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Abstract: In Made in Italy products, the material dimension represents a distinctive
element, capable of expressing both the quality of the product and the heritage of
craftsmanship embedded in the territory. In the upholstered furniture sector materials
generate significant environmental and supply-chain impacts, making their selection a
strategic leverage point for sustainability and circularity. This study investigates how a
digital material library can support designers and SMEs in navigating this transition by
integrating sustainable innovation with industrial feasibility. Grounded in the
Advanced Design framework, the research adopts a four-step methodology to analyse
the current supply system, identify circular alternatives, review existing material
libraries, and develop a dedicated relational database. The resulting prototype
organises materials into clusters that combine technical, sensory, circular, and
production-related attributes. The digital material library aims to act both as a
decision-support tool and as a knowledge infrastructure enabling systemic circular
practices in the upholstered furniture sector.

Keywords: circular design; material selection; digital material library; upholstery
industry.

1. Introduction

The design process that influences the product brings into relation a multiplicity of elements
(technical, aesthetic, cultural, and productive) that must be considered within a continuous
dialogical interplay. Among these, the material dimension and strategies of material
selection play a decisive role in defining the quality and identity of the product (Karana et al.,
2014). This aspect becomes even more significant in products belonging to Made in Italy
supply chains, as material quality represents not only a functional and aesthetic component
but also an expression of the artisanal knowledge and cultural heritage that characterize
Italian manufacturing districts (Manzini, 1989). Indeed, Italian design distinguishes itself
through a recognizable aesthetic, morphological, and material imaginary, the result of
constant experimentation with materials ranging from the most noble to the most artificial
and mass-produced (Di Lucchio, 2005). Even in the upholstered furniture sector, material
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identity plays a predominant role: the selection of woods, plastics, fabrics, and metals (the
most used materials) expresses the high qualitative level of Italian production. However, the
related processes of extraction, production, assembly, and disposal generate significant
impacts on the territory. In particular, the production phase may involve high energy
consumption and, if the product is not designed for long-term durability, its impact on the
productive economy becomes considerable (Barbaritano et al., 2019).

Among the most critical materials are polyurethanes, fossil-based foams whose production
contributes to CO, emissions and whose degradation releases toxic micro-particles (Bruno et
al., 2022). Their assembly with multiple expanded plastics complicates end-of-life disposal,
leading to growing debate and to efforts toward introducing recycled or bio-based
alternatives in the sector.

Textile materials used for cushion coverings also constitute a critical issue (Cerulo et al.,
2022). To ensure resistance and hygiene performance, polyester blends with other materials
are often selected, which pose problems for product recyclability. Furthermore, these fabrics
are often glued or stitched to the padding in non-reversible ways, or nailed to the frame,
rendering them non-disassemblable, non-repairable, and unrecoverable even at end of life.

Rethinking materials and their flows represent one of the key actions of the regenerative
model promoted by the circular economy (European Commission, 2020). In Europe,
governance bodies draft guidelines that include increasingly specific reflections on material
use in eco-design (e.g., ESPR) (European Union, 2024). At the centre of these discussions is
also the upholstered furniture sector, through directives that seek to translate research
results into operational practices, stimulating its continuous evolution (Attilio Ceconello,
2022). Among these, the use of materials with high recycled content is central; these types
of materials fall within the category of so-called “circular materials” (Pellizzari & Genovesi,
2021). Their selection may be guided by designers who, thanks to multidisciplinary
competencies (De Giorgi et al., 2020), can produce new materials in addition to selecting
them. Circular Materials Designers (Cléries et al., 2021) work on the development of new
materials derived from food- or animal-based waste, gradually expanding the repertoire of
possibilities in the circular domain and proposing new material solutions potentially
adaptable to industrialization. These designers are progressively integrating into the
principles of sustainability the concept of transition (Duarte Poblete & Rognoli, 2025), and
recent studies aim to provide more precise definitions to support the increasingly
widespread application of materials that are at the centre of research within design cultures
(Duarte Poblete et al., 2024).

When designers work with materials, not only from the perspective of their selection but
also of their creation, they can contribute to the emergence of radical innovations that
enable new forms of sustainability. However, within the context of consolidated and
territorially diffuse production supply chains, such as that of upholstered furniture, it is also
necessary to address material availability, certification, and compliance with current
regulations. For this reason, alongside the search for new directions in material
development, designers are also called to operate on a level of incremental innovation,
suggesting solutions that can be gradually absorbed by existing production systems and
contribute to the transition (Karana et al., 2015).
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The role of material designers is therefore fundamental in outlining a trajectory capable of
guiding the use of circular materials that may replace solutions with high territorial impact
(Bakker et al., 2019). However, SMEs, which constitute the structural backbone of the Made
in Italy upholstered furniture sector, require support in this selection phase using materials
available and present on the market, thus facilitating a gradual transition (Rosato, 2023). In
this perspective, it is useful for research to combine the selection of emerging and
experimental materials with the development of market-ready products prepared for
industrialization.

This contribution focuses on the definition of tools and approaches capable of supporting
designers in the selection of circular materials that are already industrialized and intended or
potentially intended for the upholstered furniture sector. The proposal takes shape in a
prototype of a material library dedicated to circular materials already available on the
market and designed for use by designers involved in material selection for the production
supply chain.

As noted by Celaschi (2008), the designer operates as an intermediary among heterogeneous
interests, languages, and forms of expertise, facilitating their integration within the product
development process. Within this specific production context, designers are required to
mediate between different bodies of knowledge: on the one hand, the technical
competencies inherent to the sector, and on the other, the design abilities that define their
discipline. It is therefore essential to have access to a tool capable of embodying both
dimensions thus supporting an informed and coherent decision-making process.

Building on research developed within a national project funded at the European level, the
contribution is structured by illustrating the reference context, methodology, and research
guestion, and subsequently outlining the state of the art, consisting of currently available
online tools for material selection. Finally, the article presents the original contribution: a
prototype of an open-access platform for selecting circular materials in the Made in Italy
upholstered furniture sector.

2. Circularity challenges in Italian upholstered furniture

As introduced, the upholstered furniture sector, a flagship of the Italian manufacturing
tradition, is currently undergoing a phase of profound transformation. Its historical strengths
(craftsmanship, material know-how, and territorial specialization) are now being challenged
by new environmental, regulatory, and market pressures. The industry, still largely
composed of small and medium-sized enterprises (SMEs) embedded in industrial districts,
must face the dual challenge of maintaining competitiveness while responding to
increasingly stringent European requirements regarding circularity and sustainability
(European Commission, 2022). These pressures are compounded by structural
characteristics such as production fragmentation, lack of shared infrastructures, and limited
capacity for coordinated innovation.

Despite its resilience and adaptability, the upholstered furniture value chain remains only
partially circular. The multi-material nature of upholstered products, combining fabrics,
foams, wood, metal, and adhesives, makes their end-of-life management particularly
complex (EBB, 2019). These products are difficult to disassemble and nearly impossible to
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recycle within existing municipal waste systems. As a result, a significant proportion of
upholstered furniture still ends up in landfills or incineration plants, causing both material
and environmental losses (ISPRA, 2022). The absence of an Extended Producer Responsibility
(EPR) framework for furniture further limits the development of specialized recovery
systems and hinders the establishment of traceable, sector-specific circular flows (OECD,
2024).

At the same time, the regulatory framework is evolving rapidly. The European Ecodesign for
Sustainable Products Regulation (ESPR) introduces a paradigm shift, requiring manufacturers
to embed circularity principles from the earliest design stages. This includes ensuring
product durability, reparability, modularity, and traceability through tools such as the Digital
Product Passport (European Commission, 2024). The transition from linear to circular logic
implies that design becomes a strategic driver for shaping the environmental and systemic
behaviour of products. Within this context, designers are increasingly expected to take
responsibility not only for material selection but also for influencing production, distribution,
and end-of-life scenarios (Bocken et al., 2016).

