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Abstract

The emergence of the Maker Movement has taken place in the context of a design practice and
research that is now open, peer-to-peer, diffuse, distributed, decentralized; activity-based; meta-
designed; ontologically-defined and defining; locally-bounded but globally-networked and
community-centered. For many years the author participated and worked in the Maker Movement,
with a special focus on its usage of digital platforms and digital fabrication tools for collaboratively
designing and manufacturing digital and physical artifacts as Open Design projects. The author's
main focus in practice and research as a meta-designer was in understanding how can participants
in distributed systems collaboratively work together through tools and platforms for the designing
and managing of collaborative processes. The main research question of this dissertation is: How
can we support and integrate the research and practice of meta-designers in analyzing, designing
and sharing open and collaborative design and making processes within open, peer-to-peer and
distributed systems?

The focus evolved and changed with three main phases: from facilitating collaborative design
processes with 1) guidelines for a generic design approach, process and tools, to the use of 2) design
tools and workshops that encode the methodology to developing 3) a digital ontology and the
related digital platform. In the latter, the ontology for describing, documenting, sharing and
designing collaborative design processes was developed as part of a broader conceptual framework,
OpenMetaDesign, that builds the ontology on top of concepts describing design processes, and
encodes it in a digital platform. The role of the ontology is to support the practice and research with
a Research through Design approach that works not just on understanding the practice but also
informing it, navigating it and continuously redesigning it. This dissertation is an exploration of
the possible role, practice and profile of meta-designers that work in facilitating distributed, open
and collaