented
business models among practitioners (Figure 5) Yet, this is precisely where the value of the approach lies: it enables
a more holistic perspective that exceeds immediate commercial interests and helps identify the mechanisms, de-
pendencies, and frictions that emerge when business models are designed to address wider societal and environ-
mental goals.

For organisations seeking to replicate this approach, the key lesson is to begin by identifying the sustainability chal-
lenge or societal outcome they aim to address and then iteratively develop business models that balance environ-
mental, social, cultural, and economic objectives. While the specific solutions will vary across contexts, the sustain-
ability-first mindset provides a transferable foundation for business model innovation.

Difficulty in demonstrating economic viability _

Operational complexity
Lack of financial resources

Lack of technical knowledge or qualified personnel

Lack of leadership or strategic vision _

Supply chain limitations

Regulatory uncertainty

Other

Uncertainty about how to implement these models

Risk of greenwashing accusations

Figure 5: Barriers to Sustainable Business Model Adoption (Source: Modacc)

Analytical Grounding

Another key characteristic of this approach is its strong analytical foundation, drawing on data and evidence from
multiple sources. Business model generation is not driven by intuition or isolated entrepreneurial ideas but is
grounded in empirical research, stakeholder perspectives, and environmental assessments. The integration of ana-
lytical tools such as Life Cycle Assessment provides an important foundation for assessing sustainability based on
measurable environmental impacts and enables a more critical evaluation of sustainability contributions and trade-
offs. Building upon such a strong knowledge base increases both the credibility and legitimacy of the resulting con-
cepts.

At the same time, building such an evidence base remains challenging. Although an increasing number of companies
are reporting on their sustainability-oriented practices and business model elements (Fashion Revolution, 2024),
systematic and comparable information is often fragmented and difficult to access. Existing knowledge and data are
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dispersed, while language barriers, limited public disclosure, and the underrepresentation of micro and small enter-
prises further constrain access to relevant insights. As a result, identifying, accessing, and analysing data on busi-
ness models and their impact often requires considerable effort, highlighting the need for more accessible and sys-
tematically curated knowledge resources.

It is also important to note that model concepts that emerge primarily from research and expert-led analysis rather
than from entrepreneurs' ongoing experimentation in the marketplace risk remaining theoretically attractive while
encountering unforeseen challenges when exposed to real-world market conditions and operational constraints. For
this reason, attention should be paid to the next replication aspect.

Business models as tools for learning and dialogue

A major strength of the presented approach lies in its ability to make the elements and underlying logic of sufficiency-
oriented business models explicit. By systematically linking sustainability mechanisms, value propositions, technol-
ogies, cultural resources, customer behaviour, and revenue models, the approach enables assumptions, trade-offs,
potential adverse effects, and implementation challenges to be scrutinized against an established conceptual and
empirical foundation before significant resources are committed.

Moreover, the resulting business models should not be viewed solely as blueprints for future ventures. Equally im-
portant is their role as tools for collaboration, exploration, and critical reflection. By making assumptions visible,
stimulating dialogue, and revealing the conditions under which sustainability-oriented business models can succeed,
they facilitate a deeper understanding of how sustainability can be integrated into business practice.

Replication efforts should therefore approach business model development not merely as a process of venture cre-
ation, but as a process of collective learning and exploration. Particular emphasis should be placed on making both
business model elements and their interrelationships explicit, transparent, and assessable, thereby enabling sys-
tematic reflection on the mechanisms through which sustainability objectives are expected to be achieved and the
conditions required for their realization.

Adopting a holistic understanding

Creating a robust knowledge base, developing business model concepts, and assessing both their internal viability
and the external conditions required for their success was facilitated by following a structured and analytical process
built around the continuous integration of insights from multiple perspectives and levels. Within CRAFT-IT4SD, the
objective was to conceptualize sufficiency-oriented business models that combine sustainability objectives with ele-
ments of cultural heritage and digitalization. By nature, such an undertaking requires consideration of a wide range
of environmental, social, cultural, technological, organizational, and economic factors.

To accommodate this breadth, the process adopted an open and inclusive approach that actively involved diverse
stakeholders in the generation of knowledge, the development of business models, and their subsequent evaluation.
In turn, the resulting business models served as boundary objects that facilitated dialogue, reflection, and collabora-
tion among actors from different backgrounds by providing a common framework through which different perspec-
tives, interests, and assumptions could be articulated and discussed.

Similarly, concepts were examined both within their local context and with regard to their transferability across re-
gions. Replication efforts should therefore embrace a comparable breadth of stakeholder involvement and perspec-
tives, recognizing that the quality and robustness of sustainability-oriented business models depends not only on
their internal design but also on the diversity of viewpoints and contextual knowledge informing their development.

Lessons for Sustainability-driven Business Model Design

Beyond lessons for replicating the development process itself, CRAFT-IT4SD also provides insights for generating,
refining, and adapting sustainability-oriented business models that integrate cultural heritage and digitalization.

Across the developed concepts, three recurring sustainability mechanisms emerged as particularly promising: ex-
tending product lifetimes through repair, upgrading, and customization; reducing overproduction by aligning produc-
tion more closely with actual demand; and retaining products and materials in circulation through their identification,
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organization, and recirculation. Rather than prescribing specific business models, these mechanisms should be un-
derstood as strategic directions that can be adapted to different contexts and opportunities.

Regarding sustainability, the findings suggest that the greatest potential lies in hybrid and integrated approaches
that combine multiple mechanisms, supported by clear value propositions and targeted market positioning. At the
same time, questions remain regarding the scalability and long-term commercial viability of sufficiency-oriented busi-
ness models, highlighting the importance of supportive external conditions.

Digitalization can be an important enabler, supporting product lifetime extension, resource efficiency, coordination,
customization, and new forms of value creation. However, its benefits should not be assumed, as digital solutions
may also introduce rebound effects, environmental impacts, and additional complexity if they do not clearly
strengthen the underlying value proposition.

Finally, cultural heritage and craft capabilities emerged as important sources of differentiation and value creation.
Across the business models, they contribute through authenticity, trust, quality, creativity, and specialized
knowledge, while also supporting broader goals related to cultural sustainability, including the preservation of herit-
age, skills, identity, and diversity. Together, these findings suggest that the greatest potential lies not in sustainability,
digitalization, or cultural heritage individually, but in their strategic combination.

In summary, the presented approach constitutes a robust methodology for integrating multiple factors into sustaina-
bility-oriented business modelling by maintaining an analytical, bird's-eye perspective. However, an important limita-
tion is its strong emphasis on ex-ante assessment and planning. While this is valuable for understanding sustaina-
bility impacts and evaluating alternative pathways, it may be less effective in highly uncertain environments where
opportunities emerge through experimentation, interaction, and adaptation. For this reason, CRAFT-IT4SD comple-
mented this top-down, causation-oriented approach with a second, more effectual approach based on bottom-up
design principles and grounded in the experiences and activities of the pilot sites.

Relevant Resources

The following selected resources were developed or adapted within CRAFT-IT4SD to illustrate and support both
causation-based approaches to developing business models for sufficiency and circularity (Error! Reference source
not found.).

Resource Type Description

Mapping and descriptions of current | Report The report maps and describes current business fashion

business models in_selected pilot business models and future business aspirations in the four

sites CRAFT-IT4SD pilot sites in Denmark, Finland, Romania and
Spain with a specific focus on sufficiency-based business
models.

Climate impact assessment of cur- | Report The report presents the findings of the climate impact assess-

rent business models in the pilot ments (life-cycle-analysis) conducted for four micro and

sites small-sized companies that operate in the CRAFTIT4SD pilot
sites.

New business models that can sup- | Report The report focuses on the development and assessment of

port sustainable climate transition new business models to support a sustainable climate transi-
tion in the fashion sector and beyond.

Catalonian Fashion Companies with | Open-ac- To understand and showcase how companies can respond

Sustainable Business Models cess docu- | to regulatory developments, this document provides insights

ment into the current state of adoption of sustainable business

models in Catalonia.
This document provides an overview of existing business
models archetypes and gives visibility to companies that have
successfully implemented them.
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Future Development Aspirations | Article The article introduces the concept, promises, and limitations

and Alternatives in _Sustainable of sufficiency-based business models.

Fashion

The Market Environment of Sus- Article The article provides a comprehensive analysis of the market

tainable Fashion Business Models environment for sustainable fashion business models based
on empirical research.

Enabling Sufficiency-Based Con- Article The article explores how consumers can be brought on board

sumption in Fashion with the sustainability transition and empowered to adopt
more sustainable consumption practices.

Analysing the Climate Impacts of Article The article discusses climate impact insights and key consid-

SME Fashion Business Models erations based on the analysis of several established sustain-
ability-oriented business models in textile and fashion.

New business models and path- Article The article discusses the role of digital technologies in en-

ways for sustainable fashion in the hancing sustainability in the fashion and textile industry.

digital era

Digital Transformation as a Catalyst | Article The article addresses the question of how smaller companies

for Change for Micro-Companies can turn digitalization into an opportunity for innovative

and SMEs change.

Table 1: Resources — New business models for circularity and sufficiency (causation-oriented pathway)
Pathway Two: From Resources to Opportunities

In parallel to the more causation-oriented pathway, which focuses on developing holistic business model concepts
from a broad knowledge base to achieve desired sustainability outcomes, a second pathway has been followed
within CRAFT-IT4SD that represents a more effectual approach to developing business opportunities, which starts
with exploring how existing resources, capabilities, and stakeholder relationships can be (re-)combined to form the
foundation for new sustainability-oriented value propositions.

Like the more causation-oriented pathway, this effectual approach also adopts a sustainability-first perspective. How-
ever, the key distinction lies in the direction from which development is approached. Instead of beginning with a
comprehensive analysis and deriving holistic business model opportunities from a broad knowledge base, this path-
way starts with bottom-up interventions to effectively generate new building blocks around which novel sustainability-
oriented businesses can emerge. Multiple stages of value creation are thereby being addressed, from envisioning
sustainable futures to experimenting with technologies, methods, and new materials and testing market potential. To
illustrate its core logic, the following section draws primarily on activities undertaken at the VIA UC-pilot site (Region
Central Denmark,) although elements of this approach can be observed across the CRAFT-IT4SD pilot sites.

Supporting Sustainability-Oriented Value Creation

Over the course of CRAFT-IT4SD, VIA UC refined its approach to more deliberately support micro-size companies
and nascent practitioners in exploring how digital technologies and material-driven innovation could strengthen craft-
based practices and enable more sustainable forms of production.

Early efforts focused on broader engagement and creating the foundation for more targeted action. This included
creating a motivating vision of a desirable sustainable future by applying and adapting “The Thing From The Future
tool” to the textile context. It encourages participants to discuss abstract, complex, or difficult sustainability chal-
lenges, remain in a divergent and exploratory mindset, and generate radical ideas for enhancing sustainability. This
phase also included introductory workshops with micro-sized companies and nascent practitioners from both design
and business backgrounds, introducing them to technologies such as Al and NFC tags and allowing them to explore
their commercial potential through hands-on experimentation and testing with potential customers in the Neuro Lab
without requiring significant upfront investments.
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Building on these experiences, a key objective of the subsequent pilot activities was to increase the active engage-
ment of suitable micro-size companies within the laboratory facilities. To achieve this, participation followed a tar-
geted engagement strategy in which interested companies were identified and invited, resulting in the intensive in-
volvement of five micro-size companies. Rather than prescribing a common development funnel, the pilot supported
the individual development trajectories of each practitioner by introducing technologies and methods relevant to their
existing resources, craft practices, and areas of interest. The guiding principle of this approach was to meet practi-
tioners where they are: instead of offering a standardized programmes or workshops, support was tailored to partic-
ipants' existing skills, projects, and ambitions while providing access to specialized facilities, expert knowledge, and
research capabilities.

Working individually in the relevant laboratories, participants experimented with both analogue and digital technolo-
gies while developing new methods and prototypes. Support activities focused on equipping practitioners with tech-
nological tools and methodological frameworks that enabled them to reinterpret and extend their craft skills and
cultural heritage knowledge. The collaboration itself was structured around “master—apprentice” relationships, pairing
each company with internal VIA experts who acted as a dedicated sparring partner throughout the experimentation
process. This one-to-one format provided continuous technical and methodological guidance and iterative reflection
while simultaneously generating rich empirical material through observations and interviews documenting the pro-
cess.

Frameworks such as Material Driven Design for Apparel and Textiles (MDD4AT) and the Sensorial Wheel were
introduced to facilitate sustainability-oriented business development by providing systematic approaches for starting
development from material qualities rather than predefined market assumptions. In doing so, they supported the
exploration of material properties, sensory qualities, and design opportunities as the basis for new products, services,
and business opportunities from (more) sustainable resources. Feedback and insights generated through practition-
ers' experimentation were continuously used to refine and adapt the frameworks, creating a reciprocal learning pro-
cess in which practitioners and facilitators jointly contributed to their further development.

The pilot also sought to understand how materials are perceived and experienced by potential consumers and users.
Prototypes were therefore evaluated in VIA UC’s Neurolab through a combination of eye-tracking studies and qual-
itative interviews, generating insights into sensory experiences and potential application areas. In line with the pilot's
strong emphasis on experimentation, researchers from the Neuro Lab developed and tested a sensory box designed
to capture tactile and multisensory responses, thereby extending material evaluation beyond predominantly visual
assessment methods. These user research activities provide practitioners with evidence-based insights into how
alternative materials are perceived and experienced, reducing uncertainty and informing decisions about their com-
mercial applicability.

At the same time, the pilot incorporated principles of empathic design, encouraging participants to consider the per-
spectives and needs of various user groups throughout the development process. This broader understanding of
user experience contributes to the development of more inclusive value propositions while strengthening product
relevance and emotional attachment. In turn, such approaches have the potential to reduce the incidence of "wrong
purchases" that often result in premature disposal and replacement.

To generate transferable knowledge for future practitioners and ecosystems, the pilot combined onsite observations
with semi-structured interviews capturing participants' expectations, experiences during experimentation, and the
integration of laboratory insights into their everyday practice. The resulting data illustrate how craft expertise, digital
technologies, and material experimentation can support sustainability-oriented innovation while informing future ap-
proaches to technology adoption and the dissemination of craft knowledge.

Taken together, VIA UC’s effectual approach combined experimentation, individualized capacity building, and user-
centred research. By enabling practitioners to build on their existing means, skills, and resources while introducing
new technological and methodological possibilities, the pilot created an environment in which sustainability-oriented
business opportunities could emerge organically through experimentation rather than through predetermined busi-
ness planning.
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Example Case: Developing casein-based materials for sustainable garments

The development of flexible casein-based materials illustrates the core logic of the effectual approach to sustaina-
bility-oriented business development. Rather than starting from a predefined product or market opportunity, the pro-
cess began with an existing, underutilized resource — casein - and explored how it could become the basis for new
forms of value creation. Drawing on cultural heritage recipes and combining them with material-driven design meth-
ods, researchers and practitioners engaged in an iterative process of experimentation, gradually replacing harmful
substances such as formaldehyde with safer alternatives and testing different material properties, forms, and appli-
cations.

The case demonstrates how sustainability-first thinking, material-first design, and trial-and-error experimentation can
generate novel opportunities rooted in existing resources and craft knowledge (Figure 6). At the same time, it high-
lights the importance of interdisciplinary collaboration, as expertise from material science, design, and craft practices
was combined to develop new bio-based alternatives for the fashion and textile industry. While time-intensive, the
process shows how experimentation and adaptation can transform surplus materials into promising foundations for
future sustainability-oriented value propositions.
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Figure 6: Material-driven design conceptualization (Source VIA UC)

Transferable Development Outcomes

Rather than formulating a top-down approach to generate holistic business model concepts, the more effectual path-
way evolves around applying and producing transferable methods, capabilities, and experimentation practices for
sustainability-oriented value creation under conditions of resource scarcity and uncertainty. It demonstrates how
(micro-)companies can be more directly supported in leveraging their existing resources and capabilities to iteratively
discover new business opportunities and transform production practices towards more circular and sufficiency-ori-
ented forms of value creation.

As with the first pathway, a key replication-relevant outcome of this approach is the demonstration of a practical
blueprint for supporting sustainability-driven entrepreneurship from the ground up, enabling ecosystems to foster
business development through experimentation rather than predefined business planning. In the case of VIA, the
companies partaking in this approach explored a diverse range of technologies and craft practices, including digital
weaving technologies, textile printing and digital print techniques, and the combination of knit technologies with nat-
ural dyeing processes based on food waste. Complementing these practitioner-led activities, two internal expert
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teams investigated emerging material opportunities through (1) the generation of textile print patterns using genera-
tive Al and (2) the development of drapable bio-materials based on casein and experimentation with existing recipes.
As a result, novel forms of sustainability-oriented value creation that combine cultural and craft heritage with digital
technologies have emerged (and continue to emerge) forming the foundation for new or transformed value proposi-
tions in business models.

Providing access to facilities and creating opportunities for effective experimentation and learning is particularly im-
portant for enabling smaller actors with limited resources to participate in technological developments. Such support
allows them to identify new business opportunities, contribute to the sustainability transition, and avoid being left
behind by technological and regulatory change. As highlighted in Deliverable D2.1 (Method Playbook), the fashion
and textile sector is characterized by a multitude of SMEs that face significant limitations in effectively utilizing digital
technologies. This fragmentation can hinder the sector's ability to exploit technological innovation and develop re-
sponsible growth through digitalisation.

At the same time, SMEs possess a unique capacity for agility, experimentation, and innovation, making them key
drivers of the triple transition (D2.1). Unlocking this potential requires more than access to technology alone. It re-
quires frameworks, methods, and collaborative environments that enable practitioners to connect their existing craft
knowledge and practices with emerging digital technologies through a sustainability-by-design perspective. By gain-
ing access to such support through facilitated effectual approaches, smaller actors can overcome the challenges of
fragmentation and limited scale to help generate new, locally embedded value propositions that collectively contrib-
ute to a more sustainable and resilient ecosystems.

Since effectual processes are inherently individualized and context-specific, replication should not focus on repro-
ducing exact steps or outcomes but rather on creating the conditions that enable similar processes to emerge. By
fostering experimentation, collaboration, and practice-based learning, ecosystems can cultivate their own locally
embedded pathways towards circularity and sufficiency instead of reproducing predefined business model concepts.

The following Table 2 illustrates selected tools, formats, and methodologies that were utilized, adapted, and devel-
oped by the VIA pilot site to facilitate bottom-up sustainability-oriented development. They exemplify ways for how
new ways of thinking and working can be activated in a meaningful and practice-based manner. While conventional
design processes primarily respond to user needs, these formats can help broaden the scope to also consider envi-
ronmental limits and planetary wellbeing as integral parameters.

These examples are not intended as prescriptive methods or sequential steps but as illustrations of how effectual
processes can be operationalized in practice. As adaptation, iteration, and experimentation are defining character-
istics of the approach, the resources should be understood as inspiration and adaptable building blocks rather than
definite solutions.
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Tool

Application

Replication-relevant Insights

‘The Thing from the Fu-
ture’ (Candy & Watson,
2015)

Reflection on application
for textile interactions.
CRAFT-IT4SD adapted
version: The TEXTILE
Thing from the Future

Workshops on NFC tags

Material Driven Design for
Apparel & Textiles Frame-
work (MDDA4AT, based on
MDD by Karana et al.,
2025)

User experience research
& The Sensorial Box

Future-oriented vision-
ing and ideation through
gamification for motiva-
tion, idea development,
and communication.
Used in several work-
shops with a variety of
participants.

Introducing the funda-
mentals of NFC technol-
ogy and hands-on ex-
perimentation with estab-
lished and emerging pro-
fessionals.

Micro companies actively
tested NFC application
with potential customers
Facilitating design pro-
cesses with a material first
perspective.

MDD4AT was tested with
various participants repre-
senting both industry and
education. The feedback
has contributed to evaluat-
ing and adjusting the
model to its current form.
Measuring and testing us-
ers’ sensory and tactile re-
sponses to materials to in-
form further development,
using a custom-developed
instrument that enables
the measurement of tactile
and emotional responses
to textile materials without
the influence of visual
aesthetics.

Gamify future thinking: Gamification and cue cards
are an effective way to stimulate (radical) imagination
and fosters interdisciplinary dialogue.

Support exploratory thinking: Foster an open mind-
set and provide additional facilitation for participants
with limited ideation experience.

Contextualize the means: Adapting the tool by replac-
ing and adding domain-specific elements makes future
visioning more accessible, relevant, and actionable.
Anchor technology in practical realities: Integrating
the participants' challenges and needs makes technolo-
gies relevant and helps identify application opportuni-
ties.

Increase the level of engagement: Design resources
and delivery to first establish foundational knowledge
and interest, then gradually increase the complexity
and focus towards concrete implementation opportuni-
ties.

Challenge established design practices: Adopting
the material-driven design framework deliberately re-
verses traditional design processes, making facilitation
and methodological support essential.

Innovate for insights: Design testing methods that re-
flect the qualities being evaluated. For textiles and ma-
terials, integrating tactile and multisensory interactions
provides richer and more relevant insights than visual
assessment alone.

Integrate user testing early in material develop-
ment: Combining biometric measurements with qualita-
tive interviews generates actionable insights that can
inform iterative refinement of materials and concepts.

Table 2: Resources adopted and adapted as part of VIA UC’s effectual approach

Key Insights for Replication

The exploratory nature of this pathway means that it is not organized around a linear sequence of development steps
and is rather guided by a set of principles and insights that enable new, sustainability-oriented opportunities to
emerge through iterative exploration rather than predefined planning.
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A defining principle is shared with the more causation-oriented approach: the starting point is sustainability. In
the case of VIA, this meant for instance that, instead of identifying market- or user needs first and subsequently
developing prototypes to address them, the process adopted a material-first perspective. Rather than treating mate-
rials as inputs selected after a product or business concept has been defined, materials (and methods) with environ-
mentally preferable properties become the point of departure for exploration and development.