For the upholstered furniture sector, the transition is particularly challenging. On one hand,
the territorial identity of Italian industrial districts, such as Brianza, Murgia, and Treviso-
Pordenone, offers a unique advantage: close-knit production networks, high levels of
craftsmanship, and flexible specialization enable local experimentation and rapid prototyping
of new circular solutions (Symbola Foundation & ENEL, 2021). On the other hand, this same
structure complicates the systemic coordination required for large-scale innovation. SMEs
often operate autonomously, with limited access to shared knowledge infrastructures or
R&D facilities and tend to prioritize short-term market demands over long-term ecological
strategies (Capello, 2019).

Within this complex landscape, the Circular Sofa Platform (CSP) project emerges as an
experimental and strategic initiative designed to address the specific challenges of the
upholstered furniture industry. Developed as part of the Circular Sofa Platform (CSP)
framework, the project aims to design, prototype, and disseminate a new generation of
circular upholstered furniture systems. Its main objectives include the selection and
integration of circular and sustainable materials, the development of modular and easily
disassemblable structures, the substitution of non-recyclable components, and the
introduction of bio-based and low-impact alternatives. Moreover, the project explores new
business models and services — such as repair, refurbishment, and product-as-a-service
approaches — that can extend the lifespan of products and create new value for both
manufacturers and users.

The CSP approach recognizes that circularity cannot be achieved through isolated technical
innovation alone. Rather, it requires a systemic design perspective capable of bridging
material research, product development, and supply chain organization. To this end, the sofa
is treated not only as a functional object but as a catalyst for designing and visualizing
alternative production and consumption models. By focusing on a familiar and symbolically
charged product, the project enables experimentation with circular principles that are
transferable across the wider furniture sector.

One of the main priorities during the initial development of the project was the exploration
of circular materials and their potential for large-scale production. While numerous
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experimental materials have been developed in research contexts (often based on
biopolymers, recycled fibres, or organic waste) few have reached levels of maturity
compatible with industrial production and certification standards. In an industry
characterized by high safety and durability requirements, materials must not only be
sustainable but also performative, reliable, and compliant with regulatory frameworks. This
makes the availability of selection tools and evaluation frameworks crucial to guide designers
and manufacturers in identifying materials that balance environmental performance with
feasibility and cost-effectiveness.

In this regard, the CSP project seeks to operationalize material selection by integrating
scientific data, industrial feedback, and design evaluation criteria. One of the key needs was
the lack of accessible tools to support circular material selection. Designers and
manufacturers had to manually identify and assess materials from different sectors,
evaluating their compatibility with the furniture industry and their potential to replace
conventional components. This process revealed the importance of developing shared,
reusable instruments that could facilitate the identification and integration of sustainable
materials, reduce redundancy, and accelerate the transition toward circularity.

Building upon this insight, the project aims to create a decision-making platform that
supports both experimental and market-ready materials, fostering a dialogue between
radical and incremental innovation. While material-driven design can generate breakthrough
solutions—such as bio-based foams or natural fibre composites—incremental
improvements, like replacing adhesives with reversible joints or incorporating recycled
fabrics, often deliver immediate environmental benefits and can be more easily absorbed by
existing production systems (Karana, Pedgley & Rognoli, 2015). The project therefore
positions itself at the intersection of these two trajectories, promoting a pragmatic and
scalable transition model aligned with the characteristics of Italian SMEs.

Ultimately, the context of the CSP initiative highlights a broader cultural and methodological
shift in design practice. Designers are no longer limited to selecting from existing materials;
they actively participate in shaping new material ecologies that combine technical,
environmental, and social dimensions. Yet, as the project demonstrates, innovation must
remain context-sensitive: radical change cannot overlook the operational and infrastructural
realities of production. Instead, it must evolve through incremental, iterative steps that
engage local actors, supply chains, and regulatory frameworks.

3. Methodological framework for circular material selection
through Digital Advanced Design

As has emerged, therefore, material selection in upholstered furniture must reconcile the
transition toward sustainable and circular solutions with the use of already industrialized
materials that can be integrated into the mixed industrial and artisanal processes typical of
Made in Italy SMEs.

