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L’articolo analizza i cambiamenti del design nello scenario 
delle tecnologie dell’informazione (IT), dell’Industria 4.0 e 
della conseguente integrazione dei sistemi di produzione 
e consumo. Analizza gli effetti delle evoluzioni sociali e tec-
nologiche sulla pratica disciplinare e, assumendo la rete 
come il paradigma organizzativo caratteristico del contesto 
attuale, definisce il concetto di reti di progetto. Attraverso la 
presentazione di diversi casi, l’articolo descrive l’open de-
sign, uno degli approcci più usati nelle reti di progetto, esa-
minando il contributo che svolge nella quarta rivoluzione 
industriale. Infine, l’articolo discute i ruoli che il designer 
assume: designer-imprenditore, specialista della cultura di 
progetto e metadesigner.
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This article analyzes design changes in the scenario of 
Information Technology (IT), Industry 4.0 and the subse-
quent integration of production and consumption systems. 
Taking the network as the organizational paradigm char-
acteristic of current conditions, it defines the concept of 
design networks and analyzes the effects of social and 
technological developments on practice. Through the pres-
entation of different cases, it will also describe open design 
as one of the most common approaches employed in de-
sign networks by examining its contribution to the fourth 
industrial revolution. Finally, this article discusses the roles 
that the designer takes on: designer-entrepreneur, design 
culture specialist and metadesigner.
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Design networks: from participatory to open design
Beginning in the 1970s, in a process of mutual influence 
and inspiration between the emerging information tech-
nology (IT) and its socio-economic context, the network 
has today become an indispensable paradigm for describ-
ing an ever-growing number of organizational and pro-
fessional macroeconomic relations (Castells, 2010).
In a parallel evolution, collaborative relationships in the 
development of design processes have been multiplied. 
Especially with the computerization of work environments 
that took off in the seventies, designers, mainly in Scan-
dinavia, began to interact with communities of workers 
for the purpose of reconfiguring work spaces, equipment 
and activities (Bødker, Kensing, and Simonsen 2004; Sa-
noff, 2007). Participatory design, which developed along-
side these activities, can mainly be characterized by ethical 
principles that allow for genuine participation by the actors 
involved through mutual learning and social equity (Bød-
ker, Kensing, and Simonsen, 2004). From an operational 
point of view, however, this is especially characterized by 
the many collaborative relationships that are intrinsic to 
and engendered by the process. 
In these pioneering cases, design activity takes place on in-
formation and communication technologies. With the ef-
fective computerization of the workplace and the advent of 
the internet, however, these technologies come to mediate 
collaborative relationships, i.e., design activities begin to 
occur through them. Thus, opportunities for collaborative 
relationships increase exponentially and the web of design 
relationships becomes more dense and intricate. Today the 
process can occur in different spatiotemporal contexts. 
As can be seen in matrix 1, proposed by Johansen in his 
work on groupware (1988), computer-supported coopera-
tive work (CSCW) can occur with the participation of the 
various actors involved: a) in the same space at the same 
time (local, synchronous interaction); b) in the same space 
at different times (local, asynchronous interaction); c) in 
different spaces at the same time (remote, synchronous 
interaction); and finally d) in different spaces at different 
times (remote, asynchronous interaction) [fig. 01]. 
By necessity we design together in a very broad net-
work of interconnected actors directly and/or indirectly 
through analog and digital devices, hardware and soft-
ware. Note that each interface is not neutral but has its 
actancialité, as Bruno Latour shows us (2007). Each link, 
including those operated by artificial intelligence or sim-
ply mechanically, involves a translation process, of the or-
der of language or of the operation itself, such that, from 
one agent to another, significant transformations or true 
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deviations occur. Furthermore, each translation process 
involves a successive process of interpretation, or in other 
words, further transformations or deviations. According 
to Lévy «the technique, even the most modern, employs 
cobbling together, reuse and deviation. It is not possible 
to utilize it without interpreting, metamorphosing. The 
being of a proposition, of an image or of a material device, 
is determined only by the use of them and by the interpre-
tation elaborated by those who get in touch with them» 
(1992, p. 238, translated by the author).
Thus, contemporary design can and indeed should be 
read by means of the network paradigm. The expression 
“design network” refers to the form of design organiza-
tion that opens innumerable, diverse, dynamic, variable, 
synergetic and antagonistic relationships within the cre-
ative ecosystem. Such a network is elaborated through a 
specific way of designing: the expression “open design” 
refers to an open system of processes that flow contin-
uously and unpredictably throughout the ever-changing 
design network, related to other open systems of pro-
cesses and to the creative ecosystem as whole. In this 
understanding, design no longer remains the domain of 
designers or other professionals traditionally related to 
the design process, such as engineers or marketers, and 
instead welcomes all possible interventions that are con-
tinually drawn into creative ecosystem.
From an epistemological point of view, the concepts 
“design network” and “open design” can be understood 
and investigated with complexity theory. It would be 
overwhelming to consider these from a purely pragmatic 
point of view, i.e., by circumscribing the system and trac-
ing its causal relations in order to comprehend its organ-
ization and function. A system’s openness to exchanges 
and interactions with other systems and the environment, 

01
CSCW Matrix 
(adapted from 
Johansen, 1988)

01

 CSCW Matrix Same time 
(Synchronous)

Different times 
(Asynchronous)

Same place 
(Co-located)

Face-to-face interaction 
(e.g., activities related to on-site 
meetings, with the physical 
presence of the participants)

Continuous task 
(e.g., individual activities in the 
general workgroup plan, but 
also activities related to team 
room communication)

Different place 
(Remote)

Remote interaction 
(e.g., activities related to online 
meetings – video-conferences, 
calls, instant messaging – or 
parallel work sessions)

Ongoing communication 
and coordination
(e.g., activity related to project 
documentation, project 
management and general 
communication)
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in fact, makes it impossible to capture in a framework. 
It is in constant change, and because we have no con-
trol over this, we must accept that its future is uncertain 
(Morin, 2008; Prigogine, 2014).

The merger of design, production and consumption 
systems in Industry 4.0 
In the essay in which he defines the concept of “industri-
al design”, Maldonado ([1976] 2003, p. 12) states that the 
goal of design is the coordination, integration and articu-
lation of the factors related to the production of products, 
and those related to their use and individual or societal 
consumption. In fact, design is frequently understood as 
a link between systems of production and consumption.
This conception of design is becoming obsolete at the mo-
ment, since the technological revolution anticipated in the 
previous section no longer presupposes a separation be-
tween these two systems. Thus, design will no longer have 
the prerogative to mediate relationships between the two 
supposedly separate, closed systems of production and 
consumption as they begin to overlap, articulate and even-
tually merge into a single sociotechnical ecosystem that 
hosts endless actions, interactions, reactions and iterations 
with as much chaos as organization. It is in this scenario 
that the possibility of invention and innovation resides.
According to Castells (2010, p. 30), information and 
knowledge are more than just fuel for the technological 
revolution, the way fossil fuels were for the industrial 
revolution. The author states that «what characterizes the 
current technological revolution is not the centrality of 
knowledge and information, but the application of such 
knowledge and information to knowledge generation and 
information processing/communication devices, in a cu-
mulative feedback loop between innovation and the uses 
of innovation» (2010, p. 31).
In previous economies, the production system of goods as 
well as services followed a linear chain, where input and 
output had different natures. Output from the production 
system served as input of a new linear input-process-out-
put chain in the consumption system. The latter output 
was frequently discarded without the possibility of reus-
ing or even recycling it. By contrast, in the information 
economy, information and knowledge are the input and 
also the output of the process, in addition to conducting 
the process as a whole. Output can become input for the 
same process, allowing cumulative feedback loops and 
potentially infinite exponential developments. 
This confluence of input, process and output, no longer 
in a linear arrangement, removes any sense of separation 
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between systems of production and consumption. When 
we have access to a social network, for example, and add a 
new friend, send a message, post content or “like” some-
one, we are simultaneously using and producing the net-
work. A social network is not just a series of codes and 
algorithms developed by a company, it is, above all, mil-
lions of users and their relational activities.
One of the main challenges of Industry 4.0 is to overcome 
this dichotomy between systems of production and con-
sumption, and not just when information and knowledge 
generate software, but also when they materialize in hard-
ware, such as Celaschi, Di Lucchio and Imbesi demon-
strate in the editorial of this issue of MD Journal.
Celaschi (2017, p. 17) outlines the Industry 4.0 playing 
field [fig. 02], where design interacts with various tech-
nologies related to the manufacture of physical products 
(collaborative robotics, additive manufacturing, cloud 
manufacturing) or of its computerization (the internet of 
things, IoT).
What is the position of design on this playing field? This 
question is important for the discipline if one considers 
that it has lost its particular function of mediation be-
tween systems of production and consumption. 

02
The Industry 4.0 playing field 
(Source: Celaschi, 2017, p. 98)

02
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Cases of Open Design
Systems of production and consumption overlap, articulate 
and eventually merge into a single creative ecosystem that 
handles information and knowledge. While it is true that 
design loses its privileged role of mediation between the two 
systems, its function as a process can become ever more em-
bedded in collaborative relations hosted by this ecosystem.
De Mul (2011) states that the phrase “everyone is a de-
signer”, which periodically resurfaces in design discourse, 
may be coming true. Today everyone has access to com-
puter-aided design (CAD) software and freeware, and can 
learn to use it quickly and easily. With these tools, anyone 
can launch their own design process and share it with 
others via numerous design websites such as Thingiverse 
(www.thingiverse.com) or Instructables (www.instructa-
bles.com). Moreover, they can even produce their designs 
through digital fabrication technologies that are already 
available for home use or in a Fab Lab. Others could find 
their designs online, and adapt or produce them as needed.
Such logic is not entirely novel. Remember, for example, 
the 1974 self-design proposals of Enzo Mari. “Autopro-
gettazione?” was collection of blueprints, «for making 
easy-to-assemble furniture using rough boards and nails. 
An elementary technique to teach anyone to look at 
present production with a critical eye» (2002, p. 1). The 
designer remarked that «anyone, apart from factories or 
traders, can use these designs to make them by them-
selves» (ibid.) and, considering it was an ongoing design 
process, invited «those who build the furniture, and in 
particular variations of it, to send photos to his studio 
at Piazzale Baracca, 10. 20123 Milan» (ibid.). Figure 03 
shows one of Mari’s 19 designs, a chair that has been pro-
duced in many design schools over the last 40 years and, 
more recently, in several makerspaces as well. 
A visionary, Mari anticipated the logic of free software 
that requires the availability of a program’s source code 
for it to be studied, improved, redistributed and used 
freely (Free Software Foundation, 2013). In the design 
field, the term “open” is preferred to the term “free”, fol-
lowing an influential metalinguistic trend that makes ad-
jectives out of innovation and science concepts, among 
others. This terminology is interesting because it aligns 
with the ecosystem approach used in this article, as it was 
shown in the first section, where the concept of “open de-
sign” was defined.
Mari’s proposals are authorial, though they remain open. 
For technical reasons, the author must centralize the on-
going process and asks interpreters of his designs to send 
photos to his business address. This case was chosen to 

http://www.thingiverse.com
http://www.instructables.com
http://www.instructables.com
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demonstrate that open design was possible even before 
the IT revolution and the advent of the Internet. The best 
examples of open design, however, are linked to software 
development and, in particular, with the work of the Free 
Software Foundation (www.fsf.org). The development of 
Linux, Firefox and OpenOffice, for example, are the fruit 
of open design projects in which a mass of developers 
driven by a collaborative spirit continuously and effec-
tively participate. 
There are also notable examples of this approach beyond 
the digital sphere. For example, the OpenIDEO platform 
(www.openideo.com), initiated in 2010 by the IDEO con-
sulting agency, regularly convenes designers and other 
professionals, challenging them to solve social problems 
in a specific locations , or effecting people worldwide. The 
platform allows for the formation of design networks be-
tween these various actors and promotes their collabora-
tion throughout design and its implementation.
OpenIDEO is an example of strategic design for social 
innovation, though it is not directly related to Industry 
4.0. Approaching the fourth industrial revolution, in 2009 
Fiat Brazil created the design platform FiatMio.cc to de-
velop a concept car using open design [fig. 04]. As related 
in the project’s video presentation, «after years interacting 
with consumers on the Internet, Fiat decided to listen to 
people, not only before or after, but during the creation 
of a car» (Fiat, 2010, no pages). The platform allowed the 
development of a process involving about 17,000 people 
from 160 countries who sent more than 11,000 ideas for 
the design of an urban car. For the needs of this article, 
however, it must be noted that the platform depends on 
a mostly centralized design network, as was the case with 
Enzo Mari. The company’s design center, in fact, played a 
key role in gathering ideas and realizing them in the devel-
opment of the prototype that was presented at the 2010 São 
Paulo Motor Show. Another important limitation is that it 
is a concept car, and not effectively produced or put in use, 
which prevents a proper investigation into the interface be-
tween the systems of production and consumption.
This interface between systems was created with 
OpenDesk.cc (www.opendesk.cc), a platform that pro-
motes connections between designers, producers and 
users. As with the above noted cases of Thingiverse and 
Instructables, this functions as a repository of items to 
which designers upload their plans, users select prod-
ucts, and with which local carpenters fabricate and de-
liver products. Thus, the platform favors distributed 
manufacturing and eliminates a good deal of cost and 
vastly reduces environmental waste stemming from both 

