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Abstract

More-than-human approaches in design require openness to experimentation and de-
bate, highlighting the need to rethink our approaches, methods, and tools for making and
designing.

This paper explores what it means to make and design in a plural world, where both
human and non-human entities actively participate in creative processes. Drawing on
insights from the design-led and interdisciplinary WOLB Wollelab project in South Tyrol,
[taly - combining mountain wool (often wasted in tones), open-design, digital fabrication,
and craft technigues - we examine how local wool production can be reimagined through
a more-than-human perspective. The research methodologies include workshops, eth-
nographic inquiry, participant observation, interviews, hands-on felting experiments, pro-
totyping, and testing to engage with the entities involved in the making process. Findings
reveal how plurality in making emerges through diverse attitudes, approaches, frictions,
agreements, and disagreements among human and non-human participants. Drawing on
the insights, we introduce three conceptual tools - thing ego, thing self, and silent plural-
ism - within the framework of agonistic plural making, offering ways to navigate relational
and often conflictual dynamics in collaborative design. These conceptual tools serve as
invitations rather than fixed constructs, aiming at guiding designers and researchers to
attend better to thing agency, and engage ethically, inclusively, and critically with the com-
plex entanglements of plural making.
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1. Introduction

Design research is evolving as more-than-human design gains
recognition, expanding the focus from humans to include
more-than-humans as active participants. More-than-human
recognizes the complex relations that link beings, landscapes,
and environments at scales from microbial to planetary
(Jaque et al., 2020).

The shift towards more-than-human approaches requires
openness to experimentation and debate, resulting in the
emergence of diverse methodologies, tools, and technologies
in the processes of making and designing through “proces-
sual entanglements” (Mohan, 2025). Such approaches not only
open new modalities of making but also enable “designers to
think and act more critically about their responsibility to de-
sign more ethical ways of living and working” (Forlano, 2016,
p. 43). One way to do that is through “designing with” things
(Wakkary, 2021) and being attentive to their agency within
collective processes.

In this paper, we consider things as diverse entities - tech-
nological, material, living, and conceptual - participating

in a plural making process. Drawing on the notion of things
as socio-material assemblages - collectives of human and
non-human actants (Latour, 2005) - we present insights from
the WOLB Wollelab research project. These insights form

the basis for developing conceptual tools that might enable
designers, researchers, and practitioners to engage critically
with things in the emerging field of more-than-human design.



Local sheep wool from the mountainous region of South Ty-
rol, Italy, acts as a thing that binds and entangles the entire
production process and its participating entities. Its agency
becomes especially evident when viewed through the lens of
“vital materialities” (Bennett, 2010). Dating back to the Neo-
lithic period, the ancient technique of felting wool with water
and soap has long fostered close interaction between matter
and maker. Wool felt, one of the earliest animal-fibre fabrics
found near CatalhOyiik (6500 BC) in Anatolia, Tiirkiye (Ryder,
1986), forms an unorganized mesh when fibres rub togeth-

er, aided by warmth and moisture, illustrating the relational
co-constitution of entities. The earliest attempts to spin wool
into yarn may have been inspired by primitive mouflon sheep
during molting, when fibres twisted naturally into threads, a
discovery that such naturally formed yarns could be woven
into cloth (Ryder, 1986). This process invites reflection on the
significance of serendipity in plural making, where diverse
entities - human and non-human - participate together.

With the introduction of needle felting technology in the
early 20th century, wool was no longer only shaped by hu-
man hands with tools, but machines began to participate in
the making. How did wool respond to these different forces?
What forms of collaboration or resistance emerged in the
making process?

Today, robotics, especially collaborative robotics and digital
fabrication tools, further complicate these interactions, creat-
ing new entanglements between humans, matters, and ma-
chines, and offering emerging ways to process local wool. In



this context, what roles do things play? How does their agen-
cy influence - or fail to influence - decision-making process-
es, and how does it give rise to plural making, as well as the
“ethico-onto-epistemological” (Barad, 2007) practices they
enable? In plural making, we argue that each entity carries a
voice - sometimes perceptible, sometimes expressed through
silence - and participates in an “agonistic pluralism” (Mouffe,
1999). We extend the notion by situating it within a making
process through WOLB.

This paper draws on the findings that emerged from the one-
year, design-led, interdisciplinary WOLB project, which ex-
plores alternative possibilities of local wool production with a
more-than-human approach. It investigates how hybrid making
practices can integrate design, technology, and crafts to gen-
erate new methods and tools for processing mountain wool
through an interdisciplinary and co-creative design process.

We present the notion of agonistic plural making and three
associated conceptual tools - thing ego, thing self, and silent
pluralism - as theoretical outcomes, emerging from the WOLB
project. With these concepts, in this paper we elaborate the
following question: What does it mean to make in a plu-

ral world where things are recognised as active participants in
the making and designing process?

These concepts that draw on diverse theories and disciplines

can be used in the field of more-than-human design, enabling
us to articulate our learnings, unlearnings, and positionalities
in collaborative processes. They also demonstrate how plural-



ity in making offers a critical lens on collaboration - one that
not only grounds within productive and positive aspects of
it, but also foregrounds the frictions, unheard voices, and the
layered dynamics that shape making in a plural world.

2. Theoretical Framework

With the influence of new materialist and post-humanist
theories and the implications of emerging technologies, new
ontological perspectives have been entering into design prac-
tices. The concept of “thing”, introduced by Heidegger (1971),
challenges the ordinary understanding of what a thing is. Hei-
degger (1971) argues that a “thing” exists beyond the modern
world’s thinking of a mere object, as its “thingness” comes
from its capacity to unite, or to “thing” the world. Moreover,
“Thing Theory” (Brown, 2001) provides a critical gaze to
highlight the role of non-humans in design. It shifts the tra-
ditional notion from objects as passive elements to things as
active participants.

The notion with the “ethico-onto-epistem-ology” (Barad,
2007), shows the inseparability of things - human and
non-human - either in knowledge production or practice, or
rather making worlds as being part of the world. Geerts and
Carstens (2019) argue that contemporary issues require us to
foster responsible ethico-onto-epistemological practices in
which we need to acknowledge our actions on a planetary
scale. On the other hand, the lens of seeing “socio-material
assemblies” as “Things” (Bjorgvinsson et al., 2012b, p. 102)
expands the sphere of design, including animals (Frawley &
Dyson, 2014), technologies (Giaccardi & Redstrom, 2020), and



“matter as vital collaborator” (Smitheram & Joseph, 2020, p.
203).

In this polyphony that emerges from the diversity of voices
participating in the design process, it is crucial to look at how
heterogeneous co-existence, collaboration, and co-becoming
can happen, and how this heterogeneity can form new “in-
tra-actions” (Barad, 2007) in the process of plural making.

Seeing the making process as moments of relationalities that
happen between the things - whether the machine, human
hand, software, or the matter - raises the question of who the
designer/maker is with shared agency in the act of designing
together (Wakkary, 2021, p. 22). However, this collaborative
design process does not only flow with agreements, but it also
involves moments of negotiation, friction, and rejection.

DiSalvo (2010, p.1) critiques that in design, democracy is
mainly considered as “consensus and the associated concerns
of access to information and procedures”, and he invites

us to look at democracy in design with an alternative gaze
through the notion of “agonistic pluralism” (Mouffe, 1999).

In contrast to antagonism, agonism can be understood as a
struggle between opposing forces that embodies an ongoing
state of disagreement and confrontation, whose conflictual
dimension constitutes ethico-political principles and brings a
conflictual consensus (Mouffe, 1999). Fuad-Luke (2016) shows
three possible positionings of design projects ranging from
“agreement, agonism, and antagonism”. While these perspec-
tives focus on the realm of social design, design activism, and



participatory design, applying the concept of “agonistic plu-
ralism” in more-than-human design can open new questions
on democracy, including all things (Latour, 1993) and their
agencies in collective making. It may also enable things to be
seen, recognized, and acknowledged.

Asenbaum et al. (2023) extend the notion of radical democra-
cy beyond humans by addressing the role of non-human par-
ticipants forming diverse ecologies. Aktas and Makela (2019)
refer to the collaboration between the maker and material as
a form of “negotiation”, that is based on reciprocity - giving
and taking, pulling and pushing, in continuous motion.

