


Editor-in Chief
Cumulus President
Luisa Collina

Editors

Césaap

Claire Brunet, President
of the Cumulus Paris 2018
Scientific Committee

Layout
Jani Pulkka

Graphic Design
Concept for Cumulus
Conference Proceedings
Series was developed in
2018 by Jani Pulkka

Cumulus conference

To get there: designing

together hosted by CESAAP
Conférence des écoles
supérieures d'Arts appliqués

de Paris in Paris, France

on April 11-13, 2018.

Conference website:
www.cumulusparis2018.org
Published by Cumulus

Cumulus International Asso-
ciation of Universities and
Colleges of Art, Design and
Media. Aalto University, School

of Arts, Design and Architecture
PO BOX 31000, FI-00076 Aalto
www.cumulusassociation.org
Copyright © 2018

Césaap and Cumulus International
Association of Universities and
Colleges of Art, Design and Media.
All content remains the property of
authors, editors and institutes.

ISBN 978-2-9565440-0-5 (E-book)
ISSN 2490-046X

Publications in Cumulus
Conference Proceedings Series

01/17 Kolding, REDO

02/17 Bengaluruy, Letters
to the Future

03/18 Paris, To get there:
designing together

04/18 Wouxi, Diffused Transition
& Design Opportunities



14

38

46

66

88

The contribution of design
and engineering in systemic
design practice Analysis
and evaluation of two
different design approaches
Laura Dominici, Elena
Comino, Pier Paolo Peruccio

ACRONYMES - An inno-
vative cultural mediation
performed by designers

and contemporary circus
acrobats

Eric Dubois

Leading the Conversation
- Why Design Education
should care more about
Leadership and Steward-
ship in Design

Jan Eckert

EGALI - Language and
Visual Accommodation in
Reactive Digital Signage
Karl Engebretson

A Concept Simulation
Framework for Improved
Design Practice and
Teaching

Kyle Graham Brand

106

128

144

162

176

190

11 Cumulus Conference Proceedings Paris 2018
Contents

Cobotics - Developing a
visual language for human-
robotic collaborations

lan Gwilt, Joe Rolph, Iveta
Eimontaite, David Cameron,
Jonathan M. Aitken, Saeid
Mokaram, James Law

Fashion Education in the
Asia-Pacific - Learning
together in a flat world

Icaro Ibanez, Lydia Pearson,
Alice Payne

Relevance of Renaissance
Architectural Theories
Today: Together?

Renata Jadresin Milic,
Annabel Pretty

The Demolishers Manifesto
What remains of the beauty
Silvana Kuhtz, Chiara Rizzi

The Method for the Devel-
opment of Designer’s

Own ldeographic Language
as a Tool of Creative
Communication

Galina Lola, Tatiana
Aleksandrova

A shared data format for
describing collaborative
design processes
Massimo Menichinelli



216 Mapping Hybrid Physical/
Digital Ambient Experiences
- Towards a Shared
Language for The Design of
Complex Systems
Milica Pavlovic,
Margherita Pillan

236  Designing with Living
Systems - a pedagogical
tool for basic design
education
Raul Peireira-Pinto,
Stefano Pugliese

250 Caution Roadblocks Ahead!
- Hosting a Design Driven
Social Innovation Lab in
a Research-Intensive
University
Sébastien Proulx,
Susan Melsop

266 Interact Global Design
Networks - Exploring
Post-Disciplinary Design in
a Global Context
Tobias Revell,

Eva Verhoeven

282  Using shared language
‘tools’ in Curriculum
co-design
Job Rutgers, John Fass,
Mo Ling Chu

12 Cumulus Conference Proceedings Paris 2018
Contents



302

330

348

362

382

Exploring collaborative
processes between maker
laboratories, designers and
companies moving from 3rd
to 4th industrial revolution
Massimo Bianchini,
Venanzio Arquilla, Massimo
Menichinelli, Guillermo
Gustavo Florez Vazquez

Foresight by design -
Supporting strategic
innovation with systematic
futures thinking

Jorn Buhring,

Jeanne Liedtka

Towards Innovation in
Design Education -
Reflections on a Viethamese
pilot workshop on Design
for Sustainability in Fashion
Trinh Bui, Alba Cappellieri,
Ngoc Pham

Social Innovation through
Design - A Model for
Design Education

Harah Chon, Joselyn Sim

Hear the Other, Design
Together - Urban Interiors
as Innovative Pedagogies
in Contemporary Design
Education

Emine Gorgul

402

422

442

454

472

476

13 Cumulus Conference Proceedings Paris 2018
Contents

Designing devices to
manage the relationship
between elderly people and
their ecosystem to improve
their decision-making
capacity in the home

Gaél Guilloux,

Marketa Fingerova

The Humane Technologies
Collaborative - An overview
of the “provocation, making,
reflection” process

Peter Kwok Chan,

Ben McCorkle

Digital Craftsman -
Innovating by Doing
David-Olivier Lartigaud

Finding a Wellspring -

A Curricular Initiative
Developing Interdisciplinary
Innovation as an Agency for
Wellbeing

Peter Martin, Byrad Yyelland

Building on Design Thinking
Paul J. McElheron

Solving Titanic Problems
- The contribution of
design-thinking and
knowledge building.
Paul J. McElheron



492

508

528

548

562

Service design tools for
stakeholder dialogue and
youth empowerment in
Africa

Satu Miettinen, Tang Tang,
Silvia Remotti, Emanuela
Delfino, Francesco Brutto,
Julia Dammann, Sara Alonso

Life cycle design -
Connecting life cycle
thinking with design
innovation

Heidrun Mumper-Drumm

Unlocking innovation
through design thinking
training for university
students

Keneilwe Munyai

Re-thinking archiving for
increased diversity -
Insights from a co-design
project with museum
professionals and refugees
Elisabet Nilsson,

Sofie Marie Ottsen Hansen

Design methods and local
cultures - Intercultural
dialogue to foster different
perspectives about the
design of connected objects
Margherita Pillan, Yichen Wu