The contribution therefore aims to understand which tools a designer may use for these
purposes, in a sector in which the material dimension is fundamental in representing know-
how and product quality. To this end, a material library has been developed: a digital
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platform dedicated to collecting, archiving, and cataloguing circular substitutes for the
upholstered furniture sector.

Addressing the challenges outlined above and creating a tool that can be used by a new type
of designer, one who is aware of and attentive to circularity and sustainability along the
entire value chain, highlights the need to adopt knowledge and design approaches that are
more integrated and adaptable to the industrial ecosystem.

The approach proposed here is Advanced Design (AD), which has been successfully tested for
over a decade within the entrepreneurial sphere and is aligned with the objectives of the
material library. It is an approach focused on the study of change and, consequently,
oriented toward the creation of anticipatory scenarios during the phases of problem finding
and problem solving; the development of collaborative and multistakeholder models for
knowledge and design-process innovation; the valorisation of the time factor within the
overall design system; and the application of a systemic vision of design (Celi, 2010; Celaschi,
2016; Zannoni et al., 2024). It is an approach that seeks to respond to change through
continuous practices, strategies, and processes that can adapt to contemporary social,
environmental, and cultural transformations, while maintaining strong attention to the
intrinsic, material and immaterial, characteristics of each territorial ecosystem.

To meet the challenges posed by climate change, and by the digital and ecological
transitions, and to maintain the competitiveness of Made in Italy, AD has strengthened its
strategies and principles through digital technologies, in order to increase, make more
accessible, and more easily apply its dynamics of approaching problems, projects, and
change across a broader range of designers and industrial sectors. Imagining, creating, and
disseminating Digital Advanced Design solutions is not only useful for integrating more
advanced technological systems into product—systems, but also aims to expand the skills and
knowledge available to designers, enabling them to manage the transition and more
systemically achieve the sustainability and circularity values required by national and
international communities (Celaschi et al., 2025). At the same time, this makes it possible to
activate continuous innovation processes, because it helps maintain active collaboration
among the various actors of the Made in Italy system, supports faster implementation,
increases accessibility to advanced, sustainability-oriented design solutions, and functions as
a driver for new connections among actors in the territorial ecosystem.

The Circular Sofa Material Library is intended as an example of how the application of a
Digital Advanced Design approach can lead both to a tangible result within the production
process, enabling the conscious selection of materials and types of production systems
based on circularity factors (material aspects), and to innovation in modes of knowledge
creation, which take place openly through the construction of information channels, as well
as through the anticipation of design concepts and collaboration.

Drawing on AD methods and tools, the conceptualization of the material library followed
two main steps:

* developing critical thinking for the platform’s construction, focusing on
anticipation, collaboration, mediation, and interdisciplinarity.

* building systemic competencies and a design approach attentive not only to
production and economic variables but also to social and cultural ones.
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The concrete influence these aspects exerted on the construction of the platform will be
discussed in the paragraph dedicated to describing the structure of the library.

Building on these foundations, the methodological development of the tool was articulated
into four phases, using a design driven approach that integrates theoretical research with
practical experimentation.

1. Insight phase: analysis of the material-supplier system to identify its
criticalities and potential circular substitutes. Materials were examined
according to the four main sections of the sofa (padding, frame, connections,
upholstery), identifying the most used ones and their overall impact on the
supply chain.

2. Discovery phase: identification of 33 circular materials currently used or
potentially applicable in the upholstered furniture sector. This was carried
out through three methods: analysing circular sofa case studies, reviewing
online catalogues of upholstered furniture suppliers, and verifying potential
circular alternatives.

3. Inquiry phase: examination of 15 exemplary material libraries to analyse
their structures, engagement modes, and approaches to archiving and
cataloguing. The analysis highlighted that most of these tools do not classify
materials according to circular criteria, privileging technical and sensorial
characteristics instead.

4. Design synthesis: definition of cataloguing methods and design of the
database, achieved by integrating insights gathered in the previous phases.