Based on these theoretical underpinnings, this paper opens
a discussion on how making and designing in today’s con-
temporary context can consider the plurality of voices in an
idealistic democracy of things in making, based on “bitter
compromises” (Brown, 2015, p. 23) that are the results of di-
verse attitudes, approaches, frictions, agreements, and disa-
greements.

3. WOLB Wollelab

As in many regions across Europe, the issue of local wool
waste is significant. In the Nord-East of Italy, the region of
South Tyrol alone discards approximately 80 tonnes of local
wool that end up in landfills (Bektas et al., 2025). This not
only increases transportation, disposal, and energy costs but
also results in “troubled abundance” (Ugur Yavuz et al., 2024).
In response to this situation, it becomes crucial to explore
practices and processes that move beyond existing industrial



models by paying attention to the socio-ecological and cultur-
al entanglements of local wool.

Contrary to industrial practices that separate materials from
the land and the people who care for them (Mohan, 2025),
wool remains deeply intertwined with the entities involved in
its processing - from shearing and scouring to carding, spin-
ning, and felting. When considered within the notion of plural
making, the local wool production highlights its interdepend-
ent and resilient forms of co-existence within its broader
ecosystem.

Situated in the Italian Alps, the WOLB project brings together
rural and urban actors - designers, engineers from an Indus-
try 4.0. lab, a wool manufacturer, a mountain apparel brand,
rural entrepreneurs, and crafters from a mountain crafts
school - to investigate alternative ways of local wool produc-
tion. It combines collaborative robotics (cobot), digital fabri-
cation, and craft techniques with open design and relational
principles.

Considering the increasing impact of digitalisation, the
WOLB project explores “how the abilities of things, such

as cobots and digital fabrication tools, are entangled with
human and material practices in the context of local wool
production” (Bektas et al., 2025, p. 2). This process led to the
development of a digital fabrication tool - an end-effector
titled Woolotter, designed to process local wool in alternative
ways using cobots.



Figure 1. Merve Bektas, design process of WOLB Wollelab represented through the felting of tangled
fibres forming a mass, visualisation, 2025.

3.1. Design Process

The design process embraces co-creative workshops, ethno-
graphic inquiry into local wool practices, participant observa-
tion, interviews, hands-on felting experiments, prototyping,
and testing. Throughout the year, three main workshops were
organized with project collaborators, giving rise to one of

the key outputs of the project: Woolotter. The overall process
(Fig. 1) is illustrated to show the diverse activities carried out.

As a first stage, the name of the project was decided collec-
tively by the project members and collaborators. The title
needed to resonate with diverse stakeholders in a multilingual
region like South Tyrol. Wollelab (acronym WOLB) combines
“wolle” (German for “wool”), “e” (Italian meaning “and”), and
“lab”, referring to both digital and physical spaces. This hy-
brid word can be associated with a place, a tool, a matter, or a
more-than-human entity.

3.1.1. WS: Co-imagining WOLB

The first workshop took place during the project’s kick-off in
January 2025, with nine participants, including project mem-
bers and external collaborators. Its purpose was to align the



participants, clarify the project vision, and define collabora-
tive tools and methods for communication, sharing, and ne-
gotiations throughout the project. The workshop encouraged
imagination while also embracing uncertainties and doubits,
aiming to better understand participants’ needs, skills, and
visions through collective effort.

A designed template was used to collect individual responses,
followed by a dialogue in which participants shared their in-
sights in a circle. The responses were then analysed and clus-
tered through an affinity mapping (Fig. 2), and the resulting
themes were shared with the participants as an outcome of the
first collective session.

During the workshop, the term more-than-human was collec-
tively defined to establish a common ground for further dis-
cussions. A map of entities, including environment, materials,

_ ViSionS InWOLB
: - » T - - : H 3 Stimulate connections
Material Research Interdisciplinary Approach/Methods Values/Principles Collaboration > i e
Giving more visibility to local
Local Wool Explore new craft Interdisciplinary Local Visibility > wool and the valleys that
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'e di Integrating technical X i
W°°'ts d"."elrse aspects of crafts with new Supply chaln i !"'e'de"e"de"ce & Innovation > Hew ‘e;";‘c‘q::sg' el
potentials technologies
Wool properties in Use of collaborative robotics P resenting a preliminary result
( wellbeing & care in wool production Action Research More-than-human Flndlngs >
Hybrid Models A unique project integrating ga
Wool agency digital-physical for new Relationality among Unique Approach > ) more-than-human approac
material practices all entities collaborates with nature
. . ’ Embracing a circular living.
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Participatory Impact Open- de5|gn > that inspire other wool
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Figure 2. Emerging insights from the WOLB Wollelab kick-off workshop, affinity mapping, 2025.