This principle was, for instance, operationalized through a Material Driven Design perspective, which places mate-
rial properties, availability, and sustainability considerations at the centre of the design process. By acknowledging
that future resource availability and environmental constraints will differ significantly from present conditions, the
approach encourages participants to explore how materials themselves can inspire alternative products, practices,
and business opportunities.

This logic strongly reflects the effectual "bird-in-hand" principle, which posits that new venture activities should begin
with available means and an exploration of what opportunities they make possible. Translated into a sustainability-
first context, this means that innovation starts from the sustainable resources, capabilities, and craft knowledge al-
ready at hand and asks what kinds of value creation become possible because of them. Instead of adapting materials
to fit existing markets, business opportunities emerge through the creative exploration of sustainable materials and
production practices, allowing environmental considerations to shape, rather than constrain, the development of new
products, services, and business models.

A fundamental precondition for engaging sustainability-oriented development processes is a clear intention to
change. To motivate the initiation and sustained engagement with this pathway, replication efforts should, therefore,
incorporate future-oriented thinking that challenges existing assumptions while creating a shared and inspiring
vision of sustainable futures. Such visioning activities generate energy, stimulate new ideas, and provide a construc-
tive space for dialogue, enabling participants to move beyond current constraints and engage with more transform-
ative possibilities. Tools such as Thing from the Future (Ref), as applied within CRAFT-IT4SD, provide a practical
means of facilitating this process. Rather than attempting to predict the future, these speculative methods encourage
participants to question established market and production logics, explore alternative scenarios, and collectively
imagine new directions for sustainable value creation. By shifting the focus from existing constraints to future possi-
bilities, they create a motivating and collaborative environment that supports experimentation and the emergence of
more transformative opportunities.

A key characteristic of this pathway is practice-based experimentation, which treats opportunity development as an
ongoing process of discovery rather than the implementation of predefined solutions. Instead of designing a complete
business model upfront, practitioners iteratively test materials, technologies, methods, and user responses, allowing
value propositions, production processes, and potential market applications to evolve through experimentation. This
means that tools and methods are continuously adapted based on emerging insights, while participants are encour-
aged to engage in trial-and-error learning and respond to unexpected discoveries.

At VIA UC, this principle is operationalized through laboratory environments in which a selected group of micro-
companies and nascent professionals work directly with materials, technologies, and experts to address challenges
rooted in their own practices. Rather than maximizing the number of participants, the approach prioritizes depth of
engagement over breadth of outreach, investing resources in practitioners who demonstrate the willingness to
engage in intensive experimentation and collaborative learning to advance sustainability (see above). This creates
the conditions for sustained reflection, iterative development, and the generation of richer insights than would be
possible through broader but more superficial participation.

By engaging with sustainability and technological innovation through hands-on experimentation rather than abstract
instruction, participants generate practical knowledge about what is technically feasible, environmentally meaningful,
and commercially promising. The laboratory thus functions as a space for exploring potential value propositions,
where new combinations of resources and capabilities can be tested and refined before being translated into prod-
ucts, services, or practices. The close collaboration between practitioners and experts further enables continuous
feedback and adaptation, accelerating learning while producing transferable knowledge that can subsequently inform
and inspire a wider ecosystem of actors.

Rather than validating predetermined business concepts, this process enables business opportunities to emerge
incrementally through practice. New knowledge can immediately be integrated into existing routines and capabilities,
allowing micro-enterprises to iteratively reshape how value is created, delivered, and captured while progressively
moving towards more circular and sufficiency-oriented forms of business.
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Together, these principles form a framework for how to facilitate and engage in sustainability-oriented business de-
velopment that emphasizes discovery over prediction, experimentation over planning, and practical engagement
over abstract modelling. As such, the approach complements more conceptual and strategy-oriented methods by
generating insights into how sustainable business opportunities can emerge from materials, practices, and facilitating
real-world experimentation.
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Related Resources

The following selected resources were developed or adapted within CRAFT-IT4SD to illustrate and support effectu-
ation-based approaches to developing business models for sufficiency and circularity (

Table 3).

Resource Type Description

Method Playbook (Initial) Report The report outlines the guiding principles and directions un-
derpinning CRAFT-IT4SD, including approaches to experi-
mentation, resource analysis, and design thinking that in-
formed the pilots' effectual approach.

Operational Handbook for pilots and | Report The report outlines the initial design and planned activities

pilot ecosystems of the pilot projects, documenting the ideas and planned ac-
tivities that informed the pilots' effectual development.

Initial Report of the Pilots Report The report provides insights into the first pilot iteration, de-
tailing their activities, formats, participating stakeholders,
and key takeaways.

Interim Report of the Pilots Report The report provides insights into the second pilot iteration,
detailing their activities, formats, participating stakeholders,
and key takeaways.

Final Report of the Pilots Report The report provides insights into the third pilot iteration
while reflecting the cumulative experiences of all pilot itera-
tions, detailing their activities, formats, participating stake-
holders, and key lessons learned.

Additive Manufacturing and 3D | Article The article outlines the effectual value creation approach by

printing for a sustainable crafted TUIASI in the form of developing a capsule collection com-

capsule collection bining tradition, sustainability, and technology.

From Tradition to Innovation by Inte- | Article The article describes the intersection of heritage, sustaina-

grating 3D printing and Sustainable bility, and innovation in the textile and fashion sector, illus-

Craft Development trating how these dimensions can converge through the ap-
plication of 3D printing technologies.

Traditional knowledge meets tomor- | Article The article outlines the effectual value creation approach by

row’s wardrobe for sustainability OAMK in the form of exploring circular textile design using
fish leather, recycled fishing nets, and printed electronics.

Combining Craft with Digital Tech- | Article The article outlines the effectual value creation approach

nologies for Sustainability in Gar- and outcomes by VIA UC and their collaboration with micro-

ment Design and Consumer Ap- companies, combining hands-on experimentation with dif-
proaches ferent materials, techniques, and technologies, consumer
engagement, and heritage revitalization.

Cultural Heritage as a Pathway to | Article The article describes effectual experime

Developing Future Materials for ntation processes conducted within CRAFT-IT4SD by VIA

Garments. Trial-And-Error in Mate- and OAMK, exploring cultural heritage as a foundation for

rial Experimentations. contemporary material innovation. It presents two cases:
the use of casein at the Danish pilot site (VIA University
College) and the use of fish skin at the Finnish pilot site
(Oulu University of Applied Sciences), illustrating how trial-
and-error experimentation can transform traditional
knowledge into new material applications.

Bright Ideas: Sustainable LED Tech | Article The article provides a detailed outline for effectually inte-

for Fashion and Performance grating LED technology in garment design and explores
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how sustainable LED solutions, combined with open-source
tools and accessible design practices, can empower SMEs
to innovate, express, and connect through light.
Brewing Creativity: Coffee’s Role in | Article The article presents the effectual use of coffee packaging
Fashion and Textile Sustainability waste as an upcycled material in costume design.
Digital Carriers — Putting NFC into | Article The article describes the use of workshops to introduce stu-
Action to Explore and Unlock Value dents and businesses to NFC technologies and reflects on
Creation Potential the lessons learned.
Traditional Mask-Insipired Susti- Article The article outlines the development process of a fashion
anable Fashion Collection collection combining aspects of cultural heritage, novel
technologies, and sustainability.

Table 3: Resources - Business models for sufficiency and circularity
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4. Green legislation as innovation catalyst

This pathway illustrates how regulatory requirements, particularly in terms of environmental legislation, can be trans-
lated into opportunities for innovation and value creation within the Cultural and Creative Industries.

Target Groups: Local and Regional CCSl-ecosystems; Business and Innovation Clusters; Local, Regional, and Na-
tional Authorities and Policy Makers

Perspective

The relationship between regulation and innovation is multifaceted and complex. Depending on the nature of a legal
framework, the characteristics of those affected, and a variety of contextual factors, regulation can either stimulate
innovation and business development or act as a barrier. From a policy perspective, key considerations that influence
its impact include the associated administrative burden, the level of stringency, the time allowed for compliance, and
the flexibility with which objectives can be achieved (Pelkmans & Renda, 2014). In an evolution that reflects a broader
recognition that regulation can do more than ensure compliance, EU regulatory policy has increasingly moved away
from prescriptive rules towards more flexible and outcome-oriented frameworks that specify objectives while allowing
businesses discretion in how to achieve them. This shift means that businesses and other actors have more agency
in anticipating and strategically responding to emerging regulatory requirements.

Building on this outset, CRAFT-IT4SD promotes the perspective that regulatory change has the potential to become
a strategic opportunity for innovation and business development rather than solely as a compliance challenge.
By making emerging market- and sustainability requirements explicit, predictable, and universally binding, regulation
reduces uncertainty and creates incentives for developing and integrating new business solutions. Regulatory re-
quirements can, therefore, act as a catalyst for innovation by prompting actors to transform compliance into a source
for value creation and competitive advantage (Heijnen at al., 2025), potentially triggering self-reinforcing dynamics
in which initial innovation efforts lead to further experimentation, capability building, and market differentiation.

A key strategic objective of the EU is guiding the European economy towards greater resource efficiency and climate
neutrality (European Commission, 2019). To achieve this objective, the EU has introduced a comprehensive frame-
work of strategies, regulations, action plans, and directives aimed at reducing environmental impacts and accelerat-
ing the transition to a more circular economy. These policy instruments have significant implications for CCSI and,
more specifically, for the textile industry selected as the focus of the CRAFT-IT4SD project, as it requires companies
to adapt their products, operations, and business models to comply with evolving sustainability requirements (Mor-
cillo et al., 2025). These policy instruments include, among others:

e The Circular Economy Action Plan (CEAP), which provides the framework for the EU's transition to a circular
economy by promoting waste prevention, product circularity, and the separate collection, reuse, and recy-
cling of textile waste.

e The EU Strategy for Sustainable and Circular Textiles, which aims to ensure that, by 2030, textile products
placed on the EU market are durable, repairable, reusable, recyclable, and largely free of hazardous sub-
stances.

e The Ecodesign for Sustainable Products Regulation (ESPR), which establishes a framework for product-
specific eco-design requirements, including potential requirements for durability, repairability, recyclability,
recycled content, and Digital Product Passports for textiles.

o The Corporate Sustainability Due Diligence Directive (CSDDD), together with the Corporate Sustainability
Reporting Directive (CSRD) and the European Sustainability Reporting Standards (ESRS), which strengthen
corporate due diligence and harmonize sustainability reporting requirements.

¢ The Waste Framework Directive, which requires Member States to establish separate textile waste collection
systems from 1 January 2025 to support reuse and recycling.
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Complementing the EU's sustainability agenda, its competitiveness framework seeks to balance environmental re-
quirements with measures that foster innovation, digitalization, and investment (European Commission, 2025a). In-
stead of viewing sustainability as a constraint, it aims to position sustainability requirements as a source of compet-
itiveness and resilience. This policy orientation creates opportunities for new market actors that develop products
and services enabling companies to meet emerging sustainability requirements, such as the Danish startup MiCol-
lect, which helps businesses transform Digital Product Passport data into insights for business development and
innovation. At the same time, the EU's principle of a just transition emphasizes that these opportunities should be
accessible to all actors by ensuring that the costs and benefits of the green transition are distributed fairly and that
affected actors receive adequate support. Accordingly, transformative policies should account for differences in ca-
pabilities and resources, particularly among smaller actors, enabling them to comply effectively rather than being
disproportionately disadvantaged. This, in turn, highlights the importance of feedback loops to understand the needs
and challenges of regulated actors in order to inform inclusive policy design.

However, while policy can create the conditions for an effective and inclusive transition, realizing the innovation
potential of regulation ultimately depends on how companies and practitioners act upon it. Regulatory frameworks
and requirements are often complex, evolving, and dispersed across multiple policy instruments, making them diffi-
cult to interpret and translate into concrete business actions, particularly for resource-constrained actors. To move
beyond compliance, firms must be able to identify the implications of regulatory change for their products and prac-
tices and recognize where new opportunities may emerge. This, in turn, calls for accompanying support mechanisms
in the form of guidance, resources, and collaborative formats that lower response barriers and strengthen actors'
capacity to identify innovation potentials and develop their business alongside evolving sustainability requirements.

CRAFT-IT4SD addresses this challenge by strengthening the capacities required to navigate and leverage sustain-
ability regulation. Through engagement with relevant actors and the targeted development of resources and collab-
orative learning formats, the project’s initiatives help to lower adoption barriers and enable CCSI actors to transform
regulatory requirements into opportunities for innovation, business development, and long-term competitiveness.

Approach
Based on the described perspective, the CRAFT-IT4SDs approach to supporting CCSI in transforming regulation

into opportunity, spearheaded by Modacc in Catalonia, was structured around three strategic pillars (Figure 7).

Regulation as catalyst for transfor-
mation and value creation

Technology Integra- Impact Identification Business Model In-
tion and Measurement novation

Figure 7: Pathways for leveraging regulation to strategic opportunity
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The first pillar centers on technology integration and seeks to encourage experimentation and digital adoption as
pathways to both compliance and competitive advantage. Beyond helping companies meet regulatory requirements,
it aims to strengthen awareness, capabilities, and strategic thinking around how technology can unlock new oppor-
tunities for innovation and value creation.

The second pillar focuses on impact measurement, supporting companies in understanding, assessing, and re-
sponding to emerging sustainability requirements through practical impact measurement approaches that not only
facilitate compliance but also generate insights for innovation and value creation.

The third pillar focuses on connecting regulation and business model innovation by showcasing how companies
successfully leverage current and emerging legal requirements into a source of competitive advantage.

The following sections describe how each pillar was implemented in practice, the rationale and principles underpin-
ning the chosen approach, and the key lessons learned and enabling factors for replicating approaches that help
businesses transform regulatory requirements into strategic opportunities.

Leveraging Regulation through Technology

Technological solutions are an important enabler for meeting and leveraging regulations. Technologies support data
collection, traceability, monitoring, and reporting while simultaneously generating insights that help companies create
value. In this sense, technology can not only facilitate and accelerate compliance but also unlock opportunities for
innovation and value creation. However, recognizing and translating this potential into practice requires strategic
action and targeted support. Companies must be able to identify relevant technologies, understand their applicability
to emerging regulatory requirements, and assess how they can contribute to broader business objectives.

CRAFT-IT4SD's approach to strengthening the link between regulation and technology was based on the recognition
that many companies face regulatory and technological uncertainty, capability gaps, and a lack of structured oppor-
tunities to connect sustainability challenges with technological solutions. Preliminary findings from the ongoing
CRAFT-IT4SD industry survey support this latter observation2, with more than 40% of respondents finding it difficult
or very difficult to access relevant digital technologies (Figure 8).

Perceived Difficulty of Accessing Digital Technologies
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2 30%
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Figure 8: Reported Difficulty of Accessing Digital Technologies Among Fashion and Textile Businesses

2 Preliminary findings from the ongoing CRAFT-IT4SD survey conducted among companies across the fashion and textile value chain in the project's four pilot regions.
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Moreover, although both regulation and technology are recognized as important drivers of sustainability by parts of
the sector (identified as such by approximately 33% and 22% of respondents, respectively), respondents who iden-
tified regulation as a key driver were no more likely to identify technology as a key driver than those who did not.
This suggests that the connection between regulatory requirements and technological solutions is not self-evident
for many companies and requires targeted support, awareness-raising, and brokerage activities to be effectively
established.

To bridge these gaps and foster proactive strategizing and experimentation, Modacc spearheaded a set of initiatives
designed to help companies see and approach regulation and technology as interconnected drivers of sustainable
value creation and innovation. These initiatives were structured around two complementary levers: Strategic Ca-
pacity Building and Technology-Industry Brokerage (Figure 9).

Regulation as catalyst for
value creation

Strategic Capacity Technology-Industry
Building Brokerage

<oo0orrozzxIom+H

Stakeholder-Centered Needs Assessment

Figure 9: Framework for leveraging regulation through technology integration

The foundation for these initiatives formed a stakeholder-centered needs assessment designed to understand the
needs, concerns, and priorities of different industry actors in connection with responding to emerging regulation and
technology adoption. Based on the principle that effective transformation processes must be grounded in an
understanding of the practical realities, Modacc organized focus groups with business leaders and representa-
tives from the domestic fashion and textile industry to ensure that subsequent activities remained context-sensitive
and relevant to the target actors within their local ecosystem.

Drawing on the insights gathered, Modacc designed and conducted a series of workshops to help build the capabil-
ities needed to navigate sustainability regulation and technology integration (Figure 10). The topics addressed
ranged from sustainability strategy development, artificial intelligence, sustainability reporting, traceability, strategic
sustainability communication, eco-design, life cycle assessment, to modular design. The workshops aimed at sup-
porting companies in translating regulatory requirements into actionable business considerations, while also increas-
ing awareness of technological possibilities that help not only with compliance, but can also enable operational im-
provement and new forms of value creation.

Complementing these efforts, other CRAFT-IT4SD partners also contributed targeted capacity-building activities.
For example, VIA University College organized workshops on the application of Near Field Communication (NFC)
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technologies, demonstrating how digital product information can support emerging regulatory requirements, such
as the Digital Product Passport, while creating new opportunities for customer interaction and product transpar-
ency.
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Figure 10: Modacc Workshops on intergrating Sustainability and Innovation

In parallel, Modacc conducted a regional scouting process to identify relevant technologies and technology providers
capable of supporting sustainability-related compliance and transformation processes. Based on the recognition that
technology adoption is not solely constrained by a lack of awareness and capacity, but also by limited cross-sector
exchange and visibility of available solutions, the identified technology providers were subsequently brought
together with fashion and textile companies through a dedicated technology fair. This brokerage approach was
chosen to connect industry actors with technology providers and enable partnership opportunities that may otherwise
not emerge. The event facilitated direct exchange, live demonstrations, and practical exploration of technological
applications in real-world contexts, which can help reduce knowledge barriers, foster curiosity and trust between
actors, and stimulate collaboration across sectors.
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Reflections from the Industry

Feedback from participating company Munich Sports highlighted the value of Modacc's approach to lever-
aging regulation:

"As a company with a long tradition of manufacturing footwear in Catalonia, the workshops and technology
fair helped us see that sustainability is not only a regulatory requirement but also an opportunity to innovate
and strengthen our competitiveness. We discovered technologies and practical solutions that encouraged
us to rethink our processes, materials, and approach to future challenges.

Initiatives like this provide valuable opportunities to step away from day-to-day operations, learn from other

companies, and connect with technology providers and innovation experts. This helps us identify improve-

ment opportunities, reduce uncertainty, and make more informed decisions when adopting new technolo-
gies and sustainable practices.

The combination of practical workshops, case studies, and networking opportunities helped us understand
how sustainability requirements can be translated into feasible business actions, making innovation a driver
of long-term value rather than simply a compliance exercise."

— Munich Sports, Catalan footwear manufacturer (established 1939)

Overall, the chosen approach to supporting technology integration combines bottom-up stakeholder engage-
ment, strategic dialogue and capacity building, and ecosystem brokerage as key drivers for fostering a proac-
tive approach to accelerate both regulatory readiness and new value creation.

The Future or Impact Measurement

Identifying, measuring, and effectively using the impact indicators required for sustainability compliance remains a
significant challenge for many companies. Regulatory requirements and reporting standards continue to evolve, and
the methodologies, metrics, and data systems needed to support them are still being developed and refined across
industries.

Nevertheless, impact measurement is set to be a cornerstone of sustainability regulation, underpinning both compli-
ance and performance monitoring. Early adoption and experimentation with impact measurement frameworks, indi-
cators, and supporting technologies can therefore provide companies with a strategic advantage. While often viewed
primarily as a compliance requirement, impact measurement can also serve as a strategic management tool, provid-
ing the data needed to strengthen regulatory adaptability, support evidence-based decision-making, and reveal op-
portunities for innovation and value creation.

Given its strategic potential, it is important for companies to understand which impact measurement tools are avail-
able and whether they are suitable for their specific operations and objectives. To support this process, Modacc
spearheaded efforts within CRAFT-IT4SD to identify and test relevant impact measurement solutions and develop
practical guidance to support their adoption in response to current and emerging sustainability requirements.

However, while the initial approach focused on testing tools and facilitating their application, the process had to be
adapted in response to the realities observed among participating companies. It became evident that many SMEs
lacked a foundational understanding of what impact measurement entails, the relevance of different tools, and how
impact data can help be used to support compliance, decision-making, and innovation. This challenge is particularly
pronounced among smaller firms, which frequently face resource- and knowledge constraints and lower absorptive
capacity for complex regulatory and technical information.

Following the principles that effective transformation processes must be grounded in the practical realities,
capability levels, and strategic priorities, and that understanding must precede implementation, Modacc sub-
sequently broadened the scope of its intervention. Instead of focusing solely on tool testing and deployment, greater
emphasis was placed on building foundational knowledge and awareness around impact measurement and its role
in sustainability, business development, and regulatory preparedness.
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As with the technology integration pillar, the approach to fostering impact measurement was therefore grounded in
the initial assessment of existing capabilities, barriers, and expectations within the sector. In parallel, a mapping and
prioritization of relevant regulatory and normative frameworks was conducted. Twelve frameworks were considered
most relevant to the fashion and textile industry based on their urgency, complexity, and expected impact mag-
nitude, with three of them (Ecodesign for Sustainable Products Regulation, European Climate Law, and Directive
on Substantiation of Green Claims and Empowering Consumers) being selected as focal frameworks to equip com-
panies with both the knowledge and the practical resources needed to navigate evolving sustainability requirements
and leverage impact measurement as a strategic tool for adaptation and value creation.

As a result, the chosen approach followed an hourglass-shaped process (Figure 11). It began with a broad explora-
tion of stakeholder needs and emerging normative frameworks, which was subsequently narrowed through internal
mapping, assessment, and prioritization activities. From this point onwards, the funnel gradually widened again.
Initial workshops were conducted with business representatives from local ecosystems to build foundational
knowledge on impact measurement and support participants in understanding, assessing, and applying relevant
frameworks.