http://www.opendesk.cc
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03 03
Enzo Mari, Chair 
(source: Mari, 
2002, p. 52, 
courtesy 
by Corraini 
Edizioni)

business-to-business and consumer distribution. For the 
scope of this article, however, it must be said that this 
platform does not favor a true opening of the design pro-
cess, which remains the domain of designers.
The WikiHouse.cc platform functions in a similar man-
ner by distributing the design and production of housing 
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04

04
The Fiat Mio 
concept car, 
presented at the 
São Paulo Motor 
Show 
(source: Fiat, 
2001. The 
company 
uploaded the 
video under 
the Creative 
Commons 
Attribution 2.0 
Generic license). 

units [fig. 05]. This example is directly inspired by the 
Industry 4.0 concept (Parvin, Reeve, 2016). The design 
process is open and is developed by a design network 
composed of architects, engineers, designers, other pro-
fessionals and volunteers. It is interesting to note that the 
OpenDesk.cc company and the WikiHouse.cc foundation 
were both developed by designer-entrepreneurs. As with 
OpenIDEO, these are initiatives in which the bounda-
ries between design, innovation and entrepreneurship 
become increasingly tenuous. Merging and overlapping 
the various systems and processes actually reduces barri-
ers between the different professional disciplines in both 
function and scope.
These cases were chosen to present a range of open design 
examples for consideration, from the concept of design 
networks to the relationship with Industry 4.0. Through 
these, three issues that characterize open design can be 
explored. First, it is possible to evaluate the mix of design, 
production and consumption systems broadly covered in 
the previous section. Mari, OpenDesk.cc and WikiHouse.
cc are revealing in this regard. 
Second, open design can be placed in the contempo-
rary socio-technical context, thus further defining its 
relationship with Industry 4.0. In the previous section it 
was stated that systems of production and consumption 
are not discretely separated, but are increasingly inter-
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twined, joining in a single socio-technical ecosystem. It 
is this new ecosystem, which is the creative articulation 
of production and/or consumption processes, that gives 
rise to open design. Open design is enabled within it, 
while also contributing to its configuration and ongoing 
reconfiguration. If, as we saw in the case of Mari, open 
design itself is not new, then new collaborative contexts 
and technologies are propelling its growth and dissemi-
nation. As demonstrated in these cases, the logic of this 
type of platform, which makes all technologies social and 
promotes their collective and collaborative use, is at the 
heart of open design’s vitality and growth. On this basis 
it is elaborated to its full potential by means of the vir-
tualization, distribution and automation of the following:

–– data collection (big data, crowdsensing and the inter-
net of things).

–– Computing (cloud computing, data mining, advanced 
analytics, machine learning and artificial intelligence). 

–– Simulation (virtual and augmented reality, gamification).
–– Prototyping (Fab Lab Technologies and open-source 

electronic prototyping platforms, such as Arduino). 
–– Manufacturing (collaborative robotics, additive man-

ufacturing). 
Thirdly and finally, it is important to recognize the val-
ue of open design’s ethical principles, as promoted by the 
Free Software Foundation and as can be observed in the 
cases of Mari, OpenIDEO and WikiHouse.cc. Open de-
sign is based on the principle of openness, that is, it guar-
antees and fosters free access to the design process. Thus, 
we must also address its political dimensions. According 
to Thackara (2011), we should place it «in stark contrast 
to the legacy left by the industrial economy», meaning 
an economy obsessed with hierarchy and rigid control. 
However, if it is true that computerization and Industry 
4.0 favor flexibility and horizontality in this process, then 
can we be sure that they are conducive to open design 
and principles such as actual freedom and autonomy? 
One of the main activities of Industry 4.0 is the mining of 
our personal data and the development of algorithms for 
predicting and influencing our behavior. As Giulio Carlo 
Argan put it, «Mari is right, everyone should design: in 
the end, it is the best way to avoid being designed» (cited 
in Mari, 2002, p. 34, translated by the author).