582

604

616

634

648

674

14 Cumulus Conference Proceedings Paris 2018
Contents

Why Nurturing Student
Mindsets and Skillsets is
Critical to The Future of
Design Education -

A Manifesto

Gary Pritchard

What is the value of
knowledge exchange?
Lara Salinas

Systems Thinking in Design
Education - Together,

how to foster innovation?
Massimo Santanicchia

The Ant Farm - Design
strategy is made possible
by social animals
Nathalie Savary, Samuel
Accoceberry, Nicolas
Cucco, Morane Leuret

New Models for Collabora-
tion - Creating a Culture

of Innovation in an Inter-
disciplinary Art & Design
Studio

Austin Stewart, Ryan Clifford

A systems approach to
design innovation
Kevin Walker



696

714

734

748

764

788

Who Decides? - Towards
an ethical framework for
instigating collaborative
work

Leslie Becker

A Pictographic Theatre
- When words exclude,
pictograms include
Ashley Booth

Collective Individualism
in Design Education
Harah Chon,

Nur Hidayah Abu Bakar

Words Upon A Place

- Highlights from a Design
Experiment on Sharing/
Using/Experiencing Urban
Places

Anne Corlin, Canan Akoglu

Information design for
empowering citizen
activism through the use
data as evidence

Maria de los Angeles
Briones

The Use of Design Thinking
in a Multidisciplinary
Context - Collaborating
with a Start-up Project
Pelin Efilti, Ozlem Gurtunca,
H. Himanur Bagli,

Ozan Soyupak

804

820

836

852

872

892

15 Cumulus Conference Proceedings Paris 2018
Contents

A Festival Identity as a Case
Study of "Improv Design” -
A Novel Technique for
Creating Brand Identities
Saar Friedman

OBJECT AMERICA -
Observational Practices
and the Everyday
Pascal Glissmann,
Selena Kimball

Decolonisation in Tertiary
Design Education -
Redesigning the Content,
Structure and Space of
Design Disciplines for

an Inclusive Pedagogy
Denver Hendricks

Design Thinking as a Meta
Language
Stanley Lim, Matthias Hillner

Introducing Teamworking
Workshops to Enhance
the Effectiveness of Inter-
disciplinary Design
Education

Stanley Lim, Joselyn Sim

Highly Potential / Highly
Problematic - Participatory
Design Processes with
Children with Autism

Sevi Merter



906 Consensus Decision-
making in Designbuild
projects
Barak Pelman

926  Experience and design a
critical thinking incubator
David Serra Navarro

940 Creative communication
design - Communicating
Holocaust to younger
generations
Kjetil Vaage Qie,
Thomas Lewe

16 Cumulus Conference Proceedings Paris 2018
Contents



960 The Anonymous Descen-
dants of Sher Shah Suri
Indrajit De, Saumya Pande

986  Synergetics or Allergetics
- Cognitive Strategies of
Collaboration in Analogical
Design Process
Ozgu O. Hafizoglu

1008 ‘Film Cycle’ Project
Takayuki Ikegawa, Osamu
Sahara, Atsushi Matsumoto

1012  Teaching Interior Design for
Young Children through
Participatory Design
approach
Ngoc Pham, Trinh Bui,
Davide Fassi

1030 Collaborative Making in
Craft and Virtual Reality
Nithikul Nimkulrat, Aaron
Oussoren, Keith Doyle,
Hélene Day Fraser

1056 Free Graphic Design
Jessica Wexler

17 Cumulus Conference Proceedings Paris 2018
Contents



1080

1108

1126

1140

1160

Designing with Our
Neighbors - Connecting
the Community Through
Urban Gardening
Paulina Cornejo Moreno
Valle

Dialogic Activism in a
Collective Model of Design
Cathy Gale

Design, craft, city -
Architecture without volume
Claudio Gambardella

System Designs for Arts
Pedagogy

Amanda Morris,
Wolfgang Muench

Self-Supporting Textile
Future - How to shape

a sharp professional textile
designer's profile

Isabel Rosa Muggler
Zumstein, Brigitt Egloff

1178

1198

18 Cumulus Conference Proceedings Paris 2018
Contents

Audience As The New
Creative - A Study of the
Co-creation Role Audience
Play in a Participatory
Environment to Create
Effective Advertising
Campaigns with the
Creative in the Context of
Singapore

Kathryn Shannon Sim

Research Prototyping,
University-Industry Collabo-
ration and the Value of
Annotated Portfolios
Roderick Walden, Stefan
Lie, Berto Pandolfo, Anton
Nemme



Exploring
collaborative
processes
between maker
laboratories,
designers and
companies
moving from 3rd
to 4th industrial
revolution

Massimo Bianchini, Venanzio Arquilla, Massimo
Menichinelli, Guillermo Gustavo Florez Vazquez




Abstract

The present paper explores the relationship between makerspaces,
Fab Labs and other maker laboratories, designers and companies
to verify if these subjects are developing collaborative processes
and producing a new systemic innovation model in terms of circular
economy.

The pioneering stage of the Makers Movement, fostered by
techno-evangelists like Chris Anderson and Dale Dougherty (Ander-
son 2012; Hatch, 2014; Dougherty 2015), is almost over. For more
than a decade the impressive growth of maker labs (maker spaces
and Fab Labs) has created a hype about their effective role as new
production places distinguished by open and peer-to-peer practices.
These spaces have multipurpose technologies and multidisciplinary
communities (professionals and amateurs) potentially able to mate-
rialise almost anything (Gershenfeld, 2005). But today, “anything”
means overall materialise experimental prototypes, unique pieces,
micro-collection and components that complete products made by
other subjects. Economic and technological limits of many maker
laboratories (such as basic technologies not easily upgradable be-
cause they are undercapitalised) combined with aesthetic, functional
and material aspects of artefacts made by makers are still far from
being appreciated by the market. In parallel, an increasing number
of unemployed or with low wages designers and creative profession-
als need to transform themselves into self-employees or self-entre-
preneurs and are then claiming easier access to the means of pro-
duction. Finally, SMEs and craftsmen need to digitally transform their
products and production processes to intercept a new generation of
customers that are evolving into community-market and user inno-
vators (Von Hippel, 2005 and 2016). For these reasons, it can be inter-
esting to investigate if and how these subjects can strategically work
together to exceed their limits and develop collaborative production
models related to circular economy.