4. Potentials and constraints of material libraries within the
upholstered furniture sector

A conscious choice of materials contributes to defining the environmental, social, and
economic impact of the product, provided that attention is paid to the entire life cycle: from
extraction methods to transformation and finishing, through to disposal phases, evaluating
recyclability, repairability, and reusability (Mazzitelli et al., 2025).

The designer, through the ability to mediate between forms of knowledge (Celaschi, 2008), is
able to interface with the technical expertise of materials science and transformation
technologies in order to select matter according to parameters chosen at the outset of the
design process, so that it influences form, aesthetics, and function, rather than the reverse
(Karana et al., 2014). To this end, the designer relies on supporting tools (Sun et al., 2023),
such as material selection maps for design (Ashby & Johnson, 2010). Material libraries play a
central role, offering consultancy to companies and researchers based on the specific
applications required. Increasingly relevant are digital material libraries, platforms that
operate as observatories on material innovations, fostering the dissemination and sharing of
knowledge in the field of design and materials research.
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Digital platforms are a fundamental tool for knowledge sharing: these instruments have
enabled many collections to be disseminated and enriched by the knowledge of users who
had access to them (Bosco et al., 2024). Material libraries originated as physical spaces for
research and material selection and for related processes (De Giorgi et al., 2020), but the
possibility, through digital technologies, of merging multidimensional data has enriched the
experience and produced accessible tools to structure projects and create a collective
memory resource (Bosco et al., 2024).

Today, numerous material databases exist that are dedicated to archiving traditional
materials for consultation and are beginning to include circular ones as well (Mazzitelli et al.,
2025), suggesting applications in balance with the environmental ecosystem.

Material ConneXion (https://www.materialconnexion.com/) is one of the first digital and
physical libraries dedicated to supporting designers engaged in product development.
Organized according to material families and chemical composition, its structure enables
users to understand each material’s potential, limitations, and possible new applications. In
every material profile, alongside data on properties, applications, and processes, a dedicated
sustainability section is included to assess environmental impact and alignment with
circularity principles. Material District also adopts a similar organizational structure; MATREC
(https://www.matrec.com/en) distinguishes itself through its strong focus on sustainability.
MATREC is a specialized materials database dedicated to sustainable and circular materials,
catalogued according to environmental indicators and circularity parameters, providing
designers and companies with targeted guidance in selecting low-impact material solutions.

Syntropic Material Library by Eugenia Morpurgo (2022) connects the world of agriculture
with that of material production so that, in a bidirectional manner, one influences the other
to promote a circular culture of material production based on species existing in each
territory. The focus on geographic area is reiterated in the material database of the R4
Milano Ecosystem project: a collection of sustainable and circular fashion materials from
national and international companies designed to create value in the Milanese territory,
within a system potentially replicable in other cities (R4 Milano Ecosystem, n.d). This
database includes both marketed materials and experimental concepts, aiming to serve as
an innovation observatory for companies, designers, and researchers. The search for
commercialized circular materials is essential for creating tools that can be adopted by
businesses; CircularMAT offers a structured system for exploring materials within the fashion
system by linking material characteristics with the fundamental principles of circular fashion,
such as strategies aimed at extending product life cycles and reducing environmental impact
(Mazzitelli et al., 2025).

Within these and other material databases, materials may be mapped according to basic
information (e.g., name, manufacturer, production location), technical properties (e.g.,
weight, chemical and water resistance), and sensorial characteristics (e.g., temperature,
odor, tactile perception), and occasionally also according to sustainability attributes (mostly
environmental certifications, material durability, and end-of-life disposal) (Papile, 2023).

In a critical sector such as upholstered furniture, design-oriented tools suitable for
researching and selecting materials are rare. In these tools, priority is often given to technical
or aesthetic information without allocating space to circular material information
management. Moreover, it is uncommon for each cluster of information levels to be
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archived, and for libraries to host materials at different stages of implementation, ranging
from emerging materials to industrialized ones. Finally, it is rare for resources and
technologies to be searchable from a district- or sector-based perspective, as reasoning
typically occurs on a macro scale characterized by international supply chains.