multispecies interactions, time, and sensorial inputs, served
as a starting point for participants to craft their own interpre-
tations. Crafters and manufacturers engaged with the notion
at a level closely tied to nature, recognising humans as part
of a relational network. They approached it through material
sourcing, considering where materials come from and how
they relate to other elements. Designers mainly focused on
temporal and relational scales in making processes - for ex-
ample, comparing ten minutes of knitting with ten minutes of
growth of a fibre in a more-than-human context. Engineers,
working closely with robotics, emphasized humans as central
actors, highlighting the very-much-human dimension of hu-
man-robotic collaboration.

The workshop continued with a speculative brainstorming
session using images related to wool production and its eco-
systems (Fig. 3). They were categorised into tools and tech-
nologies, craft techniques, animals-plants-herbs-rocks, and
urban and rural contexts. Participants were invited to select
an entity and connect it with other entities to co-create di-
verse wool-making scenarios for the project. Engineers and
designers tended to select technological components, such as
tools and robots, while crafters and manufacturers combined
plants or natural elements with technologies for processing
wool. As a result of this session, several ideas emerged as
possibilities for local wool when diverse entities come to-
gether (e.g., place-based interventions in rural settings - such
as using solar power to dye local wool with Alpine plants
through embedding sensors and actuators).



Figure 3. Co-imagining WOLB Wollelab with things, 2025 (photo Angela Bonan).

3.1.2. WS: Using Digital Fabrication Tools in a Rural Context
The second workshop was organized as a three-day event in
the Ulten-Ultimo Valley, hosted by the wool manufacturer and
the mountain crafts school as project collaborators. The pri-
mary aim of the workshop was to introduce participants to an
existing open-source digital fabrication tool for spinning and
to explore how this experience could inform the development
of a new tool within the project.

On the first day, participants were guided through assembling
all hardware components of the spinning machine and imple-
mented the software using the provided instructions. The sec-
ond day focused on experimentation by using merino wool.
The spinning machine allowed for diverse yarn production



through adjustments in programming, which proved an excit-
ing moment for participants. However, they found it challeng-
ing and time-consuming to continually adjust the machinery
at each step to achieve the desired result. Crafters and wool
manufacturers, drawing on their expertise, adapted quickly
and were able to spin wool efficiently once they understood
the machine’s mechanics.

On the third day, local wool was introduced to the spinning
machines. Using pre-carded local wool, participants first pre-
pared the fibres for drafting and alignment prior to spinning.
This proved very challenging, as the hardware and software
were not yet optimized for local wool. Despite the limitations
of the machines, participants were able to spin some local
wool and documented the results for comparison with the
first day’s experiments with merino wool.

By the end of the workshop, participants expressed resistance
to using the machinery, particularly when it did not accom-
modate local wool effectively. They engaged with the tools
only when able to operate them according to their expecta-
tions and needs, highlighting the tension between experimen-
tal digital fabrication and local material practices.

3.1.3. WS: Wool Meets Cobot: What Can They Learn From
Each Other?

The third workshop was held at the Industry 4.0 lab and includ-
ed five participants: designers, engineers, and young interns. Its
aim was to introduce engineers to wool production, covering the
diverse stages of its processing, and to collaboratively brainstorm



on the concept of things’ agency and how a cobot could be inte-
grated into wool processing. The results showed that engineers
tended to view the entire process as a system or a step-by-step
chain controlled by humans. Designers, on the other hand, fo-
cused on the agency of the material, the technical capabilities of
tools, and the relationship between tools, technicality, and ma-
terials. Designers also considered how these interactions influ-
enced production and the emergence of new aesthetics, blurring
the boundaries between things and their expected outcomes, and
highlighting the entanglements arising from such interactions.

The workshop led to initial sketches and prototypes, which
informed the development of the end-effector for processing
wool: Woolotter.

4. Woolotter

A key output of the design process was Woolotter (Fig. 4),

a digital fabrication tool adapted to be used with cobots to
process wool using the needle-felting technique. The initial
concept involved using raw wool with a multi-tool approach,
combining diverse wool colours to generate felted samples
through a generative software. It is designed together with the
project team including designers and engineers, and takes its
name from the concept of plotting (Bektas et al., 2025).

Woolotter is mostly 3D-printed, assembled with only two screw
sizes and a limited number of heat inserts, controlled with
open-source electronics such as Arduino, and readily available
hardware. It is currently capable of felting pre-prepared mate-
rial into desired samples by following given trajectories.



h

(il

il

Figure 4. Initial test of the collaboratively designed and developed Woolotter tool using a cobot at the
Smart Mini Factory Lab, Bolzano-Bozen, Italy, 2025 (courtesy WOLB Wollelab, photo Merve Bektas).

Figure 5. Local mountain wool felted with Woolotter, Bolzano-Bozen, Italy, 2025 (courtesy WOLB
Wollelab, photo Merve Bektas).



Initial lab tests demonstrated a successful felting process (Fig.
5), with minor operational difficulties.

5. Agonistic Plural Making and Designing

Making happens when diverse things participate in the pro-
cess of making, extending beyond the human. As our material
world requires a shift from extractivist and productivist models
towards renewal and repair, we must rethink conventional ap-
proaches, and our relationship with materiality needs a transi-
tion that embraces other qualities. These materialities consist
of complex networks of diverse things that inherently embrace
social and material dimensions. But what happens when things
embody diverse and sometimes conflicting voices?

Plural making does not necessarily mean harmony. Draw-

ing on agonistic pluralism, we obtain a critical lens through
which to understand how diverse things both can and cannot
participate in the making process - through forms of conflict-
ual consensus. When thinking through this perspective, mak-
ing is not a solitary or isolated act; instead, things come into
relation, forming consensual - yet often conflictual - entan-
glements that give rise to the act of making itself.

In WOLB, things often do not always agree with one another
and can differ in terms of language, attitude, approach, and
boundaries. Designers and engineers seek alignment to under-
stand each other and their disciplines, and moments of disori-
entation can create opportunities for new forms of shared un-
derstandings. Crafters contribute with their embodied way of
knowing, which enriches these moments and can add another



layer of complexity. As a “vibrant matter” (Bennett, 2010),
wool has its own language, often in tune with the environment
and other ecologies. It becomes evident that wool is not just a
medium to be shaped by human hands nor with machinery. It
is a material with its own agency, subject to its own needs, lim-
itations, characteristics, memories, and knowledge. Besides,
the robotic arm stays in the blurry boundary, while resembling
a human arm and moving like humans with its 6-axis, yet it
operates through a quantitative, algorithmic language. The ro-
botic arm can be considered as “quasi-other” (Verbeek, 2005),
moving beyond being a mere tool or extension of the human
being towards a technological counterpart with its capacities,
abilities, and logics, and therefore participating in the making
process with a form of authorship.

While all things in this entangled transformation have their
own standpoint, can we envision a consensus where all voic-
es of things exist and through that become with - or not with

- one another? As an inevitable result of this plural making
process, the interplay of things and their agencies creates
friction, moments of breakdown, or failure. Although these
disruptions may first seem like obstacles, they provide oppor-
tunities for learnings and unlearnings.

Drawing from these findings, agonistic plural making opens
possibilities for a continuous learning process while making
by carefully responding to the other. What Bjorgvinsson et al.
(2012a, p. 143) mentions about the role of design researcher as
“infrastructuring agonistic public spaces mainly by facilitating
the careful building of arenas consisting of heterogeneous par-



ticipants”, that can be seen within the notion of agonistic plural
making that invites designers and practitioners to not only pay
attention to frictions, but also let them happen by creating unu-
sual alliances that consist of humans and non-humans.

5.1. From Thing Ego to Thing Self

Building on reflections from thing theory and insights from
the WOLB project, we propose thing ego and thing self as
conceptual tools to guide critical thinking and making when
engaging with things.

Drawing from a Jungian perspective, the distinction between
ego and self provides a complementary lens. Jung (1971, p. 60)
defines the ego as “individual differentiation”, the centre of
individual consciousness, while the self encompasses the total-
ity of the psyche, integrating both conscious and unconscious
dimensions. Inspired by these notions, thing ego might refer to
the individual aspects of things, whereas the thing self refers to
their collective, deeper, layered, and relational qualities.

