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Abstract

This article recollects paradigms and turns in the Design 
research and practice integrating several contributions 
and elaborates a new proposal arguing that the current 
changes are not about a single shift from one center to 
another, but rather the decentralization and distribution 
to several new centers becoming thus a system of 
Decentralization turns in Design. This system is 
structured with eight turns: Do It Yourself approaches 
to Design, Open Design, Network Science approach to 
Design, Distributed Manufacturing, Design and Locality, 
Design and Decolonization, Posthuman Design, Design, 
Data, Software and Artificial Intelligence. These eight 
turns are transforming design practice and research 
along eight dimensions (meta, who, what, where, 
how, tools, process, scale), here explored through the 
context of the Maker Movement.
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1.  Introduction

The understanding of the evolution, revolutions, 
general dynamics and changes in the history of science 
is a crucially strategic endeavor. In this sense, one of 
the most influential contribution was elaborated by 
Kuhn [1], who theorized that science evolves through 
revolutions based on paradigm shifts that move the 
focus from one center to a new one, transforming how 
science is done and understood and generating new eras 
in science. Besides epoch-making paradigms science 
presents also turns, which are smaller-scale changes 
that take place more as parallel and overlapping [2, 3] 
and can be considered a product of their own time. At 
different levels, decentralization is a crucial element of 
the history of science. This paper aims to contribute 
to this discussion regarding Design, by tracing a 
first exploratory timeline of paradigms and turns in 
the design research and practice, and by identifying 
a further turn that takes place now. Therefore, it 
proposes the extension of these turns not by showing 
the displacement from one center to a new one, but by 
distributing the center to several new centers in what is 
can be then described as a set of Decentralization turns 
in Design. Moreover, the identification of such new 
turns is based on eight turns bringing decentralization 
to design along eight dimensions. Although these 
dimensions have several different roots and also 
applications, this paper describes them in the specific 
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context of the Maker Movement [4, 5]; as one of the 
more recent evolution of the Design practice and with 
extended implications, it offers examples for all the 
identified turns. Based on this context, this paper aims 
to answer the following research question: What are 
the decentralizations that have been emerging in the 
design research and practice, and how they can possibly 
characterize new turns in Design? In order to answer 
that, this research explores with a literature review 
the previous turns in design, and elaborates a coherent 
system of turns in Design and in the Maker Movement.

2.  A Review of Paradigms and Turns in 
Design

The identification of paradigms and turns in Design 
might have less tradition than in other disciplines. 
While some authors provide an overview of timelines 
of different paradigms and turns, others develop single 
turns that show their underlying research and practice, 
exploring the role of designers and users, and also 
of the methods and theories applied. Such paradigms 
and turns present changes in design practice, roles, 
processes and concepts, and we focused specifically 
on the proposals that focus on agency by shifting who 
design and how.

One of the main contributions in the identification of 
paradigms in design can be found in the four economic 
paradigms identified and described by Gardien, 
Djajadiningrat, Hummels, and Brombacher: the 
Industrial, Experience, Knowledge and Transformation 
economies [6]. This framework is mainly focused on 
companies and how they can innovate in order to keep 
up with paradigm changes. In the Industrial Economy, 
mass production and a modernist machine aesthetic are 
based on efficient design activities that are objectively 
measurable and follow a linear rational problem-solving 
process. In the Experience Economy, differentiation is 
created through branding as a way to enable users 
to belong to subcultures with a plurality of diverse 
styles. The work of designers here extends beyond 
object-centered thinking to the total user experience 
and follows two approaches to processes: reflective 
practice and user-centered design. In the Knowledge 
Economy, an overflow of brands and the emergence of 
the remix culture of online communities enable users 
to reach self-actualization through a DIY remix of 

subcultures into individual custom subculture: belonging 
happens through a personal remix of one own’s identity. 
Companies create value through an open innovation 
process based on communities of users with an open 
design, co-created and participatory approach. Now the 
works of designers is in orchestrating open innovation 
through algorithmic thinking, data visualization and 
creative coding. The Transformation Economy is the latest 
and still emerging paradigm, where concerns about 
pollution, global warming and wealth disparity push the 
work of designers towards understanding societal values 
and foster reciprocal value creation with a systemic 
approach to local solutions through platforms that 
enable plural and radical approaches.

In terms of turns, although design researchers have 
already identified turns in design in the past [3, 7], there 
is not a consensus in their definition, identification, 
and meaning of the word “turn” in the design field. 
We consider a starting point for the study of turns 
in design the paper of Marttila and Botero [3], who 
identified four turns related to “co” in co-design: 
Usability, Sociability, Designability, and Openness. 
For them turns are more parallel, overlapping, mixed 
and connected than paradigm shifts. In other words, 
a turn is a device for communicating the identified 
changes. The Usability turn can be considered the first 
turn in Co-design, and it has a clear emphasis on the 
user and the use situation. It provides an impulse to 
the development of the concept of Human Centered 
Design (HCD) and constitutes the basis of research and 
literature in Human-Computer Interaction (HCI) [8].  
Here, the user can be described as a consumer, and the 
primary purpose of design is to make them consume 
the final result of the design process. The second turn 
is described as the Sociability turn and it is characterized 
by the attention to the relationship between peoples’ 
practices and to facilitating stakeholders’ contributions 
[3, 9, 10]. Moreover, the Sociability turn defines design 
collaboration as enacted through organized events (e.g. 
workshops) initiated by experts, in which users are 
considered stakeholders who are not merely passive 
consumers, instead they become more active and 
form partnerships [11], supporting the development of 
practices like co-design and participatory design. 

Therefore, Design acquires a broader notion, involving 
activities that support people’s wishes to become 
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active participants and contributors in personally 
meaningful activities [12], which characterize and 
develop the Designability turn. Moreover, users need 
to be empowered “to act as designers” [13], which is 
related to the concept of Meta-Design. In the Meta-
Design approach, users are seen as potential designers 
by extending, improving and appropriating design, 
while designers are the ones in charge to create social 
and technical infrastructures to enable new forms of 
collaboration. This differs from the Openness turn, that 
is solely based on the adoption of digital technologies 
and the rise of the Open Source Movement, enabling 
new forms of organization and distribution of resources 
through sharing and collaboration [14]. New spaces 
and conditions for practice can be developed regarding 
the openness of projects, the rise of new practices and 
the sharing of knowledge and information, enabling 
new forms of collaborative interactions. Moreover, it 
allows end users to share projects and access to digital 
fabrication technologies to prototype and manufacture 
products locally [15–17]. The openness of design 
changes and challenges some of the current paradigms 
of design practice, such as: authorship, and the idea that 
every design project should end with a commodified and 
final outcome. Two main strands can be identified in the 
practice and literature on Open Design: a predominant 
one focusing on design artifacts in which the emphasis 
is on the openness of publicly available designs (e.g., 
blueprints as documents), and a broader approach to 
open-ended design activities and practices.

Other authors propose single turns instead of a timeline 
of turns, such as the Semantic, Openness and Peer-
to-Peer, Systemic and Posthuman turns. Krippendorf 
[7] describes the Semantic turn in design as a shift in 
designing artifacts that moves the center from how 
artifacts ought to function to what they mean to those 
affected by them: the design of an artifact entail more 
than just its form and aesthetic, it is also connected 
to users’ beliefs, values, needs, and emotions. The 
Systemic turn is distinguished from others in terms of 
scale, social complexity, and integration. By integrating 
systems thinking and its methods, this turn extends 
Human-Centered Design towards complex and multi-
stakeholder service systems [18], an aspect that is also 
related to the idea of layers and interdependence of 
different turns. In the Openness and Peer-to-Peer turn 
Menichinelli adds the Peer-to-Peer (P2P) and Meta-

Design approaches to the Openness turn, considering 
how design can adopt open source and P2P practices 
and how it could use its tools, practice and resources 
for implementing open source and P2P practices [19]. 
Within the context of this research, this turn becomes 
relevant since it openly proposes decentralization as 
both an explicit core value and objective. The meta-
design approaches detailed in this turn explicitly use 
design tools and approaches not just for operating 
within decentralized systems, but also for creating 
them. The importance of decentralization is here 
an inheritance of the origin of these phenomena 
from Internet-based organizations and its historical 
decentralized architecture elaborated by Baran [20]. 
In the Posthuman turn described by Forlano, design 
is a way to resist to binary categories and integrate 
humans and the non-humans as social constructions, 
which is connected to the development and use of 
new technologies and a new understanding of agency 
[21]. Posthumanism criticizes the anthropocentrism, 
extending the limits of the human also to the ethical, 
social, and political sphere in which humans operates. 
The agency of artifacts distances the centrality of 
humans in design research and practice, moving towards 
a more complex system of interactions between human 
and non-human actors. Moreover, this comprises how 
socio-technical systems can be socially constructed, 
but also how they can shape society. Therefore, not 
only it discusses the interactions between human and 
non-humans, it is also a way to break the notion of 
subjectivity (subjectivities and identities constructed 
through race, class, gender, sexuality, and ability) in 
Design.

3.  The Decentralization Turns in Design 
and the Maker Movement

Several turns in Design have emerged in the last 
decades, sometimes overlapping and sometimes 
disconnected among them. Some of these turns are 
now increasingly integrated because of the recent 
technological, social and economic changes, bringing 
an additional displacement to the ones documented 
in the previous section. To better understand the 
possible changes and opportunities that can be related 
to decentralization, as an integrated and transitory set 
of turns, we analyze how this unfolds in the relation 
between the Maker Movement and the Design practice 
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and research. In this context, the Maker Movement is 
not seen as the only cause of this new turn, but more as 
one of the causes and one of the effects of such turn at 
the same time, both an outcome and a catalyst of these 
changes, and the context that inspired this research and 
the reflections.

Through this analysis, we aim to identify what are the 
clear forces towards the decentralization in design, 
divided by eight turns and eight dimensions in which the 
effects decentralization takes place. We propose to call 
it as Decentralization turns, as it represents a clear force 
towards decentralization, multiplied by the integration 
of several turns and the extension of them. The deep 
changes behind this turn are aligned with the evolution 
of the design research and practice, which has recently 
moved its scope from single users to local and online 
communities, from isolated projects to complex system 
of solutions, and from harmful and misunderstood 
impact on the environment to a long-term, inseparable, 
aware and unavoidable blending with it.

We argue then that this is not just a Maker Movement 
turn but a thorough, complex and articulated 
phenomenon. Therefore, the Maker Movement and 
its integration with Design research and practice can 
be where all the recent decentralization processes 
are meeting, showing that there are wider and more 
profound implications than just the use of 3D printing 
technologies and informal education and design. Within 
this context, the system of Decentralization turns in 
Design can be identified in eight distinct categories: 1) 
Do It Yourself (DIY) approaches to Design, 2) Open Design, 
3) Network Science approach to Design, 4) Distributed 
Manufacturing, 5) Design and Locality, 6) Design and 
Decolonization, 7) Posthuman Design and 8) Design, Data, 
Software and Artificial Intelligence (AI). Depending on what 
is decentralized in the design research and practice, 
these categories can be analyzed along eight dimensions: 
a) meta (shifting elements to the meta level), b) who 
(changing whom of the different actors have agency), c) 
what (changing what is designed), d) where (displacing 
the location of design activities), e) how (transforming 
methods and approaches), f) tools (changing the tools 
adopted), g) process (transforming processes), h) scale 
(changing scale of the design initiatives). This structure, 
displayed in Table 1, is a first approach at assessing 
the level of decentralization in design projects and 

activities, depending on how many turns and dimensions 
are decentralized. Within such Design Decentralization 
Score (DDS), each turn is equivalent to 12.5% of a 
full decentralization; if we consider both turns and 
dimensions, each cell in the table represents instead of 
1.5625% of a complete decentralization.

As a starting point, the turn of DIY approaches to 
Design (1) is a foundational point that challenges who 
is the designer; the boundaries between amateur and 
professional designers are increasingly blurred [22–24]. 
Following the pioneering example of Enzo Mari [25]
makers but and designers embrace and promote this 
turn for the development of projects [26]. Moreover, 
the DIY approach has been applied by both designers 
and makers to the production of new resources and 
materials [27]. This turn also brings changes to where 
design is done (e.g. at home or in a makerspace), 
and what tools can be used in a nonprofessional 
environment, often pointing out how design practice 
can be part of the informal economy [28]. 

The turn of Open Design (2) is an extension of the first 
one, as developing projects independently is often based 
on the sharing of projects, tools and documentation, 
including the Openness, Openness and P2P turns. 
After the pioneering work of individual designers 
like Ronen Kadushin [29] and of experimental digital 
platforms like Thinkcycle [30], now Open Design is a 

Table 1. The Decentralization turns in Design: turns and dimensions

meta who what where how tools process scale

DIY Design

Open Design

Network

Distributed 

Manufacturing 

Locality

Decolonization

Posthuman

Data, Software, AI
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common practice thanks to makers and well established 
platforms like Thingiverse [31].

The often collaborative and collective dimension of 
Open Design brings the category of a 3) Network Science 
approach to Design, mainly for research purposes at the 
moment, with the aim of uncovering how the social 
interactions influence design processes and projects, for 
example platforms such as Github [32] or Thingiverse 
[31]. Network analysis is typically implemented in 
order to understand 1) structural dependencies within 
products and systems, 2) communication, cooperation 
and competition in design processes, 3) social, 
economic, institutional environment of design processes 
[33].

The often distributed nature of Open Design initiatives 
brings the increasing relevance of a 4) Distributed 
Manufacturing ecosystem of Fab Labs, Makerspaces, 
craft workshop, micro-factories and other digitally 
connected places where digital fabrication and 
traditional processes enable the manufacturing of open 
projects [4, 5, 15, 16].

Distributed Manufacturing systems are not only a digital 
layer that erases the local differences, but enhances 
them, as several examples of maker initiatives that 
re-evaluate local traditions and craft show [34]. Several 
examples of projects designed with and for digital 
fabrication have been collected [35], and an interesting 
case is Circular Knitic by the artists Varvara Guljajeva 
and Mar Canet, an open source digital knitting machine 
[36].

In this category, the Maker Movement further 
promotes the work on 5) Design and Locality of previous 
design initiatives [37, 38]. This turn focuses not only 
on users and markets for developing products and 
services, but on the local conditions, communities, 
economies and cultures and work at improving them 
at the same time. An example in this case is the Fab 
Loom [34, 39], a traditional Peruvian loom by Walter 
Gonzales Arnao redesigned and fabricated with digital 
technologies which enables collaborative processes in 
its development, usage and dissemination. 

The role of locality in design brings the importance 
of Decolonization (6) in its approaches, which further 

extends the previous turn by strongly focusing on the 
empowerment of local communities through projects 
that can develop a design approach following the local 
culture [40]. This turn is emerging in several maker 
initiatives [41] but it is however less explored, and 
further research should clarify if and when the Maker 
Movement is really advancing decolonization, or instead 
proposing a new form of technological and cultural 
colonization, or both at the same time for the moment. 
An example of this can be found in the many initiatives 
of indigenous communities for building drones for 
community mapping activities that aim at reclaiming 
ownership of their territories against government 
and companies [42]. Drones are an iconic project 
in the Maker Movement, and not only makers and 
designers are using them, but also designing, fabricating 
and releasing them openly as Noumena did with the 
NERO project [35], who then also deployed it in Costa 
Rica for the 3D scanning of pineapple plantations in 
collaboration with local makers [43].

Further along this direction, the Posthuman design 
turn (7) supports emergent critical race, gender and 
decolonial theories. Therefore, Posthuman in design 
changes the perspective of what is agency, who has 
agency, and how it can shape interactions. In the 
Decentralization Turn, posthumanism shifts the agency 
from the human who was placed in the center of the 
design actions, and takes into the consideration the 
locality and different agents – like technology, the 
environment and other entities as also capable of 
shaping interactions. In the Maker Movement, this 
approach often takes place with work on synthetic 
biology projects that enables living organisms to 
produce materials and artifacts; makers have already 
started coupling this with open source 3D printers 
[44, 45].The decentralization of the role of human 
actors towards non-human ones in terms of agency is 
also connected to the increasing connections among 
8) Design, Data, Software and AI, where software is 
not just a tool any longer but a creative actor in the 
generation of projects [46, 47]. While Generative 
Design approaches have been around for decades, with 
the digital fabrication technologies and the attitude 
provided by the Maker Movement designers like MHOX 
are increasingly treating software as a design material 
that acts semi-autonomously [48].
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4.  Conclusion

Based on a critical reflection on the literature, this 
research explores different turns in the Design research 
and practice. We propose not a new turn, but a set 
of turns called the Decentralization turns which 
represent a clear force towards decentralization along 
the integration and extension of the previous turns. 
As an initial step towards its development and better 
understanding, we propose a set of decentralization 
forces, divided by eight turns and eight dimensions. 
We use the Maker Movement as the starting point, 
context and example of the preliminary analysis of these 
forces. This proposal aims at contributing more insights, 
approaches and practices to the Design research and 
practice, highlighting emerging possibilities and their 
architecture. However, further analysis is necessary in 
order to verify and suggest new modes of operation 
regarding distributed, hyperconnected, and complex 
intelligent ecosystems. The next steps can be directed 
towards a) the exploration of their impacts on the 
design process, user experience, social consequences, 
and the role of designers, b) the validation of the 
proposed score through the developing a composite 
index based on multiple data sources and capable of 
integrating the eight turns and dimensions [49] in order 
to measure the level of decentralization. Finally, as 
consequence of the lack of consensus on the concept 
of turns and paradigms in design, there is not a strong 
theoretical background: a more rigorous analysis of 
turns and paradigms in design research and practice is 
necessary.
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