Such information is crucial for designers who intend to support a local production supply
chain capable of both reducing resource waste and enhancing a culture closely tied to
territorial heritage within a specific manufacturing sector.

5. Circular Sofa Material Library: a tool for the selection of circular
materials in the upholstered furniture sector

Circular Sofa Material Library (Fig. 1) is a material database for the upholstered furniture
sector, a tool supporting designers in the selection of already industrialized circular
materials. The material library was developed using Airtable, an online digital tool capable of
creating both a structured relational database and a navigable front-end, with some features
available in a free version. In Circular Sofa Material Library, we archived and catalogued 33
circular materials suitable for different sections of a sofa and catalogued 27 suppliers active
in the Italian territory, prioritizing those with production sites in Italy to promote sourcing
based on local materials (De Giorgi et al., 2020), while also integrating suppliers outside the
national scale when they were exemplary in terms of the circular materials produced.

O Circular Sofa Material Library ~

Materials Oceanic
textiles

Material Description focusing on circularity

S Oceanic s a fabric born of the SEAQUAL INITIATIVE designed 10 combat marine
B piactic pollution and achiave a waste fre en Itie created from past-

consumer recycled polyes fed in ou

make SEAQUALS YARN, ta ined for landfill,

atex
— Supplier Name
Camira

’ .5 =8 i, England materials company

polymers & rubbers

Figure 1 Screenshot of the Circular Sofa Material Library platform interface created with Airtable.

In this regard, particular attention was devoted to the methods used to map the various
actors within the supply chain and the relationships that emerge among them in terms of
collaboration and interdisciplinarity. Stakeholders were classified not only according to their
geographical location but also in relation to the specific phase of the supply chain in which
they operate, allowing for the identification of connections, interdependencies, and
potential synergies. This approach enabled a more in-depth understanding of the system’s
relational structure and supported its interpretation through the lens of Advanced Design
(AD).

The materials were classified according to different levels of archiving, based on an
examination of the cataloguing methods used in existing material databases. This analysis
made it possible to identify which information must be considered fundamental because it is
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shared across all databases, and which information is missing yet essential for the objectives
of our tool.

Each material was then catalogued according to four clusters of information (Fig. 2 and 3).

1. The “Identikit” cluster gathers basic information essential for outlining an
initial profile of the material. Relevance was given to two pieces of
information: material availability and a description of the material based on
its performance in terms of circularity. The goal is to convey from the first
cluster that circularity and sustainability are at the core of material selection
for the sector.

2. “Circular characteristics” provides information on the properties that make
the material circular. In this section, it is possible to identify its composition
and the cycle to which it belongs, its life cycle, or its environmental
certifications. A section dedicated to environmental benefits allows users to
connect circular characteristics to their impacts on the supply chain. The
categories of environmental benefits were defined through the intersection
between the design requirements introduced by new directives (European
Commission, 2024) and the circular practices for the furniture sector (Cerulo
et al., 2022; Bruno et al., 2022; Attilio Ceconello, 2022), highlighting those
strongly influenced by material selection.

3. “Properties” gathers the geometric, sensorial, technical, and smart
characteristics of the material. Sensorial and technical properties are
expressed through value scales indicating a gradient from low to high. This
selection mode, based on qualitative rather than numerical assessment, was
chosen because it reflects the type of preliminary analysis conducted by
designers when selecting a material—a process grounded in direct and
perceptual experience (Karana et al., 2014), rather than in immediately
guantifiable technical data. In any case, specific technical values are included
under “properties note,” enabling more in-depth evaluation, when necessary
and if available, even without contacting the supplier. Qualitative, technical,
and sensorial attributes are evaluated when compared within the same
material families.

4. Finally, “Production and application” provides information about the values
linked to the material’s production and application. On the one hand, it
allows users to identify the benefits generated by the material in production
processes (e.g. in ethical, inclusive, or community-engagement terms). These
are parameters that designers must consider in material selection to work
holistically and systemically across territory and supply chain (Zannoni et al.,
2024). On the other hand, this section reports reference case studies in
which the material has been applied, offering designers a potential source of
inspiration for future design practices.