Following the principle that many companies - particularly SMEs - have limited resources, time, and absorptive ca-
pacity, regulatory requirements were deliberately translated into simple, practical, and actionable guidance. Rather
than presenting regulations in abstract or purely legal terms, workshop participants were provided with simplified
roadmaps and step-by-step action plans outlining concrete measures they could take within their own organizations.
To further strengthen learning and application, these activities were complemented by interactive and gamified ex-
ercises that encouraged participants to apply newly acquired knowledge to realistic business scenarios and product
development challenges. This helped bridge the gap between understanding regulatory requirements and imple-
menting them in practice. As the culmination of the process, the insights generated through these interactions were
then used to develop a practical guide and roadmap addressing the three selected frameworks, which was subse-
quently made available as an open-access resource (“Unboxing Sustainable Fashion”) for wider dissemination
across European ecosystems.

Stakeholder-Centered \

Needs Assessment
Guidelines &

Roadmap Dis-
semination

Capacity Building
Solution Scouting & Roadmapping
Workshops

Regulatory Framework

Mapping and Prioritization

Engagement funnel

Figure 11: Framework developing capacities and guidelines around for impact measurement
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This approach proved highly effective. By initially focusing on a limited number of frameworks and working closely
with local stakeholders, facilitators were able to translate often complex regulatory requirements into clear, practical,
and actionable guidance that could be adopted even with limited resources and expertise. At the same time, the
localized and interactive nature of the workshops enabled the continuous collection of feedback, allowing materials
to be refined based on real-world challenges, questions, and implementation needs. Thus, the chosen approach
reflects the idea that solutions intended for broad adoption are often most effective when developed through close
engagement with end users and iteratively refined before being scaled. By combining focused experimentation,
stakeholder co-creation, and open dissemination, the initiative was able to generate resources that were both locally
grounded and broadly applicable.

Building on Regulation: From Compliance to Business Model

Addressing regulatory requirements through technology and impact measurement constitutes important building
blocks for companies. However, fully leveraging sustainability regulation and succeeding in an evolving regulatory
environment requires integrating sustainability into coherent business models that manage to create economic value
while aligning with the objectives of the European sustainability agenda, particularly the transition towards a circular
economy and the broader goal of decoupling economic growth from resource consumption (European Commision,
2020).

While approaches to developing sustainability-oriented business models and business model elements are dis-
cussed in detail in Chapter 3 “Business Models for Sufficiency and Circularity”, this strand places greater emphasis
on creating a typology of existing business models, their application in practice within the Catalonian Ecosystem,
and the showcasing of successful cases that can inspire and accelerate broader uptake across the sector. (Table 4)
outlines the key steps comprising the approach to this development pillar.

Step | Contribution to Main Objective Results Obtained
1 Academic research on sustainable Identification of predominant SBM typologies applicable to tex-
business models tile and fashion industry
2 Mapping of sustainable business Identification of experts and knowledgeable professionals
models in Catalonia
3 Survey creation Development of stakeholder consultation methodology and tool
4 Stakeholder insights collection Collection of ecosystem perceptions and implementation chal-
lenges
5 Mapping of brands implementing Validation and consolidation of practical examples
SBMs
6 Creation of the living document Development of open-access educational and dissemination
material
7 Dissemination Publication and ecosystem-wide communication of results

Table 4: Steps to building a knowledge resource and directory for sustainability-oriented business models

The process began with academic and sectoral desk research on sustainability-oriented business models relevant
to the textile and fashion industry. This stage established the conceptual foundation for the pilot by identifying pre-
dominant business model typologies related to circularity, resource efficiency, waste reduction, transparency, social
impact, and extended product lifecycles. It also provided insights into common implementation barriers, enabling
factors, and innovation opportunities among SMEs, informing the subsequent ecosystem mapping and stakeholder
survey.

Building on this foundation, the MODACC pilot team conducted a mapping exercise to identify organisations within
the Catalonian fashion and textile ecosystem that had already adopted sustainability-oriented business models or
operational practices. The objective was not only to capture the diversity and maturity of sustainability initiatives
within the region but also to identify concrete examples capable of inspiring and accelerating adoption by other
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actors. The mapping included fashion brands, consultancies, technology providers, innovation centres, sectoral or-
ganisations, and waste management actors, creating a comprehensive overview of the regional sustainability eco-
system.

To complement the mapping activities, a stakeholder survey was designed and distributed to gather empirical in-
sights into ecosystem maturity, implementation barriers, integration gaps, and sustainability priorities. The engage-
ment strategy sought to capture perspectives from a representative range of ecosystem actors while generating
transferable knowledge for the wider European textile and fashion sector. Many respondents had previously partici-
pated in the first pilot iteration, ensuring a high response rate.

The results of the desk research, ecosystem mapping, and stakeholder survey were consolidated into an open-
access living document (Catalan Fashion Companies with Sustainable Business Models) designed to showcase
successful sustainability-oriented business model implementation within the Catalonian textile and fashion ecosys-
tem. The final document was disseminated through MODACC communication channels, including its website and
LinkedIn platform, contributing to ecosystem visibility, collaborative learning, and the wider CRAFT-IT4SD objective
of supporting sustainability transition through the sharing of practical knowledge and successful examples.

Transferable Development Outcomes

CRAFT-IT4SD’s perspective of viewing sustainability regulation as an opportunity, combined with its multifaceted
approach to fostering this perspective in practice, resulted in several outcomes that highlight its replication value.
Drawing on Modacc’s implementation experience as an illustrative case, the following section synthesizes these
outcomes to illustrate how replication by other facilitators can strengthen regulatory readiness and value creation in
other ecosystems.

A. Increased ability to connect regulation and technology

Combining capacity-building activities and cross-industry networking enables companies to view technology not
merely as an operational tool, but as a strategic means of responding to regulatory change and generating value
beyond compliance. In doing so, these initiatives address a key challenge identified at the outset: the lack of a clear
and intuitive connection between regulatory requirements and technological solutions.

A core prerequisite for leveraging regulation through technology is the ability to identify, understand, and evaluate
technological opportunities in light of emerging sustainability requirements and broader business objectives. Such
capabilities can be effectively developed through targeted capacity-building activities that translate complex regula-
tory and technological developments into practical business considerations. In the case of CRAFT-IT4SD, tailored
workshops played a key role in strengthening companies’ ability to make informed decisions regarding technology
adoption and integration, enabling them to assess not only compliance benefits but also opportunities for innova-
tion and value creation.

The technology scouting and brokerage further facilitate new connections between industry actors and technology
providers, improving awareness of available options and strengthening the regional innovation ecosystem. These
interactions subsequently foster exploratory collaborations, pilot projects, and continued dialogue between partici-
pants, moving companies from awareness and understanding towards experimentation and implementation. Such
early-stage experimentation represents an important precursor to longer-term innovation, adoption, and organiza-
tional transformation.

B. Enhanced capability to operationalize regulatory requirements

Understanding and operationalizing emerging sustainability regulations remains a significant challenge for many
companies, yet it is an important prerequisite for turning regulatory requirements into opportunities for innovation
and value creation. Narrowing the focus to a limited number of strategically relevant frameworks and providing tai-
lored guidance helps strengthen organizations’ understanding of sustainability regulations, impact measurement
concepts, and the relationship between measurement, compliance, and business strategy.
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Simplified guidance, practical roadmaps, and hands-on exercises make complex regulatory concepts accessible and
relevant to day-to-day business operations and position impact measurement not merely as a compliance and re-
porting obligation, but as a strategic capability that supports decision-making, innovation, and organizational devel-
opment. Tailoring content to the realities, resources, and capability levels of participating organizations is particularly
important for reducing the knowledge and capacity barriers that often prevent smaller firms from engaging proactively
with sustainability regulation.

Close interaction with stakeholders creates valuable feedback loops that support the iterative refinement of guidance
materials and ensure their practical relevance. This enables local learning and implementation experiences to be
transformed into transferable guides and roadmaps that can be adapted across different contexts. As such, the
funnel-shaped process of needs assessment, prioritization, capacity building, co-creation, and open dissemination
provides a replicable model for helping organizations respond effectively to evolving sustainability requirements.

Overall, the approaches demonstrated how targeted capacity-building, ecosystem facilitation, and practical transla-
tion mechanisms can transform sustainability regulation from a compliance challenge into a platform for experimen-
tation, innovation, collaboration, and value creation.

C. llluminating the path to sustainability in business

To accelerate the sustainability transition, it is essential to demonstrate that sustainability-oriented business mod-
els are not merely compliance responses but viable sources of innovation and competitive advantage. Showcasing
successful examples provides organisations with a platform, reduces uncertainty for others, and inspires broader
adoption, gradually influencing customer awareness, market expectations, and industry practices.

A key replication-relevant outcome is the demonstration of how ecosystem-wide visibility can accelerate the adop-
tion of sustainability-oriented business models. By systematically identifying, mapping, and showcasing successful
implementation cases, ecosystems can reduce uncertainty, make abstract sustainability concepts tangible, and
provide SMEs with relatable examples operating under similar conditions. Rather than prescribing a single busi-
ness model, the approach creates a continuously evolving knowledge base that inspires experimentation, high-
lights diverse pathways towards sustainability, and gives pioneering organisations a platform to influence peers
and shape broader market expectations.

CRAFT-IT4SD's Modacc addresses this through an open-access living document that combines desk research,
ecosystem mapping, and stakeholder perspectives into a practical directory of Catalonian organisations imple-
menting sustainability-oriented business models. The document highlights diverse implementation approaches
and showcases real-world examples that SMEs can learn from and adapt to their own context. Complemented by
business model typologies, ecosystem insights, implementation trends, and stakeholder reflections, the living doc-
ument serves as an evolving knowledge resource that promotes collaborative learning, increases the visibility of
pioneering organisations, and accelerates the uptake of sustainability-oriented business models across the textile
and fashion ecosystem.

D. Deriving Policy Recommendations

As discussed in the Perspective section of this development strand, the sustainability transition is shaped not only
by how companies interpret and respond to regulatory frameworks but also by how those frameworks are designed
and implemented. Accordingly, CRAFT-IT4SD has generated insights that contribute to a better understanding of
the practical implications of existing legal frameworks, providing valuable feedback on implementation challenges
and opportunities to strengthen their capacity to foster innovation across diverse actors (Heijnen et al., 2025).

This work began with a mapping and analysis of relevant policy documents, followed by engagement with sister
projects and key initiatives to ensure alignment and identify complementarities. As the project progresses, these
perspectives and recommendations continue to evolve. Several priorities have emerged: improving access to high-
quality sustainability data and common data standards, particularly for small and micro-enterprises; increasing the
visibility and representation of micro-companies, whose fragmentation often limits their influence in policy processes;
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promoting the uptake of bio-based and other low-impact materials to address microplastics and broader environ-
mental pollution; and prioritizing and incentivizing sufficiency-oriented business models that reduce resource con-
sumption while creating sustainable value.

Although not a direct outcome of CRAFT-IT4SD's efforts to help companies translate regulation into business op-
portunities, the resulting interactions have created valuable feedback loops that enable facilitators to capture and
reflect on companies' experiences with existing regulatory frameworks. These insights can, in turn, be communicated
upstream to policymakers, informing recommendations that support not only more effective adoption but also the
ongoing refinement and improvement of the underlying frameworks

Key Insights for Replication

The central takeaway is that regulation becomes an opportunity not through legislation itself, but through the capa-
bilities that organizations develop in response to it. Companies can adopt either a reactive or a proactive approach
to regulatory change (Morcillo et al., 2025). A reactive approach focuses on meeting legal obligations while minimiz-
ing disruption and compliance costs. In contrast, a proactive approach anticipates regulatory developments and
treats sustainability frameworks as strategic guidance for innovation and business development. In the former case,
regulation is primarily experienced as a constraint and cost factor; in the latter, it becomes a catalyst for innovation
and long-term business value.

In practice, however, this distinction is rarely clear-cut. Moving beyond compliance is not an immediate shift in mind-
set but a gradual process that begins with developing an understanding of regulatory frameworks and their implica-
tions, followed by building the capabilities needed to interpret, strategically respond to, and ultimately leverage them
for innovation and business development. Through a multifaceted approach that integrates technology, impact meas-
urement, and business modelling, CRAFT-IT4SD supports companies in progressing from understanding sustaina-
bility frameworks to integrating them into their operations and leveraging them for business development.

Successful replication in other contexts depends less on the specific regulatory frameworks selected and more on
creating the right conditions and mechanisms that help organizations understand regulatory change, identify its stra-
tegic relevance, experiment with possible responses, and convert compliance requirements into new forms of value.
The following transferable key considerations derived from CRAFT-IT4SD's approach help guide successful replica-
tion by other facilitators:

« Start from Real Organizational Needs — Interventions are most effective when they are grounded in the
actual needs, priorities, capabilities, and challenges faced by adopters rather than assumed needs.

« Build Regulatory Literacy Before Introducing Solutions — Companies cannot leverage regulatory oppor-
tunities if they lack a basic understanding of the underlying concepts, objectives, and implications of new
requirements.

o Treat Compliance as a Source of Strategic Intelligence — Compliance-related activities and data should
be presented not merely as reporting obligations but as valuable sources of insight for decision-making,
innovation, and business development.

¢ Make the Regulation—-Technology Connection Explicit — Firms do not necessarily associate regulatory
requirements with technological solutions and that connections between regulatory challenges and techno-
logical opportunities must be actively established.

o Reduce Complexity and Prioritizing Strategic Relevance — Mapping and prioritizing frameworks accord-
ing to their urgency, complexity, and expected impact helps simplify their content and concentrate efforts on
areas with the highest potential for both compliance and value creation.

e Use Local Learning to Create Scalable Knowledge — Insights generated through local experimentation
and stakeholder engagement can be transformed into transferable resources that support adoption and ad-
aptation across broader ecosystems.

¢ Innovation Ecosystems Require Active Brokerage, Not Passive Networking — Meaningful collaboration
and innovation are more likely to emerge when dedicated actors actively connect stakeholders, facilitate
interactions, and create opportunities for joint experimentation and learning
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o Make Success Visible — Showcasing viable models for leveraging green legislation in practice and provid-
ing a platform for success cases constitutes valuable means to inspire adoption and provide fuel for an
ongoing sustainability transition.

Related Resources

The following selected resources have been developed within CRAFT-IT4SD to facilitate companies' adoption of
sustainability legislation and support the translation of regulatory requirements into innovation and business devel-

opment opportunities (

Table 5).

Resource Type Description

Catalonian Fashion Companies with | Open-ac- To understand and showcase how companies can respond

Sustainable Business Models cess docu- | to regulatory developments, this document provides insights
ment into the current state of adoption of sustainable business

models in Catalonia.

This document provides an overview of existing business
models archetypes and gives visibility to companies that have
successfully implemented them.

Unboxing Sustainable Fashion Open-ac- A detailed guide published by Modacc based on their work in
cess docu- | supporting micro-companies in responding and leveraging
ment regulation.

The guide focused on three key EU regulations: Ecodesign,
Decarbonization, and Green Claims. It explains their content
and implications in detail and provides step-by-step instruc-
tions for how companies can address them. The guide also
offers an overview of relevant tools to conduct impact and
performance measurement and guidelines for how to use
them.

Guiding the Adaption of Micro-Com- | Article The article describes Modacc’s process for turning legislation

panies and SMEs to the new Legal, into a strategic opportunity and enhancing ecosystem readi-

Sustainable, and Digital Framework ness.

in the Textile and Fashion Sector

From Compliance to Integration: | Article This article explores what moving from compliance to integra-

Value Creation through Legislation tion really means, and why it can become one of the most

Adoption transformative investments for companies navigating the

EU’s sustainability landscape.

Fashion Industry under the Legisla- | Article This article discusses how evolving EU sustainability regula-

tive Loop tions are reshaping the fashion industry.

On the Spotlight: The Role of Certi- | Article This article explains the why and how of certification and la-

fication and Labelling in Sustainable belling in the fashion industry.

Fashion

Digital Transformation as a Catalyst | Article This article addresses the question of how smaller companies

of Change for Micro Companies and can turn digitalization into an opportunity for innovative

SMEs change.

Optimizing your Sustainable Busi- | Article This article provides guidelines for integrating data into

ness Model by Using Data Analyt- SMEs.

ics: A Short Guide for SMES

Where Heritage Meets Innovation: | Article This article provides an overview of CRAFT-IT4SD’s second

CRAFT-1T4SD Pilots Crafting a Cir-
cular and Sustainable Future

iteration pilot activities, including those focused on legislation.
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MODACC, The Catalan fashion | Article The article outlines Moddacc’s approach to capacity building

cluster drives sustainability with the via workshops and specialized training

training series «From challenge to

opportunity»

D4.2 Initial Report of the Pilots | Report Detailed description of the first pilot iteration focusing on

(Chapter 2.3) Chapter strengthening the regulation-technology link, including objec-
tives, methods, participants, and findings.

D4.3 Interim Report of the Pilots | Report Detailed description of the second pilot iteration focusing on

(Chapter 3.3) Chapter strengthening the regulation-impact link, including objectives,
methods, participants, and findings.

D4.5 Final Report of the Pilots (Up- | Report Detailed description of the third pilot iteration focusing on reg-

coming) Chapter ulation and business modelling, including objectives, meth-
ods, participants, and findings.

D1.5 Initial Policy Recommenda- | Report The report provides policy recommendations based on an

tions (Updated version upcoming) analysis of existing policy papers, CRAFT-IT4SD findings,
and interactions with sister projects and initiatives.

D5.2 Climate impact assessment of | Report The report illustrates and applies Life-Cycle-Assessment as
selected business models a method for measuring and understanding environmental
impact.

Tecnomoda 360: a new event to re- | Announce- | Technology Fair organized by Modacc to help connect fash-

think the future of fashion through | ment ion and textile companies with technology providers.

technology and sustainability

Table 5: Resources — Green legislation as innovation catalyst
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5. Open Platforms for Collaborative Innovation and Data-Driven
Services

This pathway addresses technology integration as an ecosystem and replication challenge.

Target Groups: Local and Regional CCSI-ecosystems; Local, Regional, and National Technology Infrastructures;
Business and Innovation Clusters; Local, Regional, And National Industry and Business Chapters; Local, Regional,
and National Policy Makers

Perspective

This pathway addresses technology integration as an ecosystem and replication challenge. Rather than presenting
technologies as isolated tools, it focuses on how open platforms, data-driven services, NFC tags, Al, digital garment
workflows, virtual presentation formats, sensory testing, material-first methods and shared learning resources can
help CCSI actors collaborate around sustainability. The emphasis is on practical adoption, shared infrastructures
and low-threshold experimentation, especially for micro-companies, SMEs, educators and ecosystem intermediar-
ies.

Across the CRAFT-IT4SD pilots, this question emerged from practical needs rather than from a pre-defined technol-
ogy agenda. Smaller actors in craft, fashion and textile ecosystems are increasingly expected to work with product
data, sustainability information, digital documentation, emerging technologies, cultural heritage and regulatory re-
quirements. However, many micro-companies, SMEs, craft practitioners and educators lack the time, resources,
shared standards and technical capacity to do so alone.

Technology integration is understood here as the development of shared infrastructures for collaboration. These
include open-access guidance documents, technology directories, DPP-like product pages, digital garment work-
flows, NFC-based storytelling, Al-supported design tools, biometric and sensory testing, material-first design meth-
ods, virtual presentation formats, learning resources, co-creation formats and lab-based facilitation. Their value lies
not only in collecting data or introducing new tools, but in helping actors translate technologies and data into deci-
sions, relationships, learning and sustainable practices.

Technologies should therefore be assessed not only in terms of functionality, but also through cost, usability, interop-
erability, data ownership, energy use, access to skills and compatibility with existing SME workflows. In this sense,
open platforms and data-driven services are not only digital repositories, but decision support environments that help
SMEs choose, test and adapt technologies in relation to concrete product, customer and sustainability needs.

Approach

This strand is grounded in four pilot cases: MODACC worked with regulatory guidance, impact measurement and
SME-oriented open-access resources. TUIASI/REGINNOVA explored co-creation methods, additive manufacturing
and the digitisation of heritage-based capsule collections. OAMK/Oulu tested the Open Connector Platform through
an upcycled performance costume and DPP-like storytelling format, while also developing low- tech circular craft
practices and accessible workshop formats. VIA explored responsible technology use through NFC, Generative Al,
material driven design, biometric and sensory testing, lab-based learning and future-oriented textile tools. In this
context, future oriented textile tools refer both to 3D fashion technologies, including body scanning, CLO3D and
digitalisation workflows, and to 2D textile material technologies, including digital looms, digital Stoll knitting machines
and digital printers used as industrial lab-scale tools for experimentation, prototyping and learning.

The strand overlaps with other parts of the playbook. It connects to green legislation because traceability, Digital
Product Passports, green claims and impact measurement require structured product and sustainability data. Block-
chain, NFTs and digital provenance platforms have also been identified as possible traceability and digital ownership
layers. Their relevance for SMEs lies primarily in authenticity, repair and resale histories, provenance documentation,
product lifecycle records and digital-physical product links. However, these technologies involve barriers such as
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technical complexity, unclear costs, cryptocurrency volatility, platform reputation and energy use, and should there-
fore only be adopted where they create clear transparency or circular business value.

The strand also connects to learning communities because open resources and platforms can support peer learning
and micro-credentials. It connects to circular and sufficiency-oriented business models because product information,
storytelling, repair guidance and material knowledge can support longer product use and alternative value proposi-
tions. The specific focus here is the infrastructure and service layer: how open, shared and facilitated digital formats
can help local CCSI ecosystems collaborate around sustainability without increasing the burden on smaller actors.