Starting from this assumption, the first part of the paper explores
the latest evolution of maker labs, designers and manufacturing
companies. A state-of-the-art based on literature review identifies
general issues, critical aspects and opportunities about collabora-
tive processes developed by these subjects. The emerging research
guestions generated a subsequent fieldwork study. The second part
shows the results of a study conducted in 2017 on 25 maker labs
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located in countries characterised by a high density of these spaces
and a consistent presence of designers and manufacturing compa-
nies. Sections 1and 2 of the study describes the maker labs involved
analysing their system of relationship with designers and compa-
nies. Third and fourth sections analyse the collaborations between
maker labs and designers and between maker labs and companies.
The last section analyses the projects developed by maker labs
involving communities of designers and companies. The whole
study aims to reveal if these collaborations can generate sustainable
product-services materialised thanks to open and distributed pro-
duction models. The third and final part analyses the results of

the study to define bottlenecks and best practices that inhibit or
enable innovation models based on collaboration between makers,
designers and companies. The conclusions put these guidelines

in the Fourth Industrial Revolution scenario.

Theme: Innovation
Keywords: maker laboratories, designers, manufacturing SMEs,
distributed production, collaborative processes, circular economy

1. Collaboration between maker laboratories,
designers and companies. A (first) state-of-the-art

11 The context

In the last decade, the growth of the Maker Movement and its “maker
laboratories” such as Fab Labs, makerspaces, hackerspaces and all other
sort of community-based fabrication spaces can be considered as a tangi-
ble evidence of a socio-technical transformation process that economists
and sociologists have defined “The Great Transformation” (Polanyi, 2001;
Brynjolfsson and McAfee, 2014). It is a paradigmatic change, which in-
volves the structure of our productive systems, enabled by a transforma-
tion of the nature of work influencing the design and materialisation of
product service systems, their market and relation with the human user.
In this emerging context, it is plausible to think that figures such as mak-
ers or user and free innovators (Von Hippel et al., 2011; Von Hippel, 2016)
are examples of a growing process of hybridization between individuals
and democratized technologies for design, materialization, communi-
cation and distribution of artefacts, also adopting a clear post-humanistic
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perspective (Braidotti, 2007). Many scholars chronologically placed mak-
ers and maker labs on the most advanced limit of the Third Industrial
Revolution (Anderson, 2011 and 2013), two paradigmatic symbols of

this age. Makers have been described as independent innovators able to
concentrate on a personal-collaborative dimension design skills, scien-
tific-technological skills, entrepreneurial skills, and communication-
dissemination skills. Maker labs have been defined as enabling spaces for
these new figures, and like other (micro) places such as homes, offices,
gardens, they can be considered as atoms or minimal units of a sharing
and circular economy model that “will allow people to monetize every-
thing from their empty house to their car.” (World Economic Forum,
2016, p.4). Makers can also be viewed as an intergenerational class of
independent innovators — far removed from the concept of (urban) crea-
tive classes developed in the 2000s (Florida, 2002 and 2017) — which

can emerge autonomously thanks to the fact that they can (more) easily
access, possess or build the means of production, at least the ones with
require less resources and are openly shared as open source hardware.
This statement could sanction the possible return of the primacy of the
individual to capital or the transformation of individuals from “simple”
consumers of products to new consumers of processes (communication,
manufacturing,...). In that sense, the extraordinary and growing concen-
tration of economic, social and technological power held by the cham-
pions of the Third Industrial Revolution cannot be ignored. On the other
hand, the rapid theorization of the transition from the Third to Fourth
Industrial Revolution (Schawb, 2016) seems to bring back in the field of
production of goods and services new and technologically advanced
forms of supremacy by economic-financial capital. Forms of production
that are developing through the computerization and robotisation of
work, progressively disabling individuals with less creative and techno-
logical skills (Frey and Osborne 2013; Acemoglu and Restrepo, 2016) and
introducing new forms of collaboration between human and non-human
agents. The technological convergence between (big) data production
and digitalization of products and production fostered by the Fourth
Industrial Revolution logic is considered so pervasive that could influ-
ence the upgrading of Society, from Industry 4.0 to Society 4.0 (Floridi,
2014). The whole Maker Movement has then a role in this transition
thanks to its efforts in democratizing digitalization of production with
open and sharing processes.
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1.2 The Maker movement: entering the second phase

Within this framework, the evangelistic and pioneering stage of the Maker
Movement, fostered by techno-evangelists like Chris Anderson and

Dale Dougherty (Anderson 2012; Hatch, 2014; Dougherty 2015), can argu-
ably consider almost over. For example, signs of this transition can be
found in the crisis of 3D Robotics, the drone business founded by Chris
Anderson (Mac 2016), or in the bankruptcy of TechShop (Woods 2017).
The impressive and fast growth of maker labs, maker spaces and Fab
Labs?, this defines a hype about their effective role as new production
places characterised by open and peer-to-peer practices. Maker labs are
and remain single spaces with factories or craft workshops. They have
multipurpose technologies and multidisciplinary communities (profes-
sionals and amateurs) potentially able to materialise “almost anything”
(Gershenfeld, 2005). But today, “anything” means overall materialise
experimental prototypes, unique pieces, micro-collection and compo-
nents that complete products made by other subjects. Economic and
technological limits of many maker laboratories (basic technologies not
easily upgradable because they are undercapitalized) combined with
aesthetic, functional and material aspects of artefacts made by makers
are still far from being appreciated by the market. In parallel, an increas-
ing number of unemployed or with low wages designers and creative
professionals need to transform themselves into self-employees or self-
entrepreneurs and are then claiming easier access to the means of pro-
duction. Finally, companies (mainly SMEs and craftsmen) need to digitally
transform their products and production processes to intercept a new
generation of customers that are evolving into community-users and user
or free innovators (Von Hippel, 2005 and 2016).