Within the insights gathered in the WOLB, when things are
considered - whether wool, animal, cobot, human, or other
entities - their individual ego may resist collaboration. For
instance, human resists the itchiness of mountain wool due to
their comfort level, while mountain sheep resist harsh envi-
ronmental conditions, producing coarse wool for protection
and survival. Similarly, machinery responds selectively to the
wool’s roughness or fat content, depending on the breed. Co-
bots, in contrast, enable human participation in the making
process with their flexibility, lightweight design, and safety



protocols, differing from the rigid protocols of industrial
robots.

While a thing’s ego sets boundaries, resists change, or asserts
authenticity, the thing self extends beyond individuality, em-
bracing the encounters of diverse agency of things and their
“conflictual consensus” within a broader relational network.
These encounters can evoke a “polyphony of assemblages”
(Tsing, 2015), where differences and entanglements come
together. In this sense, agonism becomes a regenerative force,
a site of negotiation among humans and non-humans. It re-
minds us that making is not a smooth action, but an ongoing
dialogue between diverse agencies.

5.2. Silent Pluralism

Silence itself carries wisdom and strength, and this does not
imply emptiness or a lack of voice. At the same time, silence
can generate friction, particularly when a voice is needed to

enact change, especially in relation to things.

From a post-humanist perspective, silence stands in contrast
to the anthropocentric focus on voice and speech, allowing
for diverse modes of communicating. Silence can serve as

a site of “deep listening” (Oliveros, 2005). It does not imply
passive acceptance, rather, its holistic criticality lies in its
ability to hold the totality of things within itself.

Mountainous environments demand that sheep adapt, resist,
and survive under extreme conditions. If sheep did not re-
spond to these conditions, they would neither survive nor con-



tinue their evolutionary trajectory. This reciprocal interaction
demonstrates a silent pluralism in practice, continuously
negotiating and evolving within ecological, biological, social,
and technological spheres. By attending to silent pluralism,
designers and researchers can notice and respond to the com-
plexity of these encounters.

Silent pluralism, therefore, can manifest in multiple ways. It
can function as a responsive practice, engaging in back-and-
forth interactions with the world. While design often seeks to
change things and alter how the world is designed, silent plu-
ralism may instead hold a space for observing, participating,
and listening deeply.

6. Conclusion and Reflections

As in many regions in Europe, the local wool supply chain
reveals its fragility and lacks resilient modes of production
processes capable of coping with multiple crises - it becomes
evident that we must rethink our approaches, methods, and
tools for making and designing.

Such rethinking requires forms of negotiation and collabo-
ration among all entities within the wool ecosystem - human
and non-human - for its future sustainability. These shifts
demand ethico-onto-epistemological care, especially in a
time when technological innovations bring rapid change and
transformation without sufficient consideration of their so-
cio-ecological implications and consequences. When consid-
ering robotics, for instance, without such critical attention,
these technologies risk threatening not only craftspeople,



local manufacturers, and the know-how they hold, but also
their ecologies.

Based on the findings achieved within the project WOLB Wol-
lelab, we introduce agonistic plural making as a notion that
foregrounds “conflictual consensus” within relational mak-
ing processes and leads towards alternative ways of working
with wool. Through the lens of agonistic plural making, in
this paper, we propose three conceptual tools as key findings:
thing ego, thing self, and silent pluralism. These tools may
guide processes and practices in more-than-human design
and research, facilitating a more inclusive engagement, for
instance, with materialities such as wool. They are intended
not as fixed conceptual constructs, but as invitations - en-
couraging designers and researchers to cultivate curiosity
toward the things they work with and to embrace making and
designing as a relational encounter.

These concepts may serve as a basis to design new tools and
methods to aid collaboration and plural making processes that
go beyond the human. Although articulating what non-human
entities mean, do, or enact remains challenging, attending to
their relational agencies is essential for cultivating practic-

es that are responsive, ethical, and attuned to the complex
entanglements of a more-than-human world. Alternatively,
they can serve as reflective lenses at various moments in

the design process, offering new perspectives on the entities
involved - or not yet considered - and their relationships with
things that are part of it.
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