MODACC: open-access guidance for SME regulatory adaptation

The Catalonian pilot addressed a concrete problem: fashion and textile SMEs need to adapt to emerging European
sustainability legislation, but many lack the internal capacity to interpret regulatory texts, identify relevant tools and
translate compliance requirements into operational change. MODACC therefore worked with open-access guidance
and data services to lower the threshold for SME adaptation.

In its second iteration, MODACC selected three legislative frameworks for implementation with SMEs: the Ecodesign
for Sustainable Products Regulation, the European Climate Law, and the Directive on Substantiation of Green Claims
and Empowering Consumers. These were selected because of their relevance, urgency level and complementarity
for Catalan SMEs. MODACC then organised three in-person workshops structured around legislative explanation,
capacity building, impact measurement tools, gamified application and practical roadmaps for internal implementa-
tion.

A key result was the open-access document Unboxing Sustainable Fashion, published in Catalan and English on
the MODACC website. The document includes descriptions of selected legislative frameworks, timelines and scope
of application, implementation roadmaps, available impact measurement tools and practical tips for integrating these
tools into business operations. MODACC later confirmed that this document has proven useful for SMEs and can
serve as a basis for replication in other pilot sites. MODACC also identified the living document Sustainable Business
Models in Catalonia, developed under the third iteration, as a further open-access resource that may support repli-
cation.

MODACC'’s contribution should not be understood as a direct pilot of DPP platforms, Al systems or impact measure-
ment technologies. Rather, the pilot focused on building the knowledge base that SMEs need in order to understand
these technologies, assess their relevance and identify local suppliers or piloting options. For replication, this is
important: open platforms do not need to begin as complex technical systems. They may begin as shared knowledge
infrastructures, such as open-access documents, curated tool overviews, workshops, roadmaps, technology direc-
tories, matchmaking formats or living resources. The central value lies in translation: from regulatory and technical
complexity into actionable steps that smaller companies can understand and use.

The case is also strongly context-dependent. MODACC emphasises that its pilot was built on a needs-based ap-
proach, beginning with focus groups and ecosystem mapping. The main lesson for other ecosystems is therefore
not to copy the Catalan materials directly, but to know the local ecosystem, understand the needs of the target group,
identify relevant stakeholder relations and select the value-delivery format most suitable for SMEs.

TUIASI/REGINNOVA: digital documentation of heritage-based fashion

The Romanian pilot addressed a different problem: how can traditional craftsmanship and cultural heritage remain
relevant and inclusive in a contemporary fashion context shaped by digital technologies, sustainability concerns and
changing modes of presentation?

The pilot, led by TUIASI and co-led by REGINNOVA, focuses on additive manufacturing and 3D printing for sustain-
able crafted capsule collections. It works with Moldavian cultural heritage and traditional craft, including motifs and
references from traditional costumes, pottery, Easter eggs and Romanian artcraft. These references are translated
into contemporary fashion collections enhanced by additive manufacturing and digital tools.

Several results are applicable for replication. These include the hands-on workshop format on additive manufacturing
and 3D printing on flexible materials; the co-creation methodology combining artisans, students, designers, engi-
neers, SMEs and TUIASI Fab Labs around heritage-inspired capsule collections; and the use of heritage motifs as
design inputs for 3D-printed accessories, textile applications, digital embossing and embroidery.

Other results remain prototypes or work-in-progress. These include the digitisation of collections through digital files,
photos, videos and patterns, and an interactive digital fashion show using digital avatars and fabric simulations. The
pilot began digitising the collections using Style3D ASSYST, Al and VR-related tools to create digital garments,
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avatars and fabric simulations. The Cucuteni garments were digitised using Style3D ASSYST, enabling reconstruc-
tion of physical garments in a virtual environment and supporting analysis of volumes, materials and behaviour. This
work is best understood as a proof-of-concept and as groundwork for future virtual presentation formats.

Virtual presentation formats can broaden how craft processes, collections, studios, exhibitions and learning environ-
ments are documented and communicated. Formats such as 360-degree content, browser-based virtual spaces,
virtual tours, XR environments and digital showrooms can make physical garments, cultural references and produc-
tion contexts accessible beyond the immediate pilot setting, without requiring full-scale immersive infrastructure.

For replication, the TUIASI/REGINNOVA case shows that data-driven services can be embedded in design, learning
and documentation workflows. Here, the platform logic is not only about compliance data or product registration. It
is also about making craft processes, heritage references, garment construction, material behaviour and visual nar-
ratives shareable through workshops, exhibitions, digital garments, virtual prototypes, videos, process documenta-
tion and public validation.

The case also shows clear limitations. Some 3D printing materials still lack the flexibility, softness, washability and
durability needed for traditional textile garments, and further testing is required on fabric adhesion and washability
before wider use in wearable products. SMEs, artisans and students also needed support to translate traditional
motifs into digital formats and adapt designs for 3D printing and Al-based visualisation. Access to specialised infra-
structure, such as 3D printing, CAD and clothing manufacturing labs, may not be available to all micro-companies or
craft practitioners.

A key lesson from the Romanian pilot is to treat heritage motifs as knowledge artefacts rather than merely decorative
elements. When understood as carriers of cultural knowledge, traditional techniques, and local identity, these motifs
become resources for design innovation that can be reinterpreted through contemporary digital tools while preserving
their cultural significance. Replication should begin from a strong local learning community and involve craftspeople,
designers, students, engineers, SMEs and cultural institutions. The specific symbols, motifs and collections should
not be replicated directly, as they are embedded in their local cultural heritage ecosystems and carry context-specific
cultural meaning. From an ethical perspective, replication should therefore focus on the underlying methodology of
engaging with local heritage through co-creation and research, rather than reproducing cultural expressions devel-
oped in another regional context. Each CCSI ecosystem should identify its own craft traditions, materials, community
partners, available labs and storytelling formats.

OAMK/Oulu: Open Connector and DPP-like storytelling

The Oulu pilot provides the clearest example of direct platform testing within this strand. The second pilot iteration
at OAMK focused on integrating innovative technologies into craft and performance contexts while promoting sus-
tainability and SME-friendly solutions. Activities included printed electronics in textiles, immersive visual program-
ming with TouchDesigner, gamification and circular design approaches using recycled materials.

The central platform case is the Sun Wind performance and Open Connector test. OAMK created a dancer’s dress
using used coffee packaging, drawing on a traditional Finnish basket-weaving method. The dress was tested in the
proof-of-concept Sun Wind performance at the Oulu Plenary Meeting in November 2025. The performance used
TouchDesigner for audio-reactive and motion-tracked visuals, a Microsoft Kinect LIDAR camera to track the dancer’s
movements, and a LED wall and lighting system that reacted to the performance environment.

The video and selected photos from the performance were uploaded to the Open Connector Platform. OAMK created
a product page for the Sun Wind dress, including a preview page and an OAMK CRAFT brand page. This made the
garment, performance documentation and storytelling content accessible through a DPP-like platform structure. The
Technology Scan Report provides a more detailed description of this workflow. Fashion and craft SMEs can create
a Brand Showcase page, add products through the Products page, generate unique IDs for each physical item,
encode these IDs into NFC tags, and connect products to Perks as bonus content. Perks may include behind-the-
scenes images, videos, games, documentation or storytelling material.

The Open Connector Platform therefore works less as a closed content repository and more as a gateway between
a physical product, a unique item ID, NFC interaction and externally hosted or platform-hosted digital content. The
report also clarifies how the platform can support basic mini-DPP preparation. SMEs can use the product description
field to record product information such as list of components, material of components, place of origin of components
and place of assembly. This connects storytelling, product identity and future DPP-readiness within the same prac-
tical workflow.
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OAMK's follow-up clarified that the most replication-ready elements are not the most technically complex ones. Cir-
cular craft practices such as fish leather tanning and the upcycling of coffee packaging into garments are highly
transferable because they rely on low-cost, widely available or free materials and basic tools. Workshop-based learn-
ing formats on printed electronics, gamification and TouchDesigner are also ready for replication and can be trans-
lated into training activities or micro-credential courses. The use of open-access and low-cost tools, including Touch-
Designer, web-based game engines and community-supported learning resources, supports transferability by reduc-
ing entry barriers for SMEs. Basic NFC-enabled storytelling, where garments are linked to digital content such as
educational games or product information, was also successfully implemented and can be replicated, although the
backend system requires further development.

At the same time, several results remain prototypes or work-in-progress. The Open Connector Platform is still in beta
development, although the Technology Scan Report indicates that the Perks functionality has been updated and can
now be tested by SMEs. Preview pages for products are live, while the public brand page is not yet fully live. The
platform should therefore be described as a promising but still developing infrastructure, where bugs and limitations
may still occur. Advanced wearable technologies, such as printed electronics integrated into textiles and interactive
LED garments, also remain experimental due to power supply, battery performance, washing, durability and every-
day usability challenges.

These limitations are relevant learning points for replication. They show that DPP-like systems for CCSI ecosystems
must be tested with real creative artefacts, not only standardised demonstration products. Performance costumes,
reused materials, video, movement, cultural storytelling, brand pages, NFC IDs and multimedia documentation cre-
ate more complex platform requirements than ordinary product information fields.

The main lesson from OAMK is that successful replication depends on combining accessible, low-tech practices with
gradually introduced digital innovation. Approaches that start from familiar craft methods and incrementally integrate
digital elements are more effective for SMEs than technology-driven models. Workshop-based co-creation is also a
critical success factor, as it supports skill development, cross-sector collaboration and network-building. The most
transferable element of the OAMK pilot is therefore not one specific technology, but a process model based on co-
creation, accessibility and gradual innovation.

VIA: responsible technology use and material-first data

The Danish pilot, led by VIA University College, contributes by showing how open platforms and data-driven services
can be developed from situated craft practice rather than from technology alone. The pilot focuses on combining
craft with digital technologies for sustainability in garment design and consumer approaches. Across its three itera-
tions, VIA worked with future scenarios, Generative Al, NFC tags, material-driven design, biometric testing, lab-
based learning, analogue-digital material exploration and body diversity through body scanning and 3D design tools.

The first iteration established the pilot’s focus on future scenarios, Al and NFC tags as digital carriers, exploring how
digital technologies could support product communication, consumer engagement and preparation for DPP-related
forms of product information. In the second iteration, VIA worked through four lines of activation: lab work with micro-
companies, student work with material-driven design (MDD4AT), Al-based print experiments using traditional pat-
terns, and casein-based biomaterial development using traditional knowledge. This iteration generated substantial
documentation, including onsite lab observations, practitioner interviews, photographs and videos, student process
books, MDD4AT templates, material samples, prompts, planned eye-tracking data, sensory testing and NFC-related
video documentation. The third iteration extended the pilot towards body diversity and empathic design, using body
scanning, pattern and fabric digitisation, CLO3D and biometric testing to explore how micro-companies can combine
craft knowledge, digital garment development and user-oriented design.

Several operational contributions are relevant for replication. The Textile Thing from the Future adapts a future-
scenario game to textile and clothing contexts by adding textile-specific cue cards, a resource card and “re-growth”
as an additional arc. The Al Rocket supports critical and professional use of generative Al in design processes,
framing Al as a creative sparring partner rather than a replacement for the designer. VIA also worked with NFC tags
through hands-on workshops for students and practitioners, with some micro-companies testing NFC-based interac-
tion with potential customers.
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The Technology Scan Report adds a broader distinction between online Al platforms and local Al tools. Online Al
services may lower the threshold for text, image, video, audio and 3D content generation, but they also raise issues
concerning data use, platform dependency, subscriptions, credit systems and undisclosed energy sources. Local
and open-source tools may provide more control over unpublished designs, customer-related material and sensitive
project data, but require stronger hardware and technical skills. This strengthens VIA’s emphasis on critical and
responsible Al use rather than treating Al as a neutral design tool.

A central contribution is Material Driven Design for Apparel and Textiles (MDD4AT), which offers a material-first
model for working with existing, surplus, recycled, bio-based or otherwise constrained materials. VIA also developed
a Sensory Box for testing respondents’ tactile reactions to casein-based biomaterials through facial expression anal-
ysis and galvanic skin response. Forty-six respondents participated in this testing.

VIA’s follow-up indicated that, from a research perspective, the relevant approaches are considered ready for repli-
cation, especially The Textile Thing from the Future, MDD4AT and empathic design.

Based on the available pilot material, the VIA case also contributes an important caution. Observations and inter-
views with micro-companies revealed that some technologies improved workflow or communication, while others
were experienced as barriers to practitioners’ embodied craft knowledge because unfamiliar digital tools could be
more complex and time-consuming than established analogue practices. For replication, this means that responsible
open platforms and data-driven services should not only organise final product data. They should support experi-
mentation, material dialogue, critical Al use, sensory testing, NFC-enabled storytelling, lab-based learning, and the
translation of craft and heritage knowledge into shareable formats without losing their situated character.

A key lesson from the Danish pilot is that digital technologies should be introduced as extensions of craft practice
rather than as ends in themselves. Across the three iterations, the pilot demonstrated that tools such as Al, body
scanning, NFC, digital patternmaking and biometric testing created the greatest value when they responded to prac-
titioners’ existing material knowledge, design processes and user needs. Conversely, technologies that disrupted
established craft practices without clear practical benefits were less readily adopted. This highlights the importance
of practice-driven rather than technology-driven innovation when combining craft, heritage and digital technologies.

Transferable Development Outcomes

Across the four pilots, the activities produced a set of transferable outcomes relevant to technology integration, open
platforms and data-driven services. These outcomes should not be understood as one integrated platform, but as a
distributed infrastructure of replicable tools, methods, data practices and collaborative formats that can be adapted
by other CCSI actors, SMEs, educators and regional innovation ecosystems.

A first replication-relevant outcome is the development of accessible guidance formats for SMEs. MODACC’s work
with regulatory guidance, impact measurement and sustainable business model resources demonstrates how com-
plex policy and sustainability frameworks can be translated into open-access materials that smaller companies can
use as entry points for implementation. The transferable value lies beyond the specific cases, but more in the format:
a modular, accessible and updateable knowledge resource that can help SMEs understand regulatory change, as-
sess their own sustainability practices and identify practical next steps.

A second transferable outcome is the use of DPP-like and product-information demonstrators as learning infrastruc-
tures. OAMK’s Open Connector test with the Sun Wind dress showed how product pages, brand pages, perks,
unique IDs, multimedia documentation, NFC interaction and storytelling can be combined in a single workflow. The
replication value of this result is that it demonstrates how SMEs and creative actors can experiment with product
data before entering more advanced or compliance-heavy DPP systems. It also shows that future product-infor-
mation infrastructures in fashion and textiles may need to accommodate cultural, visual and narrative content along-
side technical product data. For other ecosystems, this provides a model for low-risk experimentation with traceabil-
ity, consumer interaction and added-value services.

A third outcome is a transferable workflow for digital garment development and virtual presentation. TUIASI/RE-
GINNOVA’s work with digitised heritage-based garments, digital garments, avatars and fabric simulations demon-
strates how craft-based fashion can be translated into digital formats for co-creation, documentation, training and
future virtual presentation. Although some outputs remain prototype-based, the underlying method is replicable:
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combining cultural research, co-creation, digitisation, 3D garment simulation and training activities in a structured
workflow. This can be adapted by education providers, design schools, heritage actors and SMEs seeking to explore
digital product development without separating it from cultural attribution and craft knowledge.

A fourth transferable outcome is the development of data-supported craft and material methods. VIA’s work with
NFC tags, Al Rocket, MDD4AT, Sensory Box, casein recipes and Al prompting for print patterns shows how data-
driven and digital tools can support design decisions, material development, consumer response, critical Al use and
heritage-based experimentation. OAMK’s fish leather tanning, coffee-packaging upcycling, gamification and Touch-
Designer workshops further show that circular innovation does not have to depend only on high-end digital infra-
structure. The transferable lesson is that low-tech circular craft practices and accessible digital tools can be combined
into workshop formats that are affordable, adaptable and suitable for SMEs, students and local creative ecosystems.

A fifth replication-relevant outcome is the creation of learning and capacity-building formats. OAMK’s workshop ma-
terials on printed electronics, gamification and TouchDesigner, TUIASI/REGINNOVA'’s training workshop on additive
manufacturing and 3D printing on flexible materials, MODACC’s workshop material on norms and technologies, and
VIA’s MDD4AT, Textile Thing from the Future and empathic design approaches can all be adapted into micro-learn-
ing modules, professional training sessions or open educational resources. Their main value is not only the content
produced in each pilot, but the possibility of turning pilot-based experimentation into repeatable learning formats for
different regional and institutional contexts.

The pilots also generated transferable knowledge regarding barriers and implementation conditions. OAMK identified
usability issues in Open Connector and limitations related to wearable electronics. MODACC identified limited SME
skills, lack of financial resources, low adoption rates and reluctance to change in some companies. VIA identified
tensions between digital tools and embodied craft knowledge. TUIASI/REGINNOVA identified the need for special-
ised infrastructure, material testing and careful cultural attribution when digitising craft-based fashion. These barriers
are themselves replication-relevant because they clarify what future adopters must plan for: technical support, facil-
itation, training, realistic resource levels, ethical attribution and long-term platform maintenance.

The overall result of the activities is therefore not a single technical product, but a set of transferable building blocks
for collaborative innovation and data-driven services. These include open-access guidance models, DPP-like de-
monstrator formats, digital garment workflows, material experimentation methods, low-threshold digital toolkits, work-
shop formats, training modules and principles for responsible technology use. Some of these are ready for direct
replication as methods or formats, including MODACC’s SME guidance approach, TUIASI/REGINNOVA’s co-crea-
tion and workshop methodology, OAMK’s low-tech circular craft and digital workshop formats, and VIA’s MDD4AT,
Textile Thing from the Future and empathic design approaches. Others require further development before wider
transfer, especially long-term platform maintenance, public access to digital assets, cross-platform interoperability,
robust DPP backend systems, advanced wearable technologies and evidence of SME adoption after the pilot phase.

Key Insights for Replication

Replication should begin with a concrete ecosystem need. For MODACC, the problem was that SMEs are challenged
in interpreting legislation and impact measurement. For OAMK, it was how to represent an upcycled performance
costume and its story in a DPP-like platform, while also making circular craft and digital experimentation accessible.
For TUIASI/REGINNOVA, it was how to bring heritage-based fashion, additive manufacturing and digital documen-
tation together through co-creation. For VIA, it was how micro-companies and students could use digital technolo-
gies, material knowledge and consumer-response data without losing the situated quality of craft.

A transferable process should therefore begin with ecosystem mapping: who the actors are, what data they already
have, what they struggle to document, which technologies they can realistically use, and what decisions the platform
or service should support. MODACC's follow-up strongly reinforces this point: other ecosystems should first know
their stakeholders, understand the needs and challenges of their target group, identify how different stakeholder
types can collaborate, and select the delivery format that creates real value rather than prioritising attendance KPlIs
alone.

Open platforms should also be treated as social infrastructures, not only technical systems. Across the pilots, plat-
form-related work depended on facilitation, translation and trust-building. MODACC’s workshops and open-access
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documents worked because the cluster acted as an intermediary between legislation, tools and SMEs. VIA’s lab-
based learning worked because micro-companies could work with experts on their own materials and challenges.
OAMK'’s Open Connector test generated learning because the platform was tested through a concrete artefact and
performance context. TUIASI/REGINNOVA'’s work depended on co-creation between craftspeople, students, de-
signers, engineers, SMEs, Fab Labs and cultural institutions.

Tools should be low-threshold and modular. Micro-companies and craft practitioners rarely have capacity to engage
in large, complex digital transformation processes. A company should be able to use one guide, one product page,
one template, one NFC experiment, one workshop or one lab session without needing to adopt a full platform eco-
system. This is especially important if platforms are intended to support SMEs with limited administrative, financial
and digital capacity. OAMK’s experience suggests that replication is strongest when low-tech craft practices are
combined with accessible digital tools and gradual learning. The Technology Scan Report reinforces this by recom-
mending that SMEs start with one small experiment, such as an NFC tag for one product, a digital care page, a 3D-
printed repair part, a virtual prototype or one Al-assisted product text. This small-step logic allows SMEs to test value,
usability and sustainability implications before investing in broader digital transformation.

Platforms should be tested with real artefacts and real users. The OAMK case shows that limitations only became
visible when the team tried to upload video, create product and perk pages, publish changes and work with unique
IDs for NFC tags. For CCSI ecosystems, real artefacts are often complex: garments may include reused materials,
craft techniques, cultural references, repair possibilities, performance documentation, emotional value, maker stories
and consumer interaction. Testing with real artefacts helps identify whether the platform can handle the knowledge
that matters in craft, fashion and textile contexts.

Data should be connected to practical decisions. Data-driven services are only valuable if they help actors decide
what to do: how to comply with regulation, document a sustainability claim, choose a material, design for repair,
communicate craft value, test consumer response, reduce prototypes or prepare for Digital Product Passport re-
quirements. Data should therefore not be collected for its own sake, but translated into concrete support for design,
production, communication, learning and sustainability. SMEs should prioritise tools that allow data to be exported
and reused across systems, preferably through common file formats. Product data, 3D files, images and customer-
related information should not be locked into one platform if they may later be needed for documentation, collabora-
tion, compliance, repair, resale or future DPP-related workflows. Interoperability is therefore not only a technical
feature, but a condition for long-term autonomy, collaboration and reduced platform dependency.

Replication should preserve tacit and heritage knowledge in digital translation. Craft knowledge is often embodied,
tacit and context-dependent. It may be held in hand techniques, material judgement, inherited motifs, local stories,
repair practices, workshop routines and community relations. Digital documentation should therefore include formats
such as images, video, interviews, annotations, process notes, cultural context, attribution and community validation.
The Romanian pilot makes this particularly clear: heritage motifs should be treated as knowledge artefacts, not only
as decoration, and should not be transferred without local interpretation and collaboration with cultural custodians.

Several barriers may hinder replication. Micro-companies often have limited time, staff, financial resources and digital
skills. Product and sustainability data are often fragmented. Platform usability can be a concrete barrier, as shown
in OAMK’s Open Connector test. Immature backend systems, unstable publishing functions and missing features
may reduce the immediate usability of platform prototypes. Advanced wearable technologies introduce further chal-
lenges related to battery capacity, washing, durability and technical maintenance. MODACC also highlights that
some SMEs are reluctant to change established processes, particularly when digital and impact measurement tools
are perceived as costs rather than investments. Digital tools can disrupt craft practice if introduced without sufficient
support, as VIA’s observations show. Heritage-based digitalisation requires cultural attribution and ethical interpre-
tation, as shown in the Romanian pilot. The Technology Scan Report also identifies business model mismatch as a
barrier: some technologies may be impressive but unsuitable for the SME’s actual products, customers or resources.
Technology adoption should therefore begin with a business and product question rather than with the tool itself.
Finally, evidence of long-term adoption remains limited. The pilots provide tested components and transferable prin-
ciples, but not a fully consolidated open platform model.
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The following selected resources were developed or adapted within CRAFT-IT4SD to illustrate the use of digital
plattforms, data, and technology in a broader sense within CCIS (Table 6).

Resource Type Description

Additive Manufacturing and 3D | Article Showcasing effectual value creation in the form of devel-

printing for a sustainable crafted oping a capsule collection by combining tradition, sustain-

capsule collection ability, and technology.

From Tradition to Innovation by Inte- | Article lllustrates the intersection of heritage, sustainability, and

grating 3D printing and Sustainable innovation in the textile and fashion sector, illustrating how

Craft Development these dimensions can converge through the application of
3D printing technologies.

Traditional knowledge meets tomor- | Article Showcasing effectual value creation in the form of circular

row’s wardrobe for sustainability textile design using fish leather, recycled fishing nets, and
printed electronics.

Combining Craft with Digital Tech- | Article Showcasing effectual value creation with micro-compa-

nologies for Sustainability in Gar- nies, combining hands-on experimentation with different

ment Design and Consumer Ap- materials, techniques, and technologies, consumer en-

proaches gagement, and heritage revitalization.

Value Validation through Biometric | Article How consumers interact with materials, NFC tags, and a

Methods printed guides, capturing visual attention and behavioral
responses in real time. This approach provides valuable
insights into how customers perceive and engage with
crafted textile products and digitalized communication.

Reimagining  Cultural  Heritage | Article Features and principles behind combining heritage and

Through Sustainable Approaches technology in fashion

Using 3D Printing Technologies

Can we train Future Artisans to bring | Article How new technologies can be fused with traditional craft

Sustainable Solutions to Create as a model for the future.

Communities?

The Al rocket - A Professional Ap- | Article The why and how of facilitating generative Al workshops

proach to Generative Al for students and micro companies as professional tool in
design processes

Data Case Book for the Sustainabil- | Report The report explores how data and digital platforms can

ity Transition drive sustainable transformation within the Cultural and
Creative Sectors and Industries (CCSI), with a particular
focus on fashion and craftsmanship

Technology Scan Report Report Presents and evaluates selected data platforms and
tools for SMEs in fashion, design and craftsmanship, ex-
plores how data-driven approaches can support the
green transition, identifies key
challenges and opportunities associated with adoption

Open Connector Platform Digital Tool Open platform that connects designers, manufacturers

and consumers, serving as a product information hub. In
addition, perks can be created to create additional value
and content for clothing and craft items. The platform
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takes advantage of physical Near Field Communication
(NFC) tags.

CRAFT-IT4SD project

Improving the quality of recycled | Conference Software for audio-reactive and motion-tracked visuals

PLA filament: Effects of extrusion | Publication used to digitally support art performances.

speed and cooling conditions

Sustainable 3D-Printed Biocompo- | Conference Open platform that connects designers, manufacturers

sites: Effect of Cotton fabric Rein- | Publication and consumers, serving as a product information hub. In

forcement on Flexural Properties addition, perks can be created to create additional value
and content for clothing and craft items. The platform takes
advantage of physical Near Field Communication (NFC)
tags.

3D Print With No Regrets for Fash- | Article The study investigates how adjusting these parameters

ion and Crafts SMEs can improve filament uniformity, addressing the chal-
lenges posed by the rapid growth of 3D printing activities
and the subsequent increase in plastic waste. The results
provide valuable insights for professionals looking to en-
hance the quality of recycled PLA filament in small-scale
recycling setups, contributing to more sustainable and ef-
ficient 3D printing practices.

Digital Transformation as a Catalyst | Article This study investigates the potential of cotton fabric-rein-

for Change for Micro-Companies forced polylactic acid (PLA) composites, fabricated via

and SMEs desktop fused deposition modelling (FDM), to enhance
flexural performance and enable the production of func-
tional, load-bearing parts using biodegradable materials.
The findings support the feasibility of producing stiffer,
stronger, and more durable components within
a biodegradable materials system, offering a practical
route toward sustainable, function-oriented additive
manufacturing.

Bright Ideas: Sustainable LED Tech | Article Short "no-regrets" guide for SMEs on technology piloting

for Fashion and Performance with 3D printing as example

Digital Carriers — Putting NFC into | Article Using workshops to introduce students and businesses to

Action to Explore and Unlock Value NFC technologies and reflects on the lessons learned.

Creation Potential

Linking technological advances and | Sc. Publica- | The study demonstrated a feasible methodology for inte-

cultural heritage: the case of | tion grating heritage-based inspiration with digital fabrication to

generate contemporary, sustainable fashion concepts.
Through 3D printing and additive manufacturing, the col-
lection demonstrated how technology can transform fash-
ion, making it more sustainable, expressive, and con-
nected to cultural roots.

Table 6: Resources — New business models for circularity and sufficiency (causation-oriented pathway)
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6. Learning communities as inclusive structures for capacity build-
ing and skills integration
This pathway addresses cross-sectoral capacity building and learning communities for CCSI Ecosystems

Target Groups: Local and Regional CCSl-ecosystems; HE Institutions and VET-providers; Cultural and Industrial
Heritage Holders; Craft and Living Heritage organisations; Business and Innovation Clusters; Local and Regional
Education Policy Makers

Perspective

Strengthening skills and capabilities is a central objective of CRAFT-IT4SD, and closely connected to all other
strands of the project. However, the project's perspective extends beyond the delivery of training. Rather than viewing
skills development as an individual or institutional learning process, CRAFT-IT4SD approaches it as a means of
strengthening ecosystems and enabling collective responses to sustainability challenges.

CRAFT-IT4SD is guided by the overall mission of leveraging the CCSI as drivers for the European green transition,
taken on through a holistic approach towards the triple transition: green, social, and digital. To further this while also
understand how to build capacity for the mission, CRAFT-IT4SD builds on a 360-degree CCSI-ecosystem approach
(D7.3), as we consider the CCSI Ecosystems to be holistic, long-term and relational dynamics, with a richness of
actors and narratives that draw on local (industrial) heritage, craft legacies and material knowledges. CRAFT-IT4SD's
pilots constitute such ecosystems, rooted in local ecosystemic identities as textile- and garment-producing regions
with a rich material, crafts, and trade history, lending identity to local (and often generational) companies and to the
regions as such, as well as to local higher education and vocational training institutions, which to a still larger degree
rely on local crafts narratives and test local resources. Building capacity with such ecosystems exactly has the po-
tential of revitalising heritage environments in new capacities drawing on crafts, cultural and material practices (living
heritage) to engage ecosystem actors in transitioning towards green and social innovation.

However, the CCSI are characterized by a high degree of fragmentation, with many actors operating in small organ-
izations, temporary collaborations, or informal networks. While this diversity can be a source of creativity and resili-
ence, it can also limit the sector's ability to collectively address systemic challenges such as the green transition.
Adopting new sustainability requirements, digital technologies, or circular business models require knowledge and
capabilities that often extend beyond the expertise of individual organizations or practitioners. Consequently, devel-
oping these capabilities becomes not only an educational challenge but also an ecosystem challenge.

From this perspective, learning communities represent more than platforms for knowledge exchange. They create
spaces in which practitioners, researchers, technology providers, educators, local authorities, and other stakeholders
can jointly interpret emerging developments, exchange experiences, experiment with new ideas, and develop shared
understandings of future challenges and opportunities. In doing so, they strengthen not only individual competencies
but also the relationships and collaborative capacity that enable entire ecosystems to respond to and even drive
change.

Beyond strengthening ecosystem collaboration itself, CRAFT-IT4SD views lifelong learning as a prerequisite for
enabling CCSI to actively contribute to ongoing societal transformation. Digitalization, sustainability challenges, and
geopolitical developments are reshaping creative practices, technologies, markets, and policy environments. Con-
sequently, the knowledge and competencies required by CCIS actors cannot be treated as static but must evolve
alongside these changes.

CRAFT-IT4SD's perspective thereby reflects a shift in how learning itself is understood. Traditional training formats
remain important for transferring knowledge but are often limited in their ability to foster sustained interaction, peer
learning, and cross-sector collaboration. CRAFT-IT4SD therefore emphasizes learning as an ongoing, participatory,
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and practice-based process that is embedded within existing networks and strengthened through continuous inter-
action. The objective is not to simply provide content and training but to cultivate self-sustaining learning communities
that continue generating knowledge, collaborations, and innovation beyond the lifetime of the project.

However, the challenge extends beyond keeping pace with emerging developments. The triple transition should not
be something that happens fo the cultural and creative sectors; it should be something they actively shape. This
requires practitioners, designers, artists, craftspeople, entrepreneurs, educators, and supporting institutions to de-
velop the understanding necessary to interpret emerging developments, critically engage with them, and integrate
new approaches into their own creative and professional practices. Lifelong learning therefore becomes a means of
strengthening agency as much as the relevance of the sector.

From this perspective, ecosystemic learning communities serve a dual function. They facilitate the continuous ac-
quisition of new knowledge and skills while simultaneously creating spaces in which participants collectively reflect
on emerging challenges, exchange experiences, and influence the future direction of their ecosystem. Rather than
separating learning from practice, CRAFT-IT4SD integrates learning into ongoing hands-on activity and collabora-
tion, allowing knowledge to evolve alongside experimentation and innovation.

Moreover, to address the central challenge of fragmentation of the CCSI outlined at the beginning of this section,
CRAFT-IT4SD recognizes that valuable knowledge often remains embedded within local ecosystems and therefore
has limited potential to benefit the wider CCSI landscape. The project therefore seeks to capture localized learning
and translate it into formats that can travel across organizational, regional, and disciplinary boundaries while remain-
ing flexible enough to be adapted to different contexts. To this end, CRAFT-IT4SD adopts micro-credentials as a
mechanism for structuring and recognising competencies acquired through project activities, notably across multiple
institutions and actors. By packaging localized knowledge into modular, competency-based learning units, micro-
credentials support lifelong learning while flexibly enhancing the transferability and recognition of emerging skills
across organizations, sectors, and national contexts.

From a replication perspective, the primary transferable element of this strand is not a specific training programme,
educational platform, or certification system, but the mechanisms that enable learning communities to emerge and
evolve from CCSI ecosystems. Successful replication depends on creating the conditions for meaningful interaction,
continuous skills development, collaborative knowledge creation, and collective problem-solving, supported by rele-
vant content, flexible recognition mechanisms, and facilitation that responds to the evolving needs of the ecosystem.
In this way, skills development becomes both an outcome of collaboration and a catalyst for strengthening resilient,
self-sustaining ecosystems capable of actively contributing to ongoing technological, cultural, and sustainability tran-
sitions.

Approach

CRAFT-IT4SD's approach to developing learning communities and educational resources comprises a set of inter-
connected mechanisms that progressively transform localized knowledge into structured, transferable resources for
knowledge and skills development across Europe's CCSI. A comprehensive description of the approach, its imple-
mentation, and its outcomes is provided in Deliverables 6.1 and 6.2, the latter placing particular emphasis on repli-
cation, and in 6.3. an interactive playbook with training sessions edited into open education resources on a learning
platform. The following sections therefore do not seek to reproduce these deliverables but instead provide a concise
overview of the approach, highlighting the elements and interactions that are most relevant for understanding and
replicating the underlying model.

CRAFT-IT4SD's approach to strengthening skills development and knowledge exchange within and across Europe's
CCSI can be conceptualized as a double-loop model through which knowledge is continuously generated, refined,
consolidated, and disseminated over the course of the project's three pilot iterations (Figure 12).

The first-tier loop focused on capturing, validating, and disseminating the knowledge that emerged from pilot sites
and work package activities. To ensure that these insights did not remain confined to their local contexts, CRAFT-
IT4SD began its learning journey by establishing an (online) learning community, the dynamic character of which
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was secured by activating the CRAFT-IT4SD LinkedIn-profile. Rather than serving solely as a dissemination plat-
form, the community fulfilled three complementary functions. First, in combination with the CRAFT-IT4SD website, it
acted as a structured repository that systematically captured and organised the knowledge generated throughout the
project. Second, it provided a space for interaction, networking, and community building among CCSI stakeholders.
Third, it enabled the continuous refinement of the project's knowledge base through discussion, feedback, and the
exchange of additional experiences and expertise. In this way, the learning community functioned as both a living
archive and a collaborative environment extending its reach and feedback-machanisms, ensuring that localized
knowledge could progressively evolve into shared and transferable learning.

In parallel to the activities of the online learning community, selected training workshops acted as the second key
mechanism for translating localized knowledge into shared learning experiences. Organized primarily at the end of
each pilot iteration, they brought together project partners and external stakeholders to discuss and expand upon
pilot experiences, exchange good practices, and collectively validate emerging insights. Closely aligned with the
progression of the pilot activities and promoted through the learning community, the workshops created strong syn-
ergies between local experimentation, direct stakeholder engagement, and online knowledge exchange. The
knowledge, discussions, and feedback generated during the workshops fed directly into CRAFT-IT4SD's evolving
knowledge base and informed the development of learning resources shared through the online community. At the
same time, the workshops provided an opportunity to validate pilot and work package outcomes, identify new learning
needs, and refine subsequent activities, thereby closing the first-tier knowledge loop.

Building on the evolving knowledge base generated through the first-tier loop, the second-tier loop focused on
consolidating learning into structured, lasting educational resources and establishing learning hubs for sustained
capacity building (learning ecosystems). Drawing on insights from the pilots, workshops, and online learning com-
munity, dedicated Learning Ecosystem Teams (LETs) developed action plans that guided the design of micro-cre-
dentials and an interactive playbook. These action plans are a set of strategic priorities which guide the development
of learning materials and training activities.

Following these action plans, the consortium developed a portfolio of guides, templates, training manuals, presenta-
tions, video lectures, learning games, and other interactive educational resources. These materials were organised
into modular, micro-credential-based curricula to support flexible, blended learning, combining project-based
knowledge with broader expertise while complementing traditional teaching through digital learning technologies.
The learning resources were made freely available as Open Educational Resources (OERs) for teaching, learning,
and research. In this way, localized knowledge generated through CRAFT-IT4SD was systematically transformed
into structured, transferable educational resources that remain accessible beyond the project's lifetime, enabling
knowledge and competencies to be shared and applied across organizations, sectors, and regions.
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Figure 12: CRAFT-IT4Sd Model for moving to local knowledge generation to learning ecosystems

Tier One Loop: From Local Knowledge to Learning Communities

To strengthen skills development and foster collaboration within and across CRAFT-IT4SD's partner ecosystems,
the project established pathways through which locally generated knowledge could be progressively captured, en-
riched, and shared. Central to this approach was the creation of the CRAFT-IT4SD learning community, which
served as the primary hub for collecting and disseminating project-generated knowledge. By continuously integrating
insights from pilots, workshops, and other project activities, the community evolved into a living knowledge base that
not only accumulated learning resources and practical experiences but also facilitated discussion, reflection, and
feedback among CCSI actors. In this way, it functioned as a dynamic archive that documented and continuously
refined the knowledge generated throughout the project.

The CRAFT-IT4SD learning community, established at the beginning of the project, is structured around four the-
matic focus areas following the expert foci of the CRAFT-IT4SD pilots: innovative business models, wardrobes for
sustainability, empowering consumers, and crafts and emerging technologies. Rather than developing a dedicated
platform from scratch, the project chose LinkedIn as the primary interaction space, complemented by a repository of
learning resources hosted on the CRAFT-IT4SD website. This approach lowered barriers to participation by engag-
ing stakeholders through an existing professional network while avoiding the need to recreate functionalities already
available. The communities were intentionally designed to remain open to a broad range of participants, including
students, practitioners, researchers, educators, SMEs, technology providers, and other stakeholders, to foster cross-
sector dialogue and networking across disciplinary and regional boundaries. Each community was coordinated by a
thematic moderator from the consortium, supported by content creators and collaborators, who facilitated discus-
sions, curated and shared project resources, encouraged participation, and promoted project activities. To ensure
that the communities remained relevant and responsive, their development followed an iterative approach, with reg-
ular feedback and monitoring informing the continuous refinement of community structures, content, and facilitation
throughout the project.
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Training workshops formed the central bridge between local experimentation and the CRAFT-IT4SD learning com-
munity. They acted as a complementary dissemination channel by making emerging knowledge immediately acces-
sible to local and European stakeholders through interactive, hands-on learning experiences, while simultaneously
generating the resources and insights that subsequently enriched the online learning community.

Building on the expertise of the four pilot ecosystems and the wider consortium, they fostered cross-sectoral skills
development and multidisciplinary collaboration by enabling participants to share pilot experiences, exchange good
practices, discuss emerging insights, and collectively reflect on project outcomes. Rather than following a predefined
curriculum, each workshop evolved alongside the pilots, ensuring that its content reflected the latest experimentation,
project results, and stakeholder needs.

The workshops also served as experimental learning environments for students, educators, researchers, designers,
craftspeople, entrepreneurs, SMEs, technology providers, and other stakeholders to test learning formats and pro-
vide feedback. Conducted in face-to-face, online, or hybrid formats and in the languages most appropriate for their
audiences, they enabled broad participation while generating documentation that could be shared across the con-
sortium and beyond.

To maximise their impact beyond the individual events, workshops were systematically documented in accordance
with the project's ethical framework. These outputs fed directly into research publications, policy recommendations,
and the project's growing portfolio of open educational resources. Across successive pilot iterations, the workshops
therefore functioned not only as capacity-building activities, but also as a recurring mechanism for capturing, validat-
ing, and refining the knowledge emerging from the project.

The knowledge disseminated through workshops and the online learning community was directly grounded in
CRAFT-IT4SD's pilot activities and transversal work packages. Rather than treating learning as a stand-alone activ-
ity, the project embedded it throughout the piloting process, making local experimentation the primary source of
educational content. Knowledge, experiences, and good practices generated through pilot activities were systemat-
ically captured, reflected upon, and translated into learning resources for dissemination across the wider European
CCSI community. At the same time, CRAFT-IT4SD sought to activate existing knowledge and educational capacities
that often remain confined to individual institutions, disciplines, or stakeholder groups. Rather than creating entirely
new learning offers, partners were encouraged to build on and extend their existing expertise, courses, and workshop
formats to new audiences and contexts. This not only broadened participation but also enriched the project's evolving
knowledge base, creating a continuous link between local ecosystem activities, collaborative learning, and transna-
tional knowledge exchange.

For example, building on its expertise in sustainability regulation, Modacc engaged extensively with its local business
ecosystem not only to share knowledge, but also to identify emerging needs, gather practical insights, and refine its
understanding through continuous dialogue. These localized learnings were subsequently translated into broadly
applicable, practice-oriented learning resources tailored to the needs of European fashion and textile companies
(see also chapter on “Green Legislation as Catalyst for Innovation”). Similarly, during the first pilot iteration, VIA UC
built on its expertise in NFC technologies and artificial intelligence by expanding workshops beyond its own institution
and student body to engage local (micro-)companies. This not only broadened access to specialist knowledge but
also enriched the project's evolving knowledge base through the exchange of practical perspectives and experi-
ences.

Tier Two Loop: From knowledge portfolio to structured micro-credentials

Building on the knowledge continuously generated, validated, and disseminated through the Tier 1 loop, the second
tier focused on consolidating this evolving knowledge base into structured educational resources designed to support
lifelong learning beyond the project's duration. The resulting portfolio comprises training manuals, case studies, video
lectures, learning games, and other interactive materials, collectively forming the educational foundation of the
CRAFT-IT4SD learning ecosystem. Structured around the project's four thematic action areas, these resources sup-
port capacity building in sustainability, innovation, business modelling, consumer empowerment, and the integration
of crafts with emerging technologies.
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To ensure flexibility and long-term applicability, the knowledge generated through the pilots, transversal work pack-
ages, and the learning community interactions was synthesized with further relevant domain expertise and structured
into micro-credential-based curricula. These curricula focus on discrete, competency-based learning units that ena-
ble learners to acquire and demonstrate specific skills relevant to the green and digital transitions. Their modular
structure allows the learning offer to respond to emerging industry needs while supporting lifelong learning and inte-
gration into both formal and non-formal educational contexts.

The development of the micro-credentials followed an iterative process of conceptualisation, design, testing, and
refinement. Drawing on the evolving knowledge base generated through the pilots, training workshops, and online
learning community, the curricula were continuously enriched and validated through participant feedback and the
insights emerging from successive pilot iterations. This ensured that the learning content evolved alongside the
project, remaining firmly grounded in practice rather than being developed independently of it.

To promote consistency and transferability, all curricula were developed according to a common framework aligned
with the European qualification levels, credit requirements, and additionally micro-credential guidelines. Each micro-
credential specifies its learning outcomes, expected workload (ECTS), qualification level, assessment approach,
participation requirements, and quality assurance measures. At the same time, the content reflects CRAFT-IT4SD's
broader methodological approach by combining sustainability, craftsmanship, innovation, collaboration, design think-
ing, and hands-on experimentation within flexible, practice-oriented learning pathways.

Finally, to consolidate the knowledge generated throughout the project and facilitate its transfer beyond the consor-
tium, CRAFT-IT4SD is developing an interactive playbook (D6.3). While the learning resources focus on develop-
ing specific competencies, the playbook captures the project's overarching methodologies, processes, and lessons
learned, providing practical guidance for applying the CRAFT-IT4SD approach in other contexts.

The playbook brings together experiences from pilot activities, transversal work packages, action plans, and learning
ecosystems, documenting the project's design journeys, good practices, and skills-related outcomes. It also provides
recommendations on training, up- and reskilling, the integration of learning into formal education, and knowledge
transfer across traditional fashion professions and emerging creative practices.

Its development follows a progressive process in which insights from the pilots are first consolidated, then combined
with the project's approaches to ecosystem development and capacity building, before being translated into practical
recommendations for future implementation. In doing so, the playbook serves as the project's primary vehicle for
transferring its methods, learning materials, and accumulated experience to educators, practitioners, and organiza-
tions seeking to establish similar learning ecosystems.

Transferable Development Outcomes

CRAFT-IT4SD's model provides a transferable blueprint for capturing locally generated knowledge and transforming
it into structured learning resources that strengthen skills development and ecosystem collaboration. While the pro-
ject was designed as an integrated model in which the different elements reinforce one another, each element also
provides value independently. The following sections therefore first discuss the replication value of the individual
mechanisms before considering their combined effect.

The primary contribution of the first-tier loop is that it establishes a formalised pathway through which knowledge
generated during experimentation is systematically captured, processed, and translated into resources that benefit
a wider audience. This is particularly relevant for the CCSI, where learning often emerges through experimentation,
trial-and-error, and tacit experience. Without deliberate mechanisms for documentation and translation, many valu-
able insights remain local, informal, and ultimately disappear. CRAFT-IT4SD addresses this challenge by ensuring
that knowledge generated through pilots is not simply documented, but immediately transformed into articles, work-
shop content, and other learning resources intended for external use. This requirement fundamentally changes the
way knowledge is captured: rather than documenting activities for archival purposes, partners must organise and
communicate their insights in ways that are meaningful, accessible, and transferable to others.
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The model immediately places captured knowledge into a structured thematic context. By organising learning around
four overarching themes, newly generated content is categorised, contextualised, and connected to related re-
sources from the outset. This significantly reduces the effort required to consolidate knowledge later while simulta-
neously creating coherent learning pathways that can continue to grow as additional insights emerge.

Beyond knowledge management, the first-tier loop also creates the social infrastructure required for continuous
learning. The learning community provides actors from across the fragmented European CCSI landscape with a
shared space for exchanging experiences, discussing emerging challenges, and collectively shaping future direc-
tions. Rather than treating dissemination as a one-way process, the model creates opportunities for practitioners,
educators, businesses, researchers, and other stakeholders to actively contribute their own perspectives and identify
emerging competence needs. In this way, knowledge sharing becomes participatory not transactional, helping to
strengthen the ecosystem itself while informing future pilot activities.

Relatedly, the close interaction between pilots, workshops, and the learning community establishes multiple oppor-
tunities for continuous validation and refinement. Feedback collected through workshops, community discussions,
and stakeholder engagement not only improves the quality and relevance of the learning resources but also informs
subsequent pilot iterations. Rather than viewing dissemination as the endpoint of innovation, CRAFT-IT4SD embeds
it within an iterative learning process in which knowledge is continuously challenged, enriched, and improved before
being consolidated into more permanent educational resources.

Whereas the first-tier loop establishes mechanisms for generating, capturing, and refining knowledge while fostering
a learning community around it, the second-tier loop focuses on transforming this evolving knowledge base into
structured, transferable educational resources. Its primary replication value therefore lies not only in preserving pro-
ject outcomes, but in systematically translating localized experimentation into lasting capacity-building materials that
can be adopted and further developed beyond the project itself.

A patrticularly transferable outcome of this process is the use of micro-credential-based curricula. While micro-cre-
dentials are only one possible way of preserving and disseminating knowledge, they provide a flexible and future-
oriented mechanism for packaging competencies into modular learning units that can easily be updated, combined,
and adapted to different contexts. Rather than focusing on comprehensive qualifications, they recognise specific
competencies relevant to emerging technological, sustainability, and creative challenges, making them particularly
well suited to rapidly changing sectors such as the CCSls. Their modular nature also allows innovative educational
approaches, including interactive workshops, project-based learning, interdisciplinary collaboration, and design
thinking, to be integrated. As such, the micro-credentials developed in CRAFT-IT4SD provide a transferable educa-
tional model that can be adopted by higher education institutions, vocational education and training providers, SMEs,
and lifelong learning organisationss.

Closely related to this is the establishment of common educational principles and standards that extend beyond
individual learning materials. By following a shared development process, all micro-credentials are based on con-
sistent pedagogical principles while remaining adaptable to different thematic contexts. Across all learning units,
theoretical foundations are combined with practical application through workshops, collaborative projects, prototyp-
ing, peer learning, and real-world case studies. Learners are encouraged to move iteratively between conceptuali-
sation, experimentation, evaluation, and refinement, closely reflecting innovation processes in the cultural and crea-
tive sectors. From a replication perspective, this shared educational philosophy is as valuable as the learning mate-
rials themselves, as it enables different ecosystem actors to develop compatible educational offers while maintaining
flexibility to respond to local needs.

Perhaps the most important replication insight, however, emerges where the two loops intersect. The continuous
interaction between the knowledge-generation mechanisms of the first tier and the educational development mech-
anisms of the second ensured that the resulting learning resources were never detached from practice. The Learning
Community, the European Training Workshop Series, and pilot ecosystems continuously supplied experiences,
stakeholder perspectives, and feedback that informed the development of the curricula and other educational re-

3 For a detailed overview of the expected impact of the specific learning resources created within CRAFT-IT4SD, please see section 4.2 of deliverable 6.2
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sources. Conversely, draft learning materials, pedagogical approaches, and competency frameworks were repeat-
edly tested and refined through pilot activities, workshops, and stakeholder engagement before being consolidated.
This continuous feedback loop transformed research findings and local experimentation into educational resources
that were both technically robust and pedagogically validated.

As a result, the educational resources developed within CRAFT-IT4SD are characterised by a high degree of prac-
tical relevance and applicability, increasing their potential for adoption by educational institutions, businesses, and
other organisations. At the same time, the collaborative processes through which these resources were created
strengthened relationships among participating actors, reinforced the learning community, and established a shared
understanding of emerging competencies and educational needs that can continue to evolve beyond the lifetime of
the project.

Key Insights for Replication

The preceding sections described CRAFT-IT4SD's approach to developing learning communities and managing the
flow of knowledge from local experimentation to lasting educational resources. As illustrated, the model's intercon-
nected elements create multiple synergies that contribute to stronger learning communities, more robust knowledge
capture, and sustainable capacity building. However, successful replication depends on more than simply reproduc-
ing these individual elements. Reflecting on our experiences throughout the project, we identified a number of con-
siderations and principles that explain why the approach worked in practice and can help others adapt it effectively
to their own contexts.

A key strength of CRAFT-IT4SD's approach is that it is layered onto existing innovation, research, or other develop-
ment activities without fundamentally changing how they operate. Rather than replacing established processes, it
provides a complementary framework that systematically captures, structures, and disseminates the knowledge
emerging from them. Whether applied to pilot activities, research projects, company innovation processes, or other
forms of experimentation, the model enhances existing practices by ensuring that valuable insights are not lost but
continuously translated into resources that benefit a wider community as well as the innovator.

This layering idea is based on the recognition that learning does not happen after innovation, but is an inherent part
of it. Likewise, both innovation and learning are continuous rather than one-off processes. Accordingly, CRAFT-
IT4SD embedded mechanisms for knowledge capture, reflection, and dissemination directly into the piloting process,
allowing experimentation to continuously generate learning insights while subsequent feedback informed further ex-
perimentation. Designing for this duality and continuity is a critical replication lesson. It ensures that knowledge does
not remain isolated within individual activities but is repeatedly applied, challenged, refined, and consolidated, re-
sulting in a knowledge base that continuously improves over time4. Because these mechanisms complement rather
than disrupt existing innovation processes, they can readily be integrated into a wide range of organisational and
project contexts.

However, although learning naturally accompanies innovation, this does not mean that the systematic capture and
translation of that learning happens automatically. Particularly within the context of CCSI, knowledge is frequently
generated through experimentation, tacit experience, and situated interactions (Link deliverable 2.2). As a result,
valuable insights can easily remain undocumented or become detached from their original context, limiting their
usefulness beyond the immediate activity.

For this reason, CRAFT-IT4SD deliberately integrated structured mechanisms for capturing and managing
knowledge into the project from the outset. Specifically, the project established clear processes that specified why,
how, when, and by whom knowledge should be captured, validated, and transferred into workshops, learning com-
munities, and educational resources. A dedicated work package, methodological playbook, regular coordination
meetings, and clearly assigned responsibilities ensured that knowledge continuously moved through the different

4 For an overview of this knowledge base see delivery 6.2, table 2.2, as well as under the corresponding development strand in this report.
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stages of the learning model instead of remaining isolated within individual pilots or work packages. From a replica-
tion perspective, an important lesson is therefore that knowledge capture should be treated as a core project process
rather than a peripheral dissemination task.

Balancing structure and flexibility raises as an important challenge. While CRAFT-IT4SD strongly emphasised bot-
tom-up innovation and decentralized experimentation, it also recognised that such openness could make systematic
knowledge capture difficult. To address this challenge, the project’s approach separates the management of the
process from the content. Partners retained full ownership over the knowledge generated within their thematic areas,
while the mechanisms for documenting, sharing, and refining that knowledge were standardised across the consor-
tium (link deliverable 6.1). Importantly, responsibility for these mechanisms rested with the subject-matter experts
themselves rather than being imposed through a top-down management structure. For example, pilot and work
package leaders also acted as moderators of the learning communities and members of the Learning Ecosystem
Teams, ensuring that the educational resources remained authentic to the underlying practice while fitting coherently
into the project's overall learning architecture. This combination of decentralised content creation and centrally coor-
dinated knowledge processes proved essential for maintaining both creativity and coherence throughout the project.

Regarding the transition from localized insights to structured, transferable educational resources, two considerations
proved particularly important. First, the double loop approach separates knowledge capture from knowledge formal-
ization. The learning community and training workshops created an intermediate stage in which insights could be
documented, discussed, and refined without prematurely forcing them into rigid educational formats. Only once they
had been validated through repeated application, stakeholder feedback, and integration into the broader project
knowledge base (loop 1) were they consolidated into structured learning resources such as micro-credentials (loop
2). From a replication perspective, this staged approach avoids formalising knowledge too early while ensuring that
valuable insights are not lost. Second, the existence of the learning community and training workshops gave
knowledge capture an immediate purpose. Rather than documenting experiences solely for reporting purposes, part-
ners knew that their insights would be discussed with peers, presented in workshops, and transformed into resources
for a wider audience. This not only increased motivation to capture knowledge but also improved its quality, as ideas
had to be communicated in ways that were understandable, relevant, and useful to others. At the same time, discus-
sions within these dissemination channels continuously enriched and validated the knowledge base before it was
translated into more permanent educational resources.

Taken together, these two mechanisms allowed CRAFT-IT4SD to cast a deliberately wide net during the early stages
of experimentation, capturing a broad range of experiences and insights before progressively filtering, validating,
and synthesising them into coherent educational resources. The process resembles fishing with a large net before
preparing the menu. First, you cast a wide net to ensure that no valuable catch is missed. Only afterwards do you
sort, clean, and combine the best ingredients into dishes that suit different audiences. The important point is that
nothing of value is lost, while the final menu remains carefully curated rather than overwhelming. In this way, the
project maximised learning from local experimentation while ensuring that the final educational portfolio remained
focused, relevant, and of high quality.

Finally, the most important outcome of this development strand extends beyond the educational resources them-
selves: the establishment of learning communities capable of strengthening Europe's fragmented CCSI ecosystems.
Throughout this chapter, learning has been described as the catalyst that brings actors together. By creating oppor-
tunities to collectively explore emerging technologies, sustainability challenges, and new ways of working, CRAFT-
IT4SD used knowledge exchange as a vehicle for building relationships, trust, and long-term collaboration. From a
replication perspective, an important lesson is therefore to build ecosystem communities around valuable content
and shared learning rather than around networking or communication alone. Meaningful interaction emerges when
participants have something relevant to discuss, question, and jointly develop.

At the same time, communities require deliberate cultivation. One important insight from CRAFT-IT4SD concerns
the choice of platform. Rather than investing resources in developing a dedicated online platform, the project delib-
erately built on LinkedIn because the target community was already active there and the necessary functionalities
for interaction, moderation, and content sharing were readily available. Meeting participants where they already are
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significantly lowers barriers to engagement and allows resources to be invested in community development rather
than technical infrastructure.

Similarly, CRAFT-IT4SD demonstrated that strong learning communities grow by activating existing ecosystems
rather than creating entirely new ones. Partners built on established relationships with local businesses, educational
institutions, creative practitioners, and other stakeholders, gradually expanding these networks through meaningful
collaboration. TUIASI in collaboration with the regional innovation cluster, REGINOVA provide a good example of
this approach, actively identifying opportunities within its regional ecosystem and creating mutually beneficial activi-
ties that organically strengthened both its local network of designers, artists, artisans, heritage actors while expand-
ing the reach and depth of the ecosystem, and the wider CRAFT-IT4SD learning community. Rather than attempting
to build a community from scratch, the project expanded and connected communities that already existed, enabling
them to evolve into a broader European learning ecosystem.

Finally, learning communities, whether online or offline, should be treated as active knowledge-processing spaces
rather than one-way dissemination channels. The value of the learning community stemmed not only from sharing
project results but from creating opportunities for participants to question, expand, and validate them. In this sense,
the community contributed as much to improving the project's knowledge base as it benefited from it. VIA UC, for
example, successfully combined outward-facing knowledge sharing with inward-facing learning by continuously in-
corporating insights from companies and collaborators into its own learning activities and education programmes.
This requires an open innovation mindset and the capacity to absorb and act upon external knowledge rather than
merely communicate internally generated results.
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Related Resources

The following selected resources have been developed within CRAFT-IT4SD to help establish or foster learning
ecosystems for the Cultural and Creative Sectors and Industries (

Table 7).

Resource Type Description

Learning Ecosystems/Hubs report | Report The report details the activities of

interim for Stakeholder validation the CRAFT-IT4SD community and
indicates the preparations and the
planning, as well as the presenta-
tion of learning services and out-
comes to be delivered.

Learning ecosystems/Hubs report Report The report describes the processes
and outcomes of the CRAFT-IT4SD
learning community and —ecosys-
tem activities

Playbook of good practices for | Report

emerging skills in fashion and re-

lated CCSI

Initiating the CRAFT-IT4SD Learn- | Article The article provides a brief outline

ing Ecosystems of CRAFT-IT4SD's approach to de-
veloping learning ecosystems.

CRAFT-IT4SD launches Learning | Article The article describes the use of the

Community on LinkedIn CRAFT-IT4SD LinkedIn learning
community to provide content and
facilitate discussions.

The CRAFT-IT4SD Ecosystem: | Article The article illustrates CRAFT-

From Experimental Learning to IT4SD's model to transitioning from

Structured Skills Creation local experimentation and learning
communities to cross-regional col-
laborations and capacity building.

Skills_and Learning Communities | Article The article provides an overview of

across Fashion and related CCSI CRAFT-IT4SD's approach to foster-
ing learning across the CCSI. It out-
lines its three-legged framework
cantered around building a learning
community, organizing training
workshops, and the development of
learning pathways and micro-cre-
dentials.

The CRAFT-IT4SD approach to mi- | Article The article describes micro-creden-

cro-credentials tials as a utilized tool to develop
skills and learning communities.

Future Proofing Creativity: Develop- | Article The article describes the increasing

ing Green, Social, and Digital Com- relevance for lifelong, modular, and

petencies for the next Generation of collabroative learning models and

Crafts and Creative Industries emerging relevant compentenices
for CCSI.
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IT 4 SD

Triple Transition in the Creative | Article The article describes how practi-
Economy: How Up- and Re-Skilling tioner profiles within the CCSI are
is Shaping Emerging Professions rapidly changing and the im-
portance of up- and re-skilling to in
that context.
Bridging the Skills Gap: Preparing | Article The article describes CRAFT-
Artists and Makers for a Sustaina- IT4SD's ecosystem approach to
ble, Inclusive, and Digital Future support knowledge sharing and
learning by doing/ experimenting.
The Role of Green, Social, and Dig- | Article The article discusses different skill
ital Skills in Transforming the Crea- categories within the CCSI and the
tive and Cultural Sectors need for systemic interconnected-
ness.
Empowering the Future: Up- and | Article The article describes CRAFT-
Re-Skilling in Emerging Crafts and IT4SD's model for building learning
Creative Professions for the Triple ecosystems to boost the triple tran-
Transition sition.
How Receptive are Craftspeople Article The article presents learning expe-
and Designers to Adopting Digital riences derived from a focus group
Innovation for Sustainability? conducted with students, designers
and 3D printing practitioners who
collaborated on a fashion collection
integrating additive manufacturing
technology.
Gamification in Learning: Turning Article The article discusses gamification

Work into Play

as a tool for creating engaging,
hands-on learning experiences, us-
ing a game developed within
CRAFT-IT4SD on fish-skin tanning
as an illustrative example.

From Fish to Wonder

Learning Game

This game, developed by OAMK
around the process of tanning fish
skin, illustrates how gamification
can help convey cultural heritage in
an engaging, informative, and ac-
cessible way.

Table 7: Resources - Learning communities for capacity building
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7. Heritage and Innovation as Continuity
Perspective

Innovation is commonly viewed as a process that brings about disruption. It is typically associated with large-scale
technological breakthroughs, replacing old systems with new ones, and creating value by breaking with the past.
This understanding is rooted in Joseph Schumpeter's influential notion of creative destruction, where economic de-
velopment advances through cycles of radical innovation that dismantle existing structures to make way for new
ones (Schumpeter, 1942). This perspective has, to a large degree, shaped contemporary innovation policy, entre-
preneurship, and technological development. Attention and resources are frequently directed towards break-through
ideas that promise to become the “next big thing,” generate temporary competitive advantage, and displace existing
products, practices, or industries.

While this model captures important dimensions of innovation, it also tends to narrow our understanding of how
economies and societies change and adapt. Novelty, disruption, and progress have become closely associated,
creating the impression that meaningful innovation must begin with a radical departure from what came before. Yet
change rarely results from entirely new beginnings: New technologies and ideas build upon existing ones, new prod-
ucts and business models recombine established ideas, and knowledge advances through cumulative processes of
experimentation and refinement. Transformation is therefore often evolutionary rather than revolutionary. However,
conventional accounts of innovation continue to privilege moments of invention over the much longer processes of
adoption, adaptation, and use through which innovations acquire significance (Edgerton, 2007).

Adopting an evolutionary perspective on innovation reframes it as a process of continuity as much as one of change.
Novelty does not emerge independently of the past but through the continuous adaptation, recombination, and rein-
terpretation of existing knowledge and practices. From this perspective, innovation is not simply about replacing what
came before, but about renewing and extending it. Consequently, cultural resources, including inherited knowledge,
skills, practices, traditions, and other forms of cultural expression transmitted across generations, become important
assets that contribute to innovation and drive transformation. Consistent with this understanding, the European Union
defines cultural heritage as "the resources inherited from the past in all forms and aspects," encompassing tangible,
intangible, and digital resources that originate through the interaction between people and places over time and are
constantly evolving (Council of the European Union, 2014; European Commission, 2021).

Building on this understanding, CRAFT-IT4SD adopts the concept of living heritage to emphasise that cultural herit-
age is not simply a legacy to be preserved, but a dynamic resource that acquires meaning through its continual use,
adaptation, and reinterpretation. This understanding is consistent with UNESCO's conception of living heritage under
the 2003 Convention for the Safeguarding of the Intangible Cultural Heritage, particularly as articulated in the context
of the 2030 Agenda for Sustainable Development (UNESCO, n.d.). UNESCO emphasises that living heritage is
continuously recreated by communities and transmitted across generations, making it a source of resilience and an
important contributor to sustainable development. CRAFT-IT4SD extends this perspective by conceptualising living
heritage as a source of innovation, providing the knowledge, skills, practices, and cultural capabilities from which
innovation emerges, while innovation, in turn, continually renews and reshapes heritage.

This perspective challenges conventional understandings that position heritage, culture, and craft as the antithesis
of innovation, associating them primarily with preservation, continuity, and tradition rather than with change and
transformation. Instead, inherited knowledge, skills, and practices are understood as productive resources that ena-
ble experimentation, adaptation, and renewal. Innovation, in this sense, often emerges through engagement with
tradition rather than its rejection. This understanding resonates with writers such as Glenn Adamson, who rejects the
notion of craft as inherently conservative or nostalgic (Adamson, 2013). Instead, Adamson shows how craft evolves
through the continual reinterpretation and refinement of inherited skills, materials, and practices, illustrating that con-
tinuity and innovation are not opposing forces but mutually reinforcing processes.

Following this perspective on innovation as continuity and the role of living heritage within it, CRAFT-IT4SD's objec-
tive to revisit the past through craft and craftsmanship is not merely a form of collective nostalgia and heritage
preservation through making, but a means of reestablishing intergenerational connections and re-embedding indi-
viduals and communities in the social and historical continuum, as well as an ambition to explore to what extent living
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heritage, both tangible and intangible, can be a catalyst for sustainable innovation. CRAFT-IT4SD thus connects the
green transition with societal resilience, leaning on an intergenerational perspective to craft and manufacturing,
based on continuation and belonging rather than of disruption. With the revitalisation of craftmanship and the
knowledge, practices and techniques related to craft that we especially have witnessed since the Covid-19 pandemic,
follows a renewed focus on skills for sustainability and locally sourced nature-based materials. The unstable geopo-
litical situation we witness today, and the urge to strengthen Europe’s competitiveness and sovereignty through
reducing independence on non-EU providers for critical digital products, services, and intellectual property r, is insti-
gating a politicised consumer culture with increased awareness of the origin of products. CRAFT-IT4SD highlights
in this current political context, the importance of extending the quest for Europe’s sovereignty to societal dimensions,
revitalising Europe’s living heritage and promoting the innovation and sustainability potential of craftsmanship, intan-
gible knowledge and local materials, strengthening local identities and senses of belonging as we move forward to
shaping better and resilient futures.