From the beginning, the growth of the maker labs was accompanied
by a series of reflections focused not only on the ability of these spaces to
enable independent user innovators and maker communities, but also on
their economic, technological, social and environmental sustainability
(Troxler and Schweikert 2010; Wolf and Troxler, 2016; Kothala, 2015; Mal-
dini; 2016). Many maker labs have been created and/or sustained thanks
to or by public funds, or with personal financial resources or with poorly
planned business models. The majority of them are economically under-
capitalised and characterised by fragile business models (Clapaud, 2016).
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In this sense, the recent bankrupt of TechShop (Woods, 2017), a commer-
cial franchising of maker facilities roughly ten times larger than common
Fab Labs or maker spaces, or the crisis of 3D Robotics (Mac 2016), reveal
the problem of economic sustainability for the maker economy, in which
they previously considered stars and relevant success cases. The business
models of maker labs are based on a diversified mix of activities for dif-
ferent stakeholder groups: education, materialization of artefacts (proto-
typing and digital fabrication services), research and consultancy (pilot
projects, research programmes), cultural events, communication. It is a
volume of activities basically managed by very few people, which aims to
stimulate the creation of a community-market made by professional and
amateur users (Bianchini e Maffei, 2016) and (try to) collaborate with
bodies, institutions and companies.

For many maker labs, the creation of “one’s own makers’ commu-
nity”, possibly composed of a large number of Makers Pro, user, free and
citizen innovators (Eskelinen et al., 2015; von Hippel, 2016) and indie
designers, represents one of the most important objectives. Makers’ com-
munities are made by undercapitalised individuals and professionals,
people that can generally guarantee a low and discontinuous level of
economic exchange with maker labs. Nevertheless, the existence and
presence of a (basically) high skilled makers’ community is fundamental
for the maker labs. This aspect is crucial to increase the innovation po-
tential of maker labs, their design and operational capabilities, their
reputation and role within the international makers’ community. In this
way, these labs can become more innovative and attractive. In many
cases, the creation and development of a local makers’ community re-
quire maker labs to lower their barriers to access the space: investment in
technology, organization of initiatives and events dedicated to the com-
munity, more favourable economic conditions for the use of machines.
These conditions can lead maker labs to interact with the makers’ com-
munity establishing a peer-to-peer collaborative and reciprocal logic.

On the one hand, the maker labs support their communities to develop
activities and experimental projects that can also lead to entrepreneurial
initiatives. On the other hand, makers’ communities can support the
maker labs to organise activities aims at generating economies for these
spaces: educational events, but also an extended growing participation
in competitive research activities collaborating with bodies and institu-
tions, and sometimes companies. The recent involvement of many Euro-
pean maker labs in competitive European research and projects (e.g.
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H2020 CAPS project like MAKE-IT2, OpenCare3, OpenMaker4, Digital DIY5;
Creative Europe projects like Made@EU¢ and Interreg programmes like
FabLabNet?) demonstrates this aspect. In particular, some of these pro-
jects work specifically to enables the growth and governance of the Maker
movement in different directions: development of social innovation prac-
tices; stimulation of open source and digital maker practices and open
design engaging citizens and institution; brings together mainstream
manufacturers and makers in ecosystems, built to enable cross-boundary
partnerships for innovation; creating a new distributed market for mak-
ers and designerss.

1.3 Maker labs and companies

The relationship between maker labs and enterprises is different: it is
less straightforward and can be influenced by territorial and political
variables. In fact, maker labs can interact in many ways with companies,
ranging from big corporations to local SMEs and craftsmen, to no interac-
tion at all. As a starting point, there are several companies offering soft-
ware and hardware for digital fabrication processes that are very “close”
to the Maker movement and maker labs (either because they are their
markets or because the companies themselves originated from them),
supporting people and spaces providing them cost-effective technologies
and/or tools or sponsoring their initiatives: examples can be found in
Sparkfun?, Adafruit® or WASP11, Established companies typically turn to
maker labs as service for prototyping, or in other cases to organise activi-
ties such as workshops and hackathons having a double purpose: iden-
tify new ideas and/or talents to be integrated into their businesses. In
France, companies like Airbus and Renault created their internal maker

308 Cumulus Conference Proceedings Paris 2018


http://make-it.io/
http://opencare.cc/
http://openmaker.eu/
http://www.didiy.eu
https://madeat.eu/
http://www.interreg-central.eu/Content.Node/FabLabNet.html
https://www.sparkfun.com/
https://www.adafruit.com/
http://www.wasproject.it/w/en/

spaces and are even establishing a network called Fab&co among these
business-oriented internal spaces (Chevrier 2015). In Italy, a context char-
acterized by the presence of local production systems based on manufac-
turing and SMEs, the maker labs have been started typically by private
individuals or groups of them. Later, the labs started to network in re-
gional clusters, sometimes with the help of regional institutions, in order
to develop local collaborative systems capable of providing innovation
services to local companies. An example can be found in the Mak-ER12
network and in the Fab Lab Toscana?3 Initiative. Furthermore, compa-
nies also seek collaborations based not only on the development of prod-
ucts of services, but also for the support of strategic values: for example,
large corporations such as Chevron have built partnerships with Fab
Foundation (the foundation that emerged from the Center for Bits and
Atoms at MIT in order to support the global Fab Lab network) in non-profit
initiatives4,