Final considerations: the designer in Industry 4.0
With computerization has come profound changes to the 
design process and the forms of organization that elabo-
rate it. This allows open design processes to be developed 
within large, potentially infinite, design networks that 
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constantly evolve. This change was noticeable in software 
design early on, and today, the fourth industrial revolu-
tion has already become a reality for the design and pro-
duction of products and services, and also for the fields of 
architecture and urbanism. 
The term “Industry 4.0” focuses on the computerization 
of the system of production. However, this article fo-
cuses on the progressive fusion of this system with that 
of consumption, allowed by IT. In the resulting creative 
ecosystem, through the concepts of design networks and 
open design, engagement in the design process had ex-
panded beyond the limits of the design profession. It thus 
becomes important to ask yourself what it means to be 
a designer when everybody designs. Will the designer´s 
labor become even more flexible and precarious, and end 
up just one more profession lost to the gig economy (on 
the future of the world of work, see the interview to Jamie 
Woodcock, by Machado, 2017)? Will we design for free, 
purely as a hobby or for self-fulfillment? There are several 
clues to the future of the design profession which deserve 
the most attention from researchers.
The designer-entrepreneur. As demonstrated by the cases 
of OpenDesk.cc and WikiHouse.cc, together with the 
flourishing of numerous startups around the world, de-
signers, software developers, architects and engineers 
are taking advantage of the increasing osmosis between 
systems of design, production and consumption to cre-
ate their own businesses. Arquilla, Bianchini and Maf-
fei (2011) show that the skills that the designer used to 
move into production and consumption systems and to 
connect them are not only still valid but may become 
the basis for new business models. Designers today can 
transform their studio into a workshop for both pro-
duction and sales, expand their production capacity by 
connecting with companies that were formerly custom-
ers, and extend their capabilities for conducting business 
through e-commerce. Explicitly evoking the concepts of 
the open system (2011, p. 9), they suggest the concept of 
“designer=enterprise” to refer not to a new aspect of pro-
fessional performance, but to the creation of a new form 
of organization led by the design process that focuses on 
the production and distribution of goods, and which acts 
in the interstices of the creative ecosystem. Serafini (2016) 
investigates this form of entrepreneurship that can arise 
by chance as much as by necessity, and identifies in it the 
hybrid performance of professionals in the creative eco-
system, the main features of which are: the overlap be-
tween the roles of designer and entrepreneur that make 
it difficult if not impossible to clearly distinguish relative 
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skills; the strengthening of horizontal relationships with 
various stakeholders in the ecosystem and network or-
ganization; the plurality of ends that motivate this hybrid 
profile, continuously redirecting and resulting in its field 
of endeavor.
The design culture specialist. «Design, when everybody 
designs: an introduction to design for social innovation» 
is the title of the latest book by Ezio Manzini (2015). The 
author asserts the existence of a diffuse design method 
that is practiced, sometimes informally and unselfcon-
sciously, by cultural activists and grassroots organizations 
engaged in social innovation. In these diffuse design net-
works, professional designers distinguished themselves 
as design culture experts: on the one hand, their process 
competence can lead to alternative views and proposals 
with great innovation potential; on the other, they have 
an important role in promoting design, enabling people 
to design and facilitating their professional practices. 
The OpenIDEO case exemplifies this quality. Challenges 
posed via the platform are engaged with not only by de-
signers, but by many professionals and volunteers from 
various fields who are moved by a sense of social respon-
sibility. The designers at the IDEO Consulting Agency 

05

05
The WikiHouse 
built at the Hub 
Westminster 
photographed 
by Andy Roberts 
(source: 
Wikipedia, 2012. 
The authors 
of wikipedia 
uploaded the 
video under 
the Creative 
Commons 
Attribution 2.0 
Generic license) 
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offer their design culture and professional experience to 
structure the platform and provide design methodologies 
and tools. The WikiHouse.cc and FiatMio.cc platforms 
operate in a similar manner, demonstrating that the role 
of designer as design culture specialist can be easily trans-
ferred from the area of social innovation to Industry 4.0.
The metadesigner. As we have seen, the transformation is 
profound. These new means of organizing the design pro-
cess together with the embrace of open design demand an 
equally profound critical examination. Bentz and Franzato 
(2017) claim that only through a metadesign process, that 
is a second order process of reflecting on this everyday pro-
fessional activity from removed and critical distance can the 
designer be aware of these changes and work to direct them. 
Moreover, a displacement from the level of design to the 
level of metadesign appears necessary for designing design 
platforms (Avital, 2011) and the so-called “metaproducts” 
(Córdoba Rubino, Hazenberg, and Huisman, 2011), that are 
the products reciprocally connected in the IoT.
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