10
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identikit properties

At - geometrical Properties (plate / panel / bar / tube / profile /
- image film / gel / liquid / fibre-yarn / mesh / non-woven fabric /
- supplier name powder / pellet / chip / sphere / flakes / block / foam)

- direct link - sensorial properties

- availability: in stock / make to order / in testing / concept temperature (cool/medium/warm)

- location of manufacturing odour (none/moderate/strong)

s material description focusin glossiness (glossy/matte/satin/variable)

texture (coarse/medium/smooth/variable)
hardness (hard/resilient/soft)

acoustics (good/moderate/poor)

fire resistance (good/moderate/poor)

UV resistance (good/moderate/poor)
weather resistance (good/moderate/poor)
chemical resistance (good/moderate/poor)

on circularity

- origin (pre-consumer recycling / post-consumer recycling /
plant-based / animal-based / lost materials recovered /
fossil source / recycled source)

= w . ) scratch resistance (good/moderate/poor)
- cycle (technical / biological) weight (light/medium/heavy)

- composition

- disposal/end of life

- geografic availability (recyclable / compostable /
biogradable / reusable / under research / NA)

- smart properties
- properties note

- lifespan of material if maintained correctly (Years) (production and application)

- certification > production benefits (ethic production / local production /
- environmental benefits (low emitting production process / Inclusive production / community involvement and social
optimized end of life / recycled content / reduced toxicity / activities / low greenhouse gas emissions production
optimized mono-materiality / optimized lightness and processes / reduced use of land / supply chain

transport / optimized use of resources / optimized user optimization / NA)
attachment / sostitute of non circular material) - description of production benefits

- current application (frame-drum / padding / cover / straps-
springs / small part & accessories / not from the upholstery
sector)

- brand and/or product

- link brand and/or product

> images

- potential application (frame-drum / padding / cover / straps-
springs / small part & accessories)

- description of environmental benefits

Figure 2 Material cataloguing method used in the library.

Materials that are not yet commercially available or not yet applied in industrial contexts
were also included, adopting an anticipatory perspective characteristic of Advanced Design.
The ability to transfer knowledge, functions, and solutions from one sector to another is
indeed a core feature of AD, enabling the circulation of innovation across different domains
and fostering new applications and design scenarios. To make this classification clearer, the
final section indicates the specific area of the sofa in which the material is employed,
selecting among frame/drum, padding, cover, straps/springs, and small parts & accessories.

In the case of materials not originating from the upholstered furniture sector, they are
instead labelled as belonging to the category “not from the upholstery sector.”

In this way, a category dedicated to already commercialized but not yet sector-applied
materials is created: materials that may represent a resource for cross-sectoral innovation.

Once the cataloguing method for each material was defined, the database structure was
designed and implemented using the Airtable platform. The objective was to create an
accessible and functional relational database tailored to the target audience.

For this reason, the structure enables designers to begin their search from the sofa
component they are working on, from a supplier they wish to contact, or through an
exploratory search for materials potentially applicable to the sector.

The database connects individual materials with suppliers through interactive pop-up
elements, allowing users to explore additional information or identify related content linked
to specific keywords. Within a material’s profile, selecting the supplier opens a window
displaying the producer’s additional data and the list of all materials by the same supplier
contained in the database. Similarly, selecting the sofa component for which the material is
suitable (e.g. the cover) allows users to view all other archived cover materials.
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The same logic applies to certain key information, such as environmental benefits: if a
designer is searching for a material with recycled composition and is not satisfied with the
first option identified, the system proposes similar alternatives, thus facilitating the process
of discovery and comparison (Fig. 4).
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Figure 3 Screenshot of the Circular Sofa Material Library platform interface with an example of one
of the catalogued materials.

The same action can be performed through a search field by entering specific keywords.
Unfortunately, an advanced filtering model is not currently available, representing a
limitation of the tool due to the capabilities of the prototype. Nonetheless, the developed
solution still provides an adequate result for designers at the current stage of the prototype.
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[name] Material Library is configured as a tool suited to meeting different objectives within
the designer’s operational workflow, particularly for profiles such as designers applying
Advanced Design, equipped with systemic skills and able to manage the project through
continuous shifts in scale—from micro (material and technical) to macro (systemic and
processual).