1.4 Collaboration between maker labs,
designers and companies

The interactions between maker laboratories and enterprises take then
several forms, pointing to a potential rich ecosystem of initiatives beyond
the typical depiction of the Maker movement as just about DIY projects or
manufacturing of only Maker products. Starting from this setting, maker
labs can become an emerging “third party” in the traditional relationship
between designers and companies, because digital technology and digi-
tal making are enabling an increasing population of indie creative profes-
sionals to act as designer-enterprises (Bianchini and Maffei, 2012). This
connection is explored in few pieces of research that investigate, within
the Maker movement, the working condition of makers and designers
and how Maker initiatives improve their entrepreneurship attitudes and
organizations while still being part of the movement. On one side, mak-
ers and designers (at least in Italy) are increasingly trying to transform
their making activities into their main professional practice, but for only
a part of them, this is possible (Menichinelli et al. 2017). This is not an
easy task, and several archetypal trajectories are possible for the dynam-
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ic transition from makers to social enterprises and social entrepreneurs
(Langley et al. 2017). Besides these contributions, the interactions be-
tween maker laboratories, designers and companies have been analysed
only in very few cases. A preliminary and explorative search, conducted
on scientific database (ISI Web of Knowledge and Scopus Elsevier) us-
ing a combination of research keywords (“fab labs”, “makerspaces”,
“designers”, “manufacturing”, “SMEs”, “Industry”, “collaboration”),
evidences a general lack of scientific literature (and knowledge) investi-
gating the relationship between maker labs, designers and companies.
There is a tiny number of scientific publications that cross at least two
key research words. The most relevant topics are related to the potential
of digital fabrication and peer-production in the maker communities,

in the field of social innovation and in educational contexts. For these
reasons, we decide to investigates if and how these three kinds of subjects
are strategically working together in order to exceed their limits and
develop collaborative production models related to the circular economy.

2. The analysis of collaborative processes between
maker labs, designers and companies

2.1 Research Methodology

In the previous part, we defined in general terms who are the makers,
how they interact with the maker labs, and how they are holding the
emerging socio-technical challenges generating independent and peer-
to-peer innovation. The purpose of exploring the role of makers from
Third to Fourth Industrial Revolution is crucial towards a better under-
standing of how the phenomenon of maker spaces is evolving, specifi-
cally with companies and designer. In the previous part, we also tried to
define the general nature of collaborative processes between makers,
designers and maker labs, and between companies and maker labs, to
better focus the basis and way of work of digital fabrication spaces. After
that, we planned to develop and conduct an inquiry on a selected group
of international maker spaces that will represent as the first prototype

of a general survey should on a global scale. To have a better understand-
ing of how maker labs are working or collaborating with designers and
small, medium and large-scale enterprises in an international context,
we decided to set up an online survey. The initial goal was to test a small-
scale model of the survey to identify, circumscribe and analyse the first
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range of activities that makerspaces have been doing for a couple of
years. In particular, we aim to identify maker labs ways of working and
how they had managed the projects developed collaborating with indus-
try and companies, to know more about different ways of design, proto-
typing and materializing artefacts. Moreover, how they operate, the ser-
vices they offer, and other activities that to stimulate the collaboration
with designers and companies. The list of possible maker labs was made
analysing that one with greater relevance or that have developed inter-
esting projects and collaborated with companies. The first reference was
based on the list of fablbas.io website (the global list of Fab Labs), where
all the global laboratories are listed by country. One of the points to
consider was to choose the countries that have more approved laborato-
ries; this means that they are opening or developing many spaces like
these because they have had positive results and they have generated
impact on the economy, innovation or development of the region where
they have been established. After that, an investigation was made to find
best case studies through the fab lab“s webpage or social media, and see
a general view of their way of working, some examples of projects and
collaborations were founded, and according to this, the survey was for-
mulated. The final selection takes into account the most important coun-
tries (US, Italy, and France); countries that have important international
labs (super-nodes, e.g. Holland and Spain); countries that have impor-
tant systems of design and large-scale industry (US, Germany and France)
or small-medium industry (Italy and Spain), and finally countries charac-
terized by a strong service-design sector (UK, the Netherlands).

2.2 Survey structure

The online survey was integrated with a total of 25 questions, some of
them to open for general data and some others more specific and closed by
check-list. For international Fab Labs in general, it was made in English
language, and was applied through Google Forms; the link was sent by
email with a personal request to each fabrication laboratory, and explain-
ing them the objectives of the survey. The survey has been divided in five
sections (see Table 1).

A total of 25 International Fab Labs and maker spaces has been select-
ed and contacted intake part of the survey. 14 of 25 maker labs answered
the survey (56%) in five months (May to August 2017) after three e-mails
recall.
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Section 1.
General info about the Fab
Lab / makerspace

Questions about History of the lab, employees and
capabilities, equipment, activities and services.

Section 2,
Fab Lab / makerspace system
of relationship

Questions about skills of the lab community, net-
work of relationship with designers, companies
and other subjects.

Section 3.
Relationship and collabora-
tion with companies

Questions about companies that collaborated with
the lab (sector, size, ...), kind and scope of the collab-
orations, and critical aspects and/or new opportuni-
ties related to collaborations.

Section 4.
Relationship and collabora-
tion with designers

Questions about designers that collaborated with
the lab (disciplines, skills, ...), kind and scope of
the collaborations, and critical aspects and/or new
opportunities related to collaborations.

Section 5.
Collaboration with companies
and designers

Questions about projects that bring maker labs com-
panies and designers together: kind of projects and
outputs (e.g. distribution on the market), economic
support received to stimulate the collaboration with
companies and designers, critical aspects and/or

ne w opportunities related to these collaborations.

Table 1. Sections and questions of the survey (general topics)

SURVEY APPLICATION

INTERNATIONAL CONTEXT

NETHERLANDS
Fablab Amsterdam

GERMANY UK

Openlab Hamburg
Ding Fabrik

Bristol Maker Lab

Atotal of - Fablabs (out of 25)
answered the survey.
Represents =

ATt

ITALY SPAIN USA FRANCE
The fablab Milano Fablab IED Madrid Maker-works Innofab
Fablab Torino Deusto Fablab
Mio Cugino

LUXEMBOURG
Fablab Lux

C d
Fablab UE

Figure 1. Map of the 14 Fab Lab / Makerspaces involved in the survey
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Year of opening Number of employees

YEAR 3

2006 N 1

2007 N 1 2 2 2

2011 N 1

2012 N > 1 11 1 1

2013 I E

2015 I ¢ I I I I I

2016 N 1 0 2 3 4 5 7 8 12 15
CONTEGGIO DI YEAR OF OPENING EMPLOYEES

Figures 2a and 2b. Year of opening and number
of employees of the Fab Labs involved in the survey

Other 11 maker labs involved that not answered the survey?!s. Possible
reasons for the non-participation of these labs could be a lack of interest
in the theme of the survey or a lack of time to participate.