Approach

To explore the dynamic relationship between living heritage and innovation, CRAFT-IT4SD adopts a practice-ori-
ented approach. Rather than treating heritage as a passive object of preservation, the project investigates how in-
herited cultural resources are mobilised in processes of innovation while simultaneously being renewed, reinter-
preted, and transformed through those very processes. The three illustrative cases explore different expressions of
this reciprocal relationship, showing how living heritage both serves as a source of innovation and is continually
renewed through innovative practice.

Taken together, the cases suggest a practical framework for understanding how living heritage and innovation inter-
act. Rather than viewing heritage as a single, undifferentiated source or resource, the cases show that heritage can
become a source of innovation through three areas of application (Figure 13): (1) cultural expressions embodied in
objects and designs; (2) inherited knowledge and practices embedded in production-/ creation processes; and (3)
communities that sustain and transmit cultural traditions. Across all three pathways, innovation simultaneously draws
upon and revitalizes living heritage.

innovation through
the reinterpretation of
cultural expressions.

Objects mm)

>
/ Ul X innovation through
( /l?:g Practices # the reinterpretation of
\ ‘f& / knowledge and skills.
\
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Figure 13: CRAFT-IT4SD Application Areas for Connecting Heritage & Innovation
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Beyond providing a practical framework for linking heritage with renewal, CRAFT-IT4SD demonstrates that ethical
engagement is not an additional consideration but a prerequisite for working with living heritage. Reinterpreting cul-
tural heritage for contemporary sustainability challenges should not be confused with cultural appropriation. Whereas
reinterpretation seeks to create new value while respecting the cultural meanings, rights, and agency of the commu-
nities from which heritage originates, cultural appropriation extracts cultural expressions from their social and histor-
ical context without meaningful participation, recognition, or reciprocal benefit. Living heritage can therefore support
innovation, but only when innovation is grounded in respect, dialogue, and shared value creation (D8.1).

Heritage & Innovation through Objects

The first case focuses on heritage embodied in objects and explores how traditional visual motifs and cultural imagery
can be combined with contemporary technologies to create innovative products that connect cultural identity with
new forms of design and production. Rather than reproducing traditional artefacts, the approach treats heritage ob-
jects as repositories of cultural expressions whose motifs, symbolism, forms, colours, materials, and decorative tech-
niques can be reinterpreted through contemporary design. Innovation therefore emerges through the reinterpretation
of cultural expressions rather than their replacement.

The Romanian pilot applied this approach within sustainable fashion design through three successive collections
inspired by traditional costumes, Cucuteni pottery, and the symbolic language of Bucovina's decorated Easter eggs.
Together, these collections demonstrated how traditional craftsmanship can be combined with digital design and
additive manufacturing to translate Romanian folk traditions into contemporary fashion. Rather than replicating his-
torical artefacts, the collections reinterpreted their visual language to create products that connect cultural identity
with new forms of production, aesthetic expression, and sustainable innovation.

The process begins by selecting a locally meaningful heritage object or craft tradition. Rather than focusing on the
object as a whole, attention is directed towards understanding the cultural expressions it embodies. This involves
analysing motifs, ornamentation, colours, materials, production techniques, symbolism, and the cultural narratives
associated with the object. The aim is to identify design elements that can be reinterpreted while retaining their
cultural significance. In the Romanian pilot, traditional costumes were examined for embroidery patterns, colour
combinations, and stitching techniques; Cucuteni pottery for its geometric motifs and symbolic ornamentation; and
Bucovina's decorated Easter eggs for their visual language and cultural symbolism. These analyses identified the
cultural expressions that could subsequently be reinterpreted in contemporary fashion.

Once the cultural expressions have been identified, they are translated into digital design environments. Traditional
motifs are digitised, modelled, and adapted using CAD software and computational design tools, allowing designers
to experiment with scale, geometry, and three-dimensional form. This stage is not simply a technical conversion but
a creative process of interpretation in which heritage becomes a flexible design language rather than a fixed historical
reference. In the Romanian pilot, the identified motifs were digitised and recreated using CAD software, allowing
designers to manipulate their geometry, scale, and composition while preserving their recognisable cultural identity.
Digital modelling also enabled the integration of traditional patterns into components suitable for additive manufac-
turing.

Digital models are then explored through iterative experimentation with materials and manufacturing techniques. In
the Romanian pilot, extensive testing was undertaken to assess the compatibility of different textiles with additive
manufacturing, optimise printing parameters, evaluate post-processing techniques, and refine methods for integrat-
ing printed elements into garments. Prototypes were repeatedly evaluated and modified to balance aesthetic quality,
technical feasibility, functionality, and cultural authenticity. This iterative process was fundamental to the approach,
allowing both technological capabilities and design concepts to evolve together. During the Romanian pilot, iterative
prototyping involved repeated experimentation with 3D printing parameters, textile integration, and post-processing
techniques. Testing highlighted both the opportunities and limitations of additive manufacturing for fashion, including
challenges related to flexibility, softness, washability, and durability. These findings informed successive refinements
of both the technological solutions and the design concepts.

Rather than replacing traditional craft, the approach intentionally combines emerging technologies with manual pro-
duction techniques. Digital fabrication methods, including 3D modelling, additive manufacturing, and digital emboss-
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ing, were integrated with hand stitching, manual cutting, leather embossing, and textile assembly. Technology there-
fore functions as an extension of craftsmanship, enabling new forms of expression while maintaining the value of
artisanal knowledge and skills. Throughout the pilot, participants also agreed that digitally produced artefacts should
complement rather than replace traditional handcrafted production, preserving its role as a distinct form of cultural
practice. In the Romanian pilot, 3D-printed decorative elements were manually integrated into garments through
stitching and assembly techniques traditionally used by local artisans, while leather accessories combined digital
embossing with hand finishing. Rather than replacing manual work, digital fabrication expanded the possibilities
available to craftspeople.

The final stage considers both environmental and cultural sustainability. From an environmental perspective, additive
manufacturing supported rapid prototyping, reduced material waste, and enabled experimentation with biodegrada-
ble and recycled materials. Equally important, however, was cultural sustainability. The collections demonstrated
how traditional visual languages could remain relevant by being continually reinterpreted in contemporary contexts.
The resulting garments function not only as fashion products but also as carriers of cultural narratives, connecting
traditional craftsmanship with contemporary design and emerging technologies. In the Romanian pilot, the resulting
collections were presented through exhibitions and fashion events, including Romanian Fashion Week, providing
opportunities to evaluate not only their technical feasibility but also public reception, cultural authenticity, and their
ability to communicate Romanian cultural identity in contemporary contexts.

Heritage & Innovation through processes

The second case focuses on heritage embodied in practices and explores how inherited knowledge and production
techniques can be reinterpreted to address contemporary sustainability challenges. Rather than treating traditional
practices as static forms of knowledge, the approach considers them living resources that can be adapted through
experimentation, design, and particular material intelligence. Innovation therefore emerges through the reinterpreta-
tion of inherited knowledge and skills rather than through the replacement of traditional practices.

Within this application area, the Danish pilot explored how historical material knowledge could contribute to sustain-
able textile innovation. Focusing on the protein casein, traditionally derived from milk, the pilot revisited historical
recipes and production methods to investigate their potential for developing drapable biomaterials as alternatives to
conventional textile materials. Rather than reproducing historical recipes unchanged, the approach combined histor-
ical research with contemporary experimentation to adapt traditional knowledge for present-day design challenges.
The resulting biomaterials were subsequently explored through clothing design experiments, demonstrating how
inherited material practices can be renewed through contemporary design and sustainability-oriented innovation.

The process begins by researching relevant craft practice, production technique, or material tradition that addresses
a contemporary challenge, such as findings ways to produce more sustainable materials. Rather than focusing solely
on physical artefacts, attention is directed towards the knowledge, skills, and processes embodied in traditional
practice. In the Danish pilot, this involved selecting historical casein-based material production as a source of inspi-
ration for sustainable textile development. The selected practice is examined through historical and documentary
research to understand its materials, recipes, production methods, and cultural context (Figure 14). The objective is
to identify transferable knowledge that can inform contemporary experimentation while recognising that historical
practices may require adaptation rather than direct reproduction. In the Danish pilot, historical uses of casein were
investigated before traditional recipes were transferred into an experimental setting.
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Figure 14: History of Casein use (Source: VIA)

Historical recipes and techniques are then recreated and adapted through iterative experimentation. Rather than
seeking to reproduce historical outcomes exactly, experimentation explores how inherited knowledge can be modi-
fied to meet contemporary functional, aesthetic, and sustainability requirements. In the Danish pilot, traditional casein
recipes were tested and refined to develop drapable biomaterials suitable for textile and fashion applications, ena-
bling a material-driven design approach. The developed materials are evaluated through practical design experi-
ments to assess their performance, usability, and creative potential. Rather than remaining laboratory samples, the
materials become part of an iterative design process in which their properties are explored through research and
user-centric development. In the Danish pilot, the developed casein materials were employed in shape experiments
from a clothing design perspective to investigate their suitability for contemporary fashion.

The final stage considers both the environmental contribution of the developed materials and the broader value of
renewing traditional knowledge. The approach demonstrates how historical practices can contribute to contemporary
sustainability transitions by generating new material alternatives while simultaneously preserving and extending tra-
ditional knowledge. In this way, innovation not only draws upon inherited practices but also contributes to their con-
tinued evolution as living heritage.

Heritage & Innovation through Communities

The third case focuses on heritage embodied in communities and explores how collective identities, cultural relation-
ships, and shared ways of knowing can become sources of innovation. Rather than viewing communities solely as
custodians of culture and heritage, the approach recognises them as active co-creators of living heritage whose
collective knowledge, values, and cultural practices continually evolve through participation, dialogue, and shared
experience. Innovation therefore emerges through the reinterpretation of collective identities and traditions rather
than through the preservation of fixed cultural forms.

Within this application area, the Finnish pilot explored how Indigenous knowledge systems, participatory artistic
practice, and collective future imagining could contribute to sustainability-oriented innovation within the CCSI. Cen-
tered on artistic performances and accompanying future dreaming workshops, the pilot combined artistic expression
with facilitated participation to create spaces in which participants collectively explored regenerative futures grounded
in ecological balance and collective wellbeing. Rather than producing material artefacts or technological prototypes,
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the pilot demonstrated how community-based cultural processes themselves can become vehicles for innovation
and future visioning, generating new forms of insight, collaboration, and sustainability-oriented practice.

The process begins by identifying communities whose cultural traditions, knowledge systems, and lived experiences
provide the foundation for collaborative innovation. Rather than focusing on individual expertise, attention is directed
towards the collective knowledge, values, narratives, and relationships embedded within communities. In the Finnish
pilot, this centred on Sami knowledge systems, storytelling traditions, joik, and decolonial perspectives. Innovation
and transformation potentials are collaboratively explored with community members to ensure that methods, spaces,
and facilitation reflect local cultural values and ethical principles. In the Finnish pilot, the Girjai performances and
future dreaming workshops were adapted through co-design sessions involving the artistic team and pilot partners,
ensuring that the performative, participatory, and spatial elements formed a coherent and culturally appropriate
whole.

The core of the approach involves participatory activities that enable communities to collectively (re-)interpret cultural
aspects and heritage in relation to contemporary challenges and future possibilities. In the Finnish pilot, perfor-
mances were followed by facilitated future dreaming workshops in which participants imagined a decolonial future
through storytelling, guided writing, group discussions, and collective reflection. These activities positioned imagina-
tion itself as a resource for sustainability-oriented innovation. Throughout the process, participants contribute as co-
creators rather than passive audiences. Multilingual facilitation, inclusive participation, and respect for Indigenous
knowledge systems support the co-production of knowledge while strengthening relationships between artists, com-
munities, students, cultural practitioners, and other stakeholders. Continuous reflection and adaptive facilitation en-
able learning throughout the process while ensuring that community values remain central. Particular attention was
given to cultural continuity, community wellbeing, skills development, network building, and the contribution of par-
ticipatory artistic practice to sustainability and the green transition. Ethical considerations —including confidentiality,
accessibility, intellectual property, and the respectful treatment of Indigenous knowledge—formed an integral part of
shaping and evaluating the success of the pilot.

Transferable Development Outcomes

Although the described case activities address different dimensions of living heritage, they demonstrate pathways
through which living heritage can be mobilised as a source of innovation. Across the three application areas, the
pilots show how innovation can emerge through the reinterpretation of different forms of inherited cultural resources.
In the Objects application area, innovation was generated by translating the cultural expressions embodied in herit-
age objects into contemporary products through design, digital technologies, and iterative prototyping. In the Prac-
tices application area, innovation emerged by adopting and expanding upon inherited techniques knowledge through
research, experimentation, and application. In the Communities application area, innovation was fostered through
participatory and community-based processes that combined Indigenous knowledge and perspectives, artistic prac-
tice, and collective imagination to co-explore visions for new, sustainability-oriented futures.

From a replication perspective, the three cases demonstrate how both tangible and intangible forms of cultural her-
itage can be understood not as remnants of the past that constrain progress, but as living resources capable of
informing innovation and sustainability transformations. As with the other development strands presented in this
report, it is important to distinguish between the specific activities undertaken within CRAFT-IT4SD and the broader
principles that can be transferred to other contexts.

The intention is not to replicate specific heritage assets, artistic practices, or technological solutions developed by
the project partners. Cultural heritage is inherently place-based and derives its value from the identities, histories,
and communities in which it is embedded. Attempting to standardise or prescribe how heritage should be used for
innovation risks undermining the very diversity and authenticity that make it a valuable resource.

Instead, the transferable element lies in the underlying methodologies. Regions can draw upon their own locally
significant objects, craft practices, knowledge systems, communities, and technological capabilities while following
the same general principles: identifying forms of living heritage with innovation potential, analysing the cultural re-
sources they embody, reinterpreting them through contemporary design, experimentation, or participatory pro-
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Beyond that, we posit that adopting a heritage and innovation as continuity lens as described in this chapter has
broader implications for regional innovation ecosystems and sustainability transitions:

Revealing innovation potential in living heritage: Applying a heritage lens can expand the range of re-
sources for innovation. Rather than focusing exclusively on new technologies or marketing opportunities, it
encourages innovators to recognise the latent innovation potential embedded in existing cultural resources.
These resources may take the form of tangible heritage objects, inherited knowledge and skills, or commu-
nity-based traditions and ways of knowing that would otherwise remain outside conventional innovation pro-
cesses. Such resources can contribute to different stages of innovation. As demonstrated by the CRAFT-
IT4SD pilot activities, heritage communities can be engaged during the early, exploratory stages of innova-
tion to co-create more inclusive understandings of sustainability challenges and identify alternative future
possibilities; Cultural expressions embodied in heritage objects can inform the design of products that
strengthen emotional attachment, cultural identity, and product longevity; Traditional practices and historical
knowledge can provide proven starting points for developing more sustainable materials, production meth-
ods, and technologies that are subsequently adapted to contemporary needs. In each case, heritage func-
tions not as a constraint on innovation but as an additional resource that broadens the range of possible
solutions.

More fundamentally, this perspective reflects an understanding of innovation as an evolutionary rather than
purely disruptive process. Instead of assuming that sustainable innovation always requires entirely new so-
lutions, it recognises that transformation can also emerge through the continuous reinterpretation and adap-
tation of existing cultural resources. Incremental changes grounded in local knowledge and traditions may
accumulate over time to produce significant societal and environmental impacts.

Strengthening regional identity and cultural cohesion. A heritage-informed perspective can strengthen
regional innovation ecosystems by rooting innovation in the identities and values of the communities they
serve. Rather than treating innovation as the adoption/adaption of externally developed technologies or busi-
ness models, the heritage—innovation nexus encourages regions to begin with their own cultural assets,
knowledge systems, and aspirations. In doing so, innovation becomes not something that happens to com-
munities, but something that develops from within them.

This shift has important implications for both innovation and regional development. When innovation draws
upon locally meaningful heritage, it reflects the distinctive cultural characteristics of a region or ecosystem
and is more likely to resonate with those who are expected to adopt, develop, or benefit from it. The three
pilots illustrate this in different ways. The Romanian case reinterpreted culturally significant motifs and ob-
jects to create contemporary products that retained strong connections to regional identity. The Danish case
demonstrated how inherited material knowledge and traditional practices could be adapted to contemporary
sustainability challenges. The Finnish case showed how participatory engagement with Indigenous
knowledge systems and collective imagination could generate new perspectives on sustainable futures while
strengthening relationships between communities, artists, and other regional actors.

By connecting innovation to shared cultural identities and locally meaningful aspirations, a heritage lens can
strengthen the social foundations of regional innovation ecosystems. Heritage therefore functions not only
as a source of ideas and knowledge, but also as a source of trust, belonging, and collaboration. This creates
conditions in which innovation may be more likely perceived as authentic, collectively owned, and aligned
with the values and long-term ambitions of the communities involved.

Supporting sustainability through continuity rather than replacement. Sustainability transformations
need not always begin with entirely novel technologies or solutions. Applying a heritage lens could encour-
ages regions to view living heritage as a repository of accumulated knowledge, practices, and technologies
that have evolved through long-term interaction between communities and their environments. Rather than
assuming that progress requires replacing the existing, the heritage—innovation nexus invites innovators to
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ask what valuable capabilities already exist and how they might be reinterpreted to address contemporary
sustainability challenges.

The Danish pilot illustrates this particularly well. By revisiting historical casein-based recipes and creation
practices, the project did not seek to recreate the past but to investigate whether traditional material
knowledge could provide new pathways towards more sustainable textile production. Historical practices
thus became a starting point for experimentation rather than an endpoint to be replicated unchanged. Similar
principles can be applied across many sustainability domains, where inherited knowledge and practices may
reveal overlooked alternatives to resource-intensive materials, production processes, or patterns of con-
sumption.

More broadly, this perspective challenges the assumption that innovation is synonymous with replacement.
Many traditional practices became less prominent not necessarily because they lacked technical or environ-
mental merit, but because they were displaced by changing economic conditions, industrial production sys-
tems, or shifting societal priorities. Revisiting these practices through contemporary scientific knowledge,
design methods, and technological capabilities can therefore uncover solutions that remain highly relevant
today.

Seen from this perspective, sustainability transitions become processes of continuity as much as transfor-
mation. Rather than abandoning the past in pursuit of entirely new futures, regions can build upon existing
cultural capabilities, adapting and renewing them to meet contemporary environmental and societal chal-
lenges. Living heritage thus becomes not only a record of past ways of living, but also a source of practical
knowledge that can inform more sustainable futures.

Taken together, the three application areas described demonstrate that living heritage is not simply preserved
through invention and innovation but continually renewed by it. By reinterpreting cultural expressions, inherited
knowledge and skills, and collective identities and traditions in an ethical responsible way culture can instigate no-
vation while hich living heritage remains relevant, adaptive, and capable of contributing to contemporary sustaina-
bility challenges (D8.1 Ethics).

Key Insights for Replication

Although focused on different application areas, the three cases reveal a generalisable pattern that provides a flexible
framework for replication. While the specific forms of living heritage, methods, and outcomes differed, each pilot
followed a similar process through which living heritage informed and shaped contemporary sustainability-oriented
innovation. Rather than prescribing particular methods or heritage elements, this pattern provides a transferable
process that can be adapted to different cultural contexts.:

1. ldentify forms of living heritage in close collaboration with local communities and actors. It begins by
identifying forms of living heritage that are relevant to the regional context and/or to the challenge or oppor-
tunity being addressed. The three application areas described earlier in this chapter provide a useful orien-
tation for this process. Depending on the context, this may include tangible heritage objects or designs,
traditional knowledge and practices, or communities and cultural identities.

2. Understand what living heritage can contribute. Once applicable forms of heritage have been identified,
the next step is to explore what knowledge, meanings, skills, values, or perspectives they embody that may
contribute to addressing the challenge. This may involve historical research, dialogue with heritage commu-
nities, documentation of practices, or analysis of cultural expressions. The objective is not to extract heritage
for innovation, but to develop an informed understanding of how living heritage can meaningfully guide con-
temporary sustainability-oriented innovation.

3. Reinterpret and experiment. Innovation, understood as both transformation and continuity, involves col-
laboratively reinterpreting living heritage for contemporary contexts through iterative experimentation and
development. Such reinterpretation should take place in close dialogue with the relevant communities and
be guided by principles of inclusivity, ethical responsibility, and respect for cultural meanings, boundaries,
and potential tensions. Depending on the context, this may involve contemporary product design, material
experimentation, artistic practice, participatory methods, or other activities. Throughout this process, tradi-
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tional knowledge, cultural expressions, and community perspectives are responsibly combined with contem-
porary technologies, design approaches, and creative methods to explore new products, materials, services,
experiences, or collaborative practices. Reinterpretation and experimentation evolve together, with each it-
eration generating new insights that inform further refinement.

4. Evaluate and refine outcomes. Heritage-informed sustainable pathways and innovation should be evalu-
ated not only in terms of technical feasibility or economic performance, but also with regard to its broader
cultural, social, and environmental impact consequences. Because innovation actively reinterprets and in-
fluences living heritage, practitioners should carefully assess how interventions affect the communities, cul-
tural expressions, and identities from which they draw (D8.1). This includes evaluating whether innovation
represents a respectful reinterpretation of heritage that creates shared value, or whether it risks cultural
appropriation, misrepresentation, or the extraction of cultural knowledge without meaningful participation,
recognition, or reciprocal benefits for the communities concerned. Particular attention should therefore be
paid to cultural representation, intellectual property, benefit sharing, and the long-term vitality of living herit-
age alongside sustainability objectives. This broader evaluation recognises that heritage is both a source for
innovation and something that is itself transformed through the innovation process.

Importantly, the individual methods employed within each step are not intended to be replicated directly. The herit-
age, the actors involved, and the technologies applied will inevitably differ between regions. What is transferable is
the underlying logic: beginning with locally meaningful heritage, uncovering the innovation potential it contains, rein-
terpreting it for contemporary contexts, experimenting with new applications, and evaluating outcomes from multiple
perspectives. This pattern enables ecosystems to drive transformations that are simultaneously rooted in their own
identities and responsive to contemporary sustainability challenges.

Beyond providing a framework for connecting heritage and innovation, one of the most important lessons emerging
from CRAFT-IT4SD is that working with living heritage requires a fundamentally different ethical perspective from
many conventional innovation processes. Although living heritage can serve as a valuable source or inspiration for
innovation, is inclusion is not without responsibilities. Unlike many innovation resources, living heritage remains em-
bedded within communities, identities, cultural values, and ongoing social practices. Working with living heritage
therefore requires responsible engagement with the people and traditions from which it originates (see D4.1 - Play-
book 01 - CCSiI for sustainability 01 - updated).

The Romanian and Finnish pilots illustrate this principle in different ways. In Romania, the reinterpretation of tradi-
tional motifs and craftsmanship required careful consideration of authenticity, cultural representation, intellectual
property, and fair benefit sharing with artisans, custodians, and communities. In Finland, engagement with Sami
traditions demonstrated that common innovation concepts themselves may need to be adapted to respect Indige-
nous values and ways of living, rather than expecting heritage to conform to externally defined innovation objectives.
The lessons from the Finnish pilot are closely aligned with established principles for Indigenous engagement, such
as the CARE Principles for Indigenous Data Governance, which emphasise collective benefit, community authority,
responsibility, and ethics (GIDA, n.d.). Although developed for data governance, these principles provide useful
guidance for innovation processes involving Indigenous knowledge and living heritage. Together, these experiences
show that replication should be guided by principles of respect, participation, reciprocity, and shared value creation.
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Related Resources

tive Manufacturing

Resource Type Description

D4.1 Playbook CCSI for sustainabil- | Report The report provides detailed de-

ity scriptions of the activities and ap-
proaches planned for the CRAFT-
IT4SD pilots, including the role of
heritage and an ethics framework.

D4.2 Initial Report of the Pilots Report Detailed description of the first pilot
iteration, including objectives, meth-
ods, participants, and findings.

D4.3 Interim Report of the Pilots Report Detailed description of the second
pilot iteration, including objectives,
methods, participants, and findings.

D4.5 Final Report of the Pilots Report Detailed description of the third pilot
iteration, including objectives, meth-
ods, participants, and findings.

D2.2 Method Playbook (Final) Report Final Playbook and the CRAFT-
IT4SD methodology, including in-
sights on the role and nature of her-
itage and craft.

D8.1 Ethics Requirements Report This deliverable outlines CRAFT-
IT4SD's ethical approach and
guidelines

Traditional Mask-Insipired Susti- Article The article outlines the development

anable Fashion Collection process of a fashion collection com-
bining aspects of cultural heritage,
novel technologies, and sustainabil-
ity.

Cultural Heritage as a Pathway to | Article The article explores cultural heritage

Developing Future Materials for as a foundation for contemporary

Garments. Trial-And-Error in Mate- material innovation. It presents two

rial Experimentations. cases: the use of casein at the Dan-
ish pilot site (VIA University College)
and the use of fish skin at the Finn-
ish pilot site (Oulu University of Ap-
plied Sciences), illustrating how
trial-and-error experimentation can
transform traditional knowledge into
new material applications.

Where Heritage Meets Innovation: | Article This article provides an overview of

CRAFT-IT4SD Pilots Crafting a Cir- CRAFT-IT4SD’s second iteration pi-

cular and Sustainable Future lot activities, including those fo-
cused on legislation.

Reimagining _ Cultural _ Heritage | Article Features and principles behind

Through Sustainable Approaches combining heritage and technology

Using 3D Printing Technologies in fashion

Reviving Authentic Crafts with Addi- | Article On the use of additive manufactur-

ing to revitalize heritage.

Table 8: Heritage and Innovation as Continuity Strand
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8. Key Development Factors

Beyond the CRAFT-IT4SD development strands, several factors were identified and discussed that play an important
role in shaping CCSI ecosystems. These factors are significant because, depending on how they are addressed and
managed by ecosystem actors, they can either enable or constrain the emergence of resilient, sustainable, and
mutually beneficial forms of ecosystem development. Rather than being inherently positive or negative, their impact
depends on the decisions, priorities, and governance arrangements that guide ecosystem evolution.

To facilitate application and replication in other contexts, the identified factors were organized into four dimensions:
Technological, Commercial, Ecological, and Societal. This structure provides a practical framework for consider-
ing ecosystem strengths, vulnerabilities, and development priorities, while encouraging a more holistic understanding
of the mechanisms that shape CCSI. As these factors are often interconnected, efforts to strengthen one aspect of
ecosystem development may generate unintended effects on others. Maintaining a holistic perspective and actively
considering such trade-offs is therefore essential for fostering a balanced and resilient development trajectory.
Advancing Technology Integration

Technology is evolving rapidly and offers significant potential for innovation, sustainability, and resilience. At the
same time, the full implications of emerging technologies are often uncertain, and their adoption can have profound
effects on existing practices, business models, skills, and cultural traditions. As a result, hesitation or resistance
towards new technologies may be both understandable and justified.

Yet technology also has the potential to generate substantial benefits for the sector, including new forms of value
creation and reduced environmental impacts. Realizing these benefits depends not only on the technologies them-
selves, but on how they are introduced and integrated into the ecosystem. Technology adoption should therefore be
approached as an open, participatory, and experimental process in which stakeholders have opportunities to explore,
test, evaluate, and collectively shape the role of technology within the sector.

From this perspective, technology represents an opportunity when access to relevant solutions is broad, experimen-
tation is encouraged, and outcomes are transparent and openly discussed. Such conditions help foster trust, learn-
ing, and informed decision-making, ensuring that technology complements and strengthens craftsmanship, creativity,
cultural heritage, and human expertise rather than displacing or undermining them. The challenge is therefore not
whether technology should be adopted, but how it can be governed and deployed in ways that support the long-term
resilience, sustainability, and distinctiveness of the ecosystem.

Table 9: Key Factors influencing Technological Development within CCSI Ecosystems

Key factor Risks and Barriers Enablers and Opportunities

Technology complements herit-

Technology—heritage compati- | Technology replaces heritage practices | age practices

concentration of control

bility Loss of authenticity Enhanced relevance and visi-
bility
Stakeholder attitude Resistance to change Opennesg o experimentation
and learning
Inclusivit Missing access or financial resources | Open access enables broader
y (SMEs) participation
. Technologies are imposed and misa- | Craft practices guide technol-
Usability . .
ligned with real needs ogy development
Control Unclear ownership, appropriation risks, | Transparent governance and

use of data

Impact visibility

Difficulty measuring or communicating
benefits slows adoption

Uptake and scaling through ev-
idence
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Aligning Business Models with Sustainable Value Creation

Economic viability and innovation are essential for the long-term prospects of CCSI ecosystems. However, promoting
sustainable development is not simply a question of increasing productivity, but of aligning economic activity with
broader cultural, social, and environmental objectives.

Achieving such alignment is rarely straightforward. Different objectives may compete or create tensions, while es-
tablished business models and value chains have often become highly complex, globalized, and difficult to transform.
At the same time, the viability of more sustainability-oriented business models remains uncertain and depends on a
range of factors, many of which lie beyond the control of individual organizations. Experimenting with and imple-
menting alternative approaches also requires resources, capabilities, and risk tolerance that may be scarce, partic-
ularly among smaller actors.

Nevertheless, innovative business models represent one of the most promising avenues for addressing environmen-
tal and societal challenges. Shifting from models based on volume, overproduction, and rapid consumption towards
approaches centered on durability, repair, reuse, quality, and long-term value creation can contribute to both sus-
tainability and resilience. Importantly, many such practices are not entirely new. Historically, repair, longevity, local
production, and resource efficiency were common features of economic activity. As such, traditional knowledge,
cultural heritage, and craft-based practices can provide valuable inspiration for developing more sustainable forms
of business and consumption.

From this perspective, creating space for experimentation with alternative forms of value creation becomes a critical
enabling factor. Bringing together traditional materials, skills, and production methods with innovative approaches to
business, technologies, and collaboration can help identify viable pathways that balance economic performance with
environmental sustainability and social value. The key challenge is not only to innovate sustainably, but to do so in
ways that ensure the long-term resilience and economic viability of CCSI ecosystems.

Key factor Risks and Barriers Enablers and Opportunities

Redefining value & growth | e Reliance on traditional growth models | e Adoption of alternative value under-

limits sustainable innovation standings (e.g. sufficiency, longevity)
enables new models

» Heritage as inspiration for sustainable
development

Viability ¢ Lack of proof of concept ¢ Uptake through demonstrated suc-
¢ Unclear economic viability cess cases

Scaling ¢ Volume-based scaling undermines ¢ Alternative scaling approaches (net-
sustainability works, replication, local models)

System thinking ¢ Fragmented understanding of value ¢ Holistic/system thinking enables inte-
chains limits innovation grated, circular models

Digital business models ¢ Lack of knowledge or sub-optimal ¢ Digitalization as enabler of new mar-
digital adoption kets, efficiencies, and models

¢ Experimentation and adoption via
shared knowledge and guidance

Networks & new actors e Weak collaboration e Strong networks and new gener-
e Limited newcomers ations drive renewal and innova-
tion

Table 10: Key Factors influencing Sustainable Business Development within CCSI Ecosystems
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Embedding Ecological Responsibility in CCSI Ecosystems

Ecological sustainability cannot be achieved solely through the actions of individual organizations. Even the most
innovative business models remain constrained by the regulatory environments, resource systems, market incen-
tives, infrastructures, and collaborative networks in which they operate. Moreover, sustainability transitions unfold at
the ecosystem level, where the actions of individual actors are interconnected and their impacts extend beyond
organisational boundaries. Consequently, embedding ecological responsibility within CCSI ecosystems requires at-
tention not only to how value is created, but also to the institutional, cultural, and systemic conditions that influence
environmental outcomes. Policies, governance mechanisms, sustainability knowledge, ecosystem collaboration, and
circular resource flows all play a critical role in determining whether sustainable practices can emerge, scale, and
endure.

A key enabling factor is the existence of shared frameworks and guiding principles centered on circularity, regener-
ation, and long-term sustainability. Such frameworks provide a common direction for ecosystem actors, helping to
align expectations, coordinate actions, and establish shared standards of responsibility and accountability. By creat-
ing common regulation and understanding of desired outcomes, they can reduce uncertainty and support more co-
herent and collective approaches to sustainability challenges.

However, for such frameworks to be effective, they must be both ambitious and practical. Sustainability requirements
should be grounded in the realities of the sector and designed in ways that enable broad participation rather than
placing disproportionate burdens on actors with limited resources and capacities. Effective frameworks therefore
combine clear goals, principles, and governance structures with sufficient flexibility to allow for decentralized, bottom-
up, and context-specific implementation.

Moreover, ecological responsibility depends on strong communities and collaborative ecosystems capable of con-
tinuous learning and adaptation. The ability to share knowledge, resources, experiences, and good practices enables
actors to respond more effectively to emerging challenges and opportunities. In this sense, sustainability becomes
not only an individual responsibility, but a collective capability that is developed and maintained across the ecosystem
as a whole.

Table 11: Key Factors influencing Ecological Responsibility within CCSI Ecosystems

Risks and Barriers

Key factor

Enablers and Opportuni-
ties

Policy & regulation

e Weak, unclear, or poorly imple-
mented policies hinder transi-
tion

e Supportive and well-applied
policies accelerate change

Governance & responsibility

e Unclear roles create inaction
and fragmentation

¢ Clear responsibilities enable
coordinated action

Local regional governance

e Centralized or weak local struc-
tures limit adaptation

¢ Strong local governance en-
ables context-specific solu-
tions

Sustainability knowledge & risk
perception

e Lack of knowledge and per-
ceived risks slow adoption

e Awareness and capacity-
building unlock action

Circularity scope

o Narrow focus on circularity limits
systemic impact

e Broader regenerative ap-
proaches enable long-term
sustainability

Clusters & ecosystems

e Weak collaboration slows inno-
vation and scaling

o Cluster-based approaches
enable shared resources
and faster transition

Embedding Social Responsibility in CCSI Ecosystems

Advancements along technological, economic, and environmental dimensions are essential for the long-term devel-
opment of CCSI ecosystems. However, such progress should not come at the expense of individual wellbeing, social
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cohesion, democratic participation, or community resilience. Social sustainability is often overlooked in transfor-
mation processes and only receives attention once adverse consequences become visible. Yet the social implica-
tions of technological innovation, new business models, and sustainability transitions should be considered from the
outset rather than treated as an afterthought.

This challenge is well illustrated by economic Nobel prize winners Daron Acemoglu and Simon Johnson in their work
Power and Progress (2023). The authors demonstrate how technological advances have historically generated sig-
nificant benefits, but have often initially concentrated wealth, influence, and decision-making power among a rela-
tively small number of actors. The subsequent challenge has frequently been to ensure that the benefits of innovation
are distributed more broadly across society, and that technological change strengthens rather than undermines dem-
ocratic institutions and social wellbeing.

Such outcomes are not inevitable. By explicitly considering social impacts during the design and implementation of
innovation and transformation processes, ecosystem actors can help ensure that technological, economic, and en-
vironmental progress contributes to inclusive and equitable development. Central to this is the existence of strong
communities and participatory governance structures that enable informed and meaningful engagement in decision-
making processes. Healthy ecosystems create space for diverse perspectives and interests to coexist, allowing both
more conservative and more transformative visions of development to be debated and reconciled.

Equally important is the recognition of cultural diversity as a source of creativity, resilience, and innovation. Diverse
cultural traditions, practices, and ways of knowing can enrich ecosystem development and expand the range of
possible solutions to shared challenges. Finally, attention must be paid to possible dependencies within ecosystems.
Concentrations of power, excessive reliance on, for example, individual technology providers, or asymmetric rela-
tionships can undermine resilience and limit the capacity of local communities and organizations to shape their own
futures. Embedding social sustainability therefore requires not only fostering participation and inclusion, but also
ensuring that power, opportunities, and benefits are distributed in ways that strengthen the long-term resilience and
autonomy of the ecosystem.

Table 12: Key Factors influencing Social Responsibility within CCSI Ecosystems

Key factor Risks and Barriers Enablers and Opportuni-
ties
Community strength ¢ Fragmentation and low ownership | e Resilience and shared value
due to weak local engagement and due to strong community an-
actor tie, undermining collabora- choring

tion, access to resources, local
strategizing and incentive struc-
tures that support cohesion

Preservation-innovation-bal- e Overemphasis on preservation e Balanced approach keeps
ance prevents evolution heritage dynamic and rele-
vant
Ownership & access ¢ Exclusive ownership limits partici- | e Inclusive or shared models
pation and benefits enable wider engagement
Cultural differences e Ignoring social norm differences | e Inclusivity and exchange
hinder collaboration through respectful and ethi-
cal engagement
Knowledge sharing o Lack of platforms limits diffusion of | e Active sharing accelerates
practices peer learning and replication
Role of SMEs and micro ac- o Under-support limits their societal | e Empowered small actors
tors contribution drive local development and

cohesion
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9. The CRAFT-IT4SD Replication Pathway: An Ecosystem as a Ser-
vice

CRAFT-IT4SD goes beyond traditional sectoral boundaries by connecting living heritage, craft, design, digital tech-

nologies, sustainability, immersive storytelling, and new business models. This holistic approach allows different

actors to co-create solutions that proactively respond to the challenges of the green transition while strengthening
local identities, creative knowledge, and cultural heritage.

Inspired by the principles of the New European Bauhaus and informed by wider European innovation frameworks,
CRAFT-IT4SD seeks to generate tangible results, methodologies, and learnings that can be transferred to other
Cultural and Creative ecosystems across Europe. In this sense, the project is not only a research and innovation
initiative, but also a platform for ecosystem transformation, supporting the cultural and creative sectors in becoming
active contributors to a more sustainable, inclusive, and future-oriented economy.

Accordingly, the CRAFT-IT4SD replication approach is based on a structured but flexible logic. It brings together
evidence-based analysis, stakeholder engagement, sustainability reflection, and practical experimentation. Rather
than treating sustainability as an additional element to be added at the end of a creative or business process, the
CRAFT-IT4SD methodology places sustainability at the beginning: as a starting point for imagining new forms of
value creation, production, consumption, and collaboration.

At the same time, the process recognizes that each ecosystem is different. Local cultural heritage, creative traditions,
institutional frameworks, business structures, technological capacities, consumer behaviours, and sustainability pri-
orities vary from one territory to another. For this reason, CRAFT-IT4SD's replication is as stated understood as a
process of adaptation, learning, and co-creation. Each ecosystem will be encouraged to interpret the methodology
in its own way and to develop responses that are meaningful and feasible within its specific context.

In this sense, CRAFT-IT4SD's replication approach offers a practical framework for collective learning. It connects
and supports ecosystems in making their assumptions visible, linking diverse perspectives, identifying opportunities
and barriers, and exploring how cultural heritage, craft knowledge, digital innovation, and sustainability can work
together to generate impact.

Ultimately, the Replication Process seeks to build a wider European community of connected creative ecosystems
committed to sustainable transformation. By sharing the CRAFT-IT4SD methodology and know-how, the project
aims to inspire other territories to develop their own pathways towards greener, more circular, and more culturally
grounded creative economies.

To facilitate this, CRAFT-IT4SD puts forward a Replication Pathway, for which D4.4 lays the foundation through
strand analysis and resource-selection; this will be followed by an operational and interactive playbook-version to
guide interested ecosystem actors through the approaches and principles applied within CRAFT-IT4SD.

The CRAFT-IT4SD Replication Pathway also entails a self-assessment tool, designed to help each ecosystem
understand its current position, strengths, needs, and readiness for replication. This first step will provide a common
starting point and help each territory identify which parts of the CRAFT-IT4SD methodology are most relevant for its
own development.

Finally, the Replication Pathway will be complemented by a digital resource platform, conceived as a repository of
the project materials, tools, methods, examples, and resources, which have been reported in D4.4. This platform will
allow ecosystems to access the necessary information to support their own replication journey, including practical
guidance, methodological resources, and selected outputs generated throughout the project.

The CRAFT-IT4SD Meta-Ecosystem

Becoming part of the CRAFT-IT4SD Replication means joining a wider European community of Cultural and Creative
ecosystems interested in craft, sustainability, digital innovation, circularity, and future-oriented creative practices.
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This Meta-Ecosystem is conceived as an ecosystem of ecosystems: a connected network of territories, organiza-
tions, initiatives, and key actors that wish to explore how the CRAFT-IT4SD methodology and know-how can be
adapted and activated in their own contexts. It offers an opportunity to be part of a shared European movement
working towards more sustainable, fair, and culturally grounded creative economies.

for Sustainable Development

Participation in the CRAFT-IT4SD Replication Meta-Ecosystem will offer several benefits:

Visibility at European level: Participating ecosystems will be included in a dedicated map of engaged
ecosystems, showcasing the emerging CRAFT-IT4ASD Meta-Ecosystem across Europe. This map will help
make visible the territories, organizations, and creative communities that are interested in advancing sus-
tainability-driven innovation through craft, cultural heritage, digital tools, and new business models.
Connection with other creative ecosystems: Being part of the Meta-Ecosystem will allow participants to
connect with other European actors facing similar challenges and opportunities. It will create a space for
exchange, inspiration, and potential collaboration among ecosystems working on the green transition of the
Cultural and Creative Sectors and Industries.

Access to the CRAFT-IT4SD Replication Pathway and resources: Participating ecosystems will be in-
vited to engage with the CRAFT-IT4SD Replication Pathway, including the self-assessment tool, the inter-
active playbook, and the digital resource platform. These resources will support each ecosystem in identify-
ing its own starting point, exploring relevant strands of the methodology, and adapting the project’s learnings
to its local reality.

Opportunity to be part of the CRAFT-IT4SD Exhibition — “Crafting Futures”: Selected ecosystems may
have the opportunity to be connected to the CRAFT-IT4SD Exhibition, “Crafting Futures”, taking place in
Oulu, Finland, from 27 to 29 October 2026. The exhibition will represent a key moment for the project and
will offer a European platform to showcase practices, approaches, and visions linked to craft, sustainability,
innovation, and digital transformation.

Recognition through the CRAFT-IT4SD Seal: Ecosystems engaging with the replication process will be
part of the Meta-Ecosystem through a Seal of Recognition, acknowledging their participation and commit-
ment to exploring the CRAFT-IT4SD methodology. The seal will act as a visible sign of connection with the
project and with a broader European community committed to sustainable creative transformation.
Positioning within a future-oriented European initiative: Joining the Meta-Ecosystem allows participating
organizations and territories to position themselves within an emerging European framework that connects
living heritage, material intelligence, green legislation, ethical approaches, learning communities, open plat-
forms, and circular business models. It is an opportunity to be associated with a forward-looking initiative
that understands the Cultural and Creative Sectors and Industries as active contributors to the green transi-
tion.

Ultimately, the CRAFT-IT4SD Replication Meta-Ecosystem is not only a dissemination mechanism, but a space for
recognition, visibility, learning, and connection. It invites creative ecosystems across Europe to become part of a
shared process of experimentation and adaptation, contributing their own knowledge while benefiting from the col-
lective experience generated through CRAFT-IT4SD.
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