The platform can be used in the exploratory phase of the project, starting from ideation and
meta-design to orient choices toward circular materials based on their formal, aesthetic, and
performance characteristics. It can be also used to identify suppliers based on specific
material types or to search for circular and sustainable substitutes during the redesign of
existing products, within a broader transition toward sustainability.The tool also aims to
connect designers and manufacturers, configuring itself as a research observatory for the
upholstered furniture sector, focused on materials for design. Looking ahead, future
developments might include active user involvement within the platform, transforming it
into a collaborative and updatable tool in which designers and companies can report new
materials or suppliers based on their project experiences. Such an evolution would entail a
shift from a simple observatory to an interactive community of profiled users, with a
bidirectional system capable of fostering direct contact between manufacturers and
designers interested in employing the materials.A transition of this kind would require
reflection on the scalability of the platform and on the possibility of migrating the database
to more complex digital systems.

0;.»\:-5«: Material Library

Materials ForestBank
wood

Circular characteristics

cular Sofa Material Library ~

ForestBank L
woed

Circular characteristics Optimized use of resources

xxxxxx

Figure 4 Interactive pop-up elements of the platform showing environmental benefits.

6. Conclusions

The Circular Sofa Material Library represents an innovative prototype tool for the
upholstered furniture sector, positioning itself as a library of emerging and industrialized
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circular materials specifically dedicated to this field. Compared to existing material
databases, it provides information on the different materials that make up the specific
product of the sofa, foregrounding data related to circularity in terms of composition and
end-of-life, even before technical information, which is nonetheless included. Moreover, it
contains information on the production of the material within the product. Associating
competences typical of a process library, such as defining production methods and product
application, with those of a material library is not a common practice; precisely for this
reason, the prototype seeks to integrate these two dimensions, although currently only
partially, due to limitations imposed by the tool and by the still-prototypical stage of the
project.

Material libraries already exist and are often more effective when they allow users to handle
materials directly, since tactile interaction can stimulate greater inspiration and
understanding of the materials themselves. However, the presence of physical consultation
spaces often makes this option less accessible, restricting access to those who can physically
travel to the location. In this context, the Circular Sofa Material Library positions itself as an
accessible digital version which, despite some limitations, makes it possible to offer a tool
usable by the widest possible audience, not only by industry professionals.

To enhance this aspect, future developments could include the integration of technologies
capable of improving the remote experience of material tactility. For example, a study
conducted within the same extended MICS — Made in Italy Circular and Sustainable
partnership, but led by Spoke 1, explores the use of haptic technologies supported by
augmented reality to simulate the tactile perception of materials while still enabling remote
work (Zannoni et al., 2026). Alternatively, as already practiced in other material libraries, a
collaboration network among stakeholders could be implemented to enable the sharing of
physical samples prior to the remote selection phase.

The impacts on the supply chain are already significant: on the one hand, the tool helps
make designers more aware of circular and sustainable modes of material use; on the other,
it highlights how such principles must be considered from the earliest stages of the project,
positioning itself not only as an operational tool but also as an exploratory device for
sustainable design. Furthermore, the accessibility of the tool broadens knowledge
dissemination to the public: understanding design choices guided by the intention to achieve
greater environmental, economic, and cultural sustainability allows users to recognize the
appropriate value of the product on the market and to promote more informed use. Finally,
the database functions not only as an operational tool but also as a research instrument—an
observatory on innovation in the field of material research and experimentation for the
furniture sector, capable of guiding designers, practitioners, and supply-chain actors in the
continuous innovation required for a circular and sustainable transition driven by design.

The prototype demonstrates how the integration between the material and processual
dimensions can function not only as a catalyst for innovation within the supply chain but also
as a vector of cultural and social awareness, capable of redefining the paradigms of use,
evaluation, and valorisation of upholstered furniture products within the framework of a
genuinely inclusive circular ecosystem.
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