2.3 General information about
the Fab Lab / makerspace (Section 1)

In Europe, the maker movement and the establishment of fabrication labo-
ratories began earlier than in other countries, for example, within the
maker spaces that answered, we can observe that there are one establish
since 2006 and 2007, following by one in the year 2011. Just like in other
countries, we identify that between 2013 and 2015 was the hype period

in which more Fab Labs and maker spaces started to appear, in this case,
we can observe from the survey, that in 2015 there were established four
of these. The Fab lab is typically small system with few employees. They
are a community-based system where the population of participants is
larger than the employed one. Looking at the numbers emerged from the
survey in two of these maker spaces there are not employees’é because
rather they are more like enthusiast volunteers, people who love to make

15 Fablab Berlin (Germany), Protospace (Holland); Artilect (France), Makerversity
(UK), OpenDot and Makers Modena (ltaly), Artisans Asylum, NYC Resistor and
TechShop (US)

16 Fablab Torino, Dinkfabrik.

313 Cumulus Conference Proceedings Paris 2018 l_



Jewelry and metalslab N 1
Paint booth I 1
Material testing laboratory I 1
Thermoforming I 1
Wood, Craft,Sewing [l 1
Electronic bench [HIIIINIEINININGNGNGNGGENENEGNGNEN ©
Manual and electric tools [ NNINIGINGNGNGNGNNNNENNNNNNNNNEEN 12
CNC Machines IIIINININGNGENN 12
Robotics NG
Vinyl cut NN ©
Laser Cut NG 1 2
3D Printing NG 13

Small series production [l 1
Consulting NG 1
loT NG

Electronics NN 10
Robotics NG

Education NININING 4

Design & prototype NN |/

Coding INIIINININGEGEGNEEENN s

Figures 3a and 3b. Technical equipment and
skills/expertise of the Fab Labs involved in the survey

and share and organise themselves, in the other ones there are between
2 and 15 employees, from these laboratories that answer, the average is
five employees for each one.

It is possible to see from the answers that not all these spaces are Fab
Labs, as intended and structured by the Fab Academy. There is difference
in the equipment and technologies, the most diffuse, maybe because
costless and easy to be used, is the 3d printer, just in one, there are not.
Other diffused equipment are the Laser cutters, manual and electric tools
and CNC machines. In less quantity, there are also in some of these labs
thermoforming machines, paint booths and jewellery workshops; this is
in function of the context specialization and locations.

Design and prototype is the most common service this maker space
offers. As known and discussed in the previous paragraph there are not
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defined and sustainable business model for this kind of spaces; this re-
flects the differences in the diffusion of services and targets. In fact, rather
than Design & Prototype, they offer different kind of consultancy to com-
panies, schools, start-ups and people reflecting the general and large
interest of the makers’ movement. IoT, electronics and robotics are also
popular within this fabrication laboratories. Is quite strange that only
four centres offer education services just because this centre has a typical
social function and many of them work as social enabler. From the survey
emerges that maker labs are not (mass) production sites but micro and
self-production sites.

2.4 Fab Lab / makerspace system

of relationship (Section 2)

The community that lives these spaces is defined and sectorial. The knowl-
edge needed to be active in these spaces don’t make them open. A tech-
nical and skilled community made by Designers, Engineers, Students,
Makers is the most prominent in the maker spaces, followed by architects,
artists, entrepreneur people, and craftsmen. Is interesting to be noted

Community background

Unemployed 1

Students 12 | Engineers 12

Teachers 11 Makers 11

Entrepreneurs 9 )
Designers 12

Craftsmen 6

g

. Architects 8
Artists 8

Figure 4a. Community background
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Open source Organizations [l 1
Business Incubators NN s
Public Institutions NG ©
Universities / Research centers [ IIIEIGIGIGGGGG ©
Elementary / Middle schools [ NNEEENEENEGEGEGGNN S
Startups NG 0
Craftsmen HIIIND 7
Small companies IINIGIGIGGNGNENNENGNEN 13
Big companies IIINGNNGNNGNN S
Artists NG 1 0
Professionals (Architects) NI :
Professionals (Designers IINIGIGINGNGGGNGNGNGNGEGEGENENEGEGEGNGNNN 10
Professionals (Engineers) [ IIIIINGdGGNNNNNNNNNN 10
Students NG 1 4
Citizens NI 12

Figure 4b. Network of relationship of the Fab Labs involved in the survey

that in only one case unemployed people assist to these spaces, this
highlight a potential of this spaces in employability, the capability of
getting and keeping satisfactory work improving and renovating skills17.
Students and small companies are the entities whom makerspaces
collaborate the most. Regarding the professional areas, design, engi-
neers and artist are important in the relationship with the Fab Labs;
start-ups are also common in this type of centres. Sometimes, they
conceived and develop a project that later is launched on the market.

2.5 Relationship and collaboration

with companies (Section 3)

Among these laboratories there are some of them that have collaborated
with more than 50 companies; some others even more than hundreds

of them; some makerspaces don’t keep a record of the number of projects

17 .Some spaces are working in this way, in the Ex-Filanda di Sulbiate (http://www.

to an employment office (Mestieri Lombardia) and offers training for the citizens and
unemployed people, like the NEET (Not in Education, Employment or Training)
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Type of enterprise

Non profit companies 1
Educational Institutes 1
Open Source Organizations 1

Big manufacturing company 4

Big Hi-tech company 4
Startups 11

Big service company 5

Craftsmen 7
Small manufacturing company 10

Business sector

Optics M 1
Aeronautic [N 1
Art & Exhibitions N 1
Architecture & Engineering N 1
Transportation [ I 2
Construction [HINIGINGNGTGNGNGNNGNGNGNNNEN
IcT I
Fashion NN 5
Food HIINEEN °
Furniture [ NNNNNINEGEGE. ©
Robotics NG 5
Mechanics NN

Figures 5a and 5b. Type of enterprise collaborates
with the Fab Labs and related sectors
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Type of collaboration with companies

Sponsor / Partnership NG 10
Workshops / Hackatons | IINININNENEGEGBEE 12
Courses/ Training activities [ NNIGIGITITINENENENEEGEEGEEENENNNN 1
Consulting NG 10
Research and development IININGGGEGEGEGEGENN 1
Fabrication of serial product [ NENGINGTNGEGE
Fabrication of a single product | INIGINGTNNNNEGENGEGGNN 13
Fabrication of digital device | INNINININININNNGIE
Fabrication of an analog product INININGIG@GEN s
Repairing of a tool / machine [ NN 4
Modification / Personalization of a Tool |G °
Hardware Design NG 7
Software Design IIIININININGE 6
Tool / Machine Design NN 6
Product Design NGNS 1/

Figure 6. Types of collaboration with companies and services

or collaborations they do with companies. They just said that there were
too many as well. On the other hand, some others have collaborated
with a few companies, between 2 and 20. This means that there are not
established relations between companies and Fab Labs. The numbers
don’t give us any structured indications because in some “experimental”
projects were involved a large number of companies rather than struc-
tured activities were the relation usually is one to one. Also, there were
no data on the continuity of the collaboration.

This aspect is confirmed also looking at the kind of companies they
have been working with, most of them are start-ups, craftsmen and small
manufacturing companies. The service offered is about consultancy on
product design, since the generation of ideas to the design and prototyp-
ing until the phase of testing. This suggests the option for some of them
to work as design and prototyping consultancies. In fewer cases, they
worked with big companies (services, high tech and manufacturing) prob-
ably in experimental and contamination project (hackathons and work-
shops). Sims that businesses are attracted or fascinated by this kind
of places and people, they try to collaborate if there is any free access or
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experimental action (often paid by public or research funding) after that
apparently each one goes in its’ one way. The numbers emerged don’t
give us a better perception of the sustainability of this kind of services
for the makerspaces, we are discussing in less the 40 companies for 14
makerspaces. All the maker labs analysed organize courses and training
activities, workshops and hackathons. Most of them develop research
activities in order to support small and medium companies in the devel-
opment of new products. Going through the sectors, there is a strange
mix of low-tech and high-tech sectors. The most important are the low
complexity sectors such as Furniture, Mechanics, Construction, Fashion,
Food that could be compared to the competences of the community dis-
cussed in Section 2. In the other hand, probably in the centre connected
with universities or research centres, there is a sort of tech orientation
with Robotics, ICT, Aeronautic and Optics.

2.6 Relationship and collaboration
with designers (Section 4)

Also, deepening the relationship between makerspace and designers
emerge the situation verified with the companies. Broad numbers of de-
signer and a reduced number of projects/collaborations, most of them
experimental or episodic. The numbers don’t give the exact picture of this
relationship if not connected with the typology of projects/actions and
the continuity of this offers. Many of the makerspace involved don’t keep

Collaboration with Designers

2 I
5 I 1
s IS 1
10 I 1
15 I 1
30 I 2
More than 80 NN 1
Too many to count NG 3
Hundreds NG

Figure 7a. Collaboration between designers and FabLabs.
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Background / Profile

Design agency / studio 8

Freelance 14

Engineering company 4

Atelier 7 - Architecture studio 9

Consulting Firm 5

Figure 7b. Background/profile of the designers

record of the designers’ collaborations this means that typically designer
goes to the maker space to experiment, test, meet people, solve technical
problems and making prototypes. This usually happens also with no
cost.

2.7 Special projects with companies

and designers (Section 5)

After reviewing the projects in which the makerspaces had collaborated
with companies or with designers, the following question was if they
had done any collaboration in which they integrate these two entities
together to work with them. According to the answers, nine makerspaces
(65%) said that they had collaborated, meanwhile, 5 of them (35%) said
no. They were asked about any incentive or financial support from an
institution to develop a project with companies and designers; among
the options, they could choose more than one, they replied that 7 of them
had requested support to the government, to public organisations and
also have received money from companies. Two of them have obtained
support from Schools/Universities, one of them from local syndicates.
Two makerspaces have not requested or received any incentive. This
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highlight a situation where makerspace are demonstrative spaces, all
the most relevant collaboration and activities are connected to specific
research or experimental action founded by public or private institutions
or companies. This kind of projects/collaborations is a valid source

of funding for the spaces but is unfortunately episodic; this affects the
Business Model and the growth possibilities of the Space. They remain
small and also the technology doesn’t evolve after the setup. In fact, all
the Fab Labs and makerspaces interviewed are interested and willing to
participate in projects that involve Companies and Designers together
especially the ones with the right funding to pay people, space and infra-
structures.

3. Conclusions

According to what we investigate about the several initiatives and global
proposals, what is coming and follows all this movement, is take advan-
tage of the machines and technologies and participate in critical devel-
opment processes impacting the maker community at a state or local
level. This can also take shape as key stakeholders across different sec-
tors like universities and industry, to identify and collectively develop
ways to address key needs, making several changes to the neighbour-
hoods and cities and generate new digital manufacturing alternatives
based on real needs through a sustainable, innovative vision that help
and support national production and development, using innovation
centres like Fab Labs and makerspaces as innovation and cultural hubs
at the local scale.

In synthesis, both critical and positive aspects emerge from the sur-
vey. First of all, the current situation of Maker Labs. After 15 years char-
acterised by an initially low level of diffusion and exponential growth of
Fab Labs and makerspace, probably the highest phase of their Hype Cycle
is done. This aspect is neither good nor bad: it is both real and reason-
able. Many of these labs have been launched thanks to first public funds,
and now are facing the challenge to be economically sustainable, but
also environmentally and socially. At the same time, the whole Makers
movement is now in the crucial challenge of growing economically, in-
creasing and “making official” their level of professionalism, including
the ability to evolve making (and makers) as possible on traditional mar-
kets: a “new third way” to the production of goods strictly connected to
the circular economy. To date, there is still no an official market for the
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maker economy and maker labs are not yet credible players for the circu-
lar economy, especially in urban contexts1s,

Despite, as shown by the survey, the makers lab are probably plat-
forms able to build large networks that make users-citizens, profession-
als and businesses interact. Moreover, the growing emphasis on the
Fourth Industrial Revolution, which in some productive contexts such as
Italy has already excluded Fab Labs to the access for technological inno-
vation to companies. They cannot access to the funds to evolve them-
selves in “lab 4.0”, and at the same time, they cannot be involved by the
other manufacturing companies (mainly SMEs) to develop experimental
projects on IoT production or technological revamping. The crucial ques-
tion, as also emerges from the survey, is that Fab Labs are structures that
think and work “for projects”. In most of the cases, maker labs work and
are innovative if there are public or private commissions for research,

innovation and consulting projects. Or, if the labs even if they are autono-

mous, are highly connected to a productive, territorial and/or social
contexts which have a broader economic, social vision/project and offi-
cially recognises them as relevant actors. Without this support — which
in reality should be considered a path of co-evolution with companies
and institutions — maker labs are “forced” or “condemned” to fight for
survival or, in the most virtuous cases, to be only activators or pre-incu-
bators of innovation that find an economic and productive development
in other contexts. This is because the maker labs with their “technological
standard” available to them today cannot reach the quality that allows
projects/products to break into the market. And the problem is that this
standard can be competitive still for a few years. The risk for these spaces
is to gradually exhaust their ability to be attractive not only for businesses
but primarily for professionals and user innovators, in other words, the
maker communities. By eliminating these possibilities, the use of these
spaces for training purposes and technological literacy would remain the
main (or the only) option. But without the relationship with businesses
and professionals, it would undoubtedly be less effective.

The data demonstrates that the pioneer era is almost done. We are in
a maturity step where more structured business models and growing
processes are needed. The emergence of different research projects, many
of them backed by the EU funding, might also be interpreted as a sign of
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maturity of the movement. Shifting from the evangelistic phase to a more
“conscientious” one, still in its early steps, characterised by a more rigor-
ous practice and research that at the same time interacts with established
stakeholders like public institutions and companies. Making seems to

be no more the scope of the activities but the means or the philosophy.

Making better policies, better society, better competences to find creative,
alternative and effective ways to the Industry 4.0 with a social and circular

approach.
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Annex 1. Survey Structure

Section 1 contact person and role
General info year of opening
aboutthe FabLab/ number of employees
makerspace lab capabilities

lab activities and services
Section 2 professions

Fab Lab / maker-
space system of
relationship

skills and background of the lab community
projects and collaborations developed with designers, insti-
tutions and companies

Section 3
Relationship and
collaboration with

number of companies have been collaborated with the lab
type of enterprises
business sector

companies kind of collaboration between the lab and companies
most important projects developed by the lab with companies
limitations before or during the projects

Section 4 number of designers have been collaborated with the lab

Relationship and
collaboration with

designers’ background
field of activity in the design sector

designers most important projects developed by the lab with designers
limitations before or during the project
Section 5 economic support/incentive to develop research and/or

Collaborations
with companies
and designers

projects with companies and/or designers

participation in projects that bring companies and designers
together

most important projects developed with companies and
designers

the project has been distributed on the market

limitations before or during the project

other kind of projects developed with companies and designers
interest to participate in projects that stimulate the collabora-
tion companies and designers together).

Table A1. Sections and questions of the survey
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DingFabrik Koln
(Germany)

Opening year: 2011
Number of employees: n.a.

Openlab Hamburg

(Germany) www.facebook.com/openlabhamburg/
2rf=1206387326106054w
Opening year: 2016
Number of employees: 8

FabLab Amsterdam http://fablab.waag.org/

(The Netherlands)

Opening year: 2006
Number of employees: 12

Bristol Maker Lab
(UK)

Opening year: 2015
Number of employees: 3

The FabLab - Milan
(Italy)

http://www.thefablab.it/

www.facebook.com/thefablab/

Opening year: 2015
Number of employees: 5

Fab Lab Torino
(Italy)

http://fablabtorino.org/

www.facebook.com/fablabtorino/

Opening year: 2012
Number of employees: 0

Mio Cugino - Milan
(Italy)

Opening year: 2013
Number of employees: 4

FabLab IED - Madrid
(Spain)

http://fablab.iedmadrid.com/

Opening year: 2015
Number of employees: 7

Deusto FabLab - Bilbao
(Spain)

Opening year: 2015
Number of employees: 3

Createc3d - Granada
(Spain)

https://createc3d.com/

Contact: Juan Robles, Technical and Design Service
Opening year: 2013
Number of employees: 3

Table A2. List of maker labs answered the survey

(continues on next page)
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FabLab UE - Madrid http://fablab.uem.es/

(Spain) https://www.facebook.com/fablabue

Contact: Jose Real, Fablab coordinator

Opening year: 2015
Number of employees: 5

FabLab Lux - Esch sur- http://www.innofab.fr/

Alzette (Louxembourg) www.facebook.com/innofabcastres

Opening year: 2015
Number of employees: 2

Innofab - Castres http://www.innofab.fr/

(France) www.facebook.com/innofabcastres

Opening year: 2015
Number of employees: 2

MakerWorks - Ann Arbor, http://maker-works.com/

Michigan .

(US) Opening year: 2012
Number of employees: 11-15

Table A2. List of maker labs answered the survey
(continues from previous page)

SURVEY APPLICATION

INTERNATIONAL CONTEXT

PROJECTS ENTERPRISES SECTOR
COMPANIES 35 1° Startups 1° FURNITURE
2° Small Manufacturing 2°ICT/ Mechanics/

Companies Robotics

PROJECTS PROFILE SECTOR
DESIGNERS 28 1° FREELANCE 1° PRODUCT DESIGN (General)
2° DESIGN STUDIOS 2° FURNITURE (Specific)
/ AGENCIES

COLLABORATION
1° PRODUCT DESIGN
2° COURSES/
TRAINING ACTIVITIES
/WORKSHOPS

Table A3. General data about developed by Fab Lab /

Makerspaces with designers and/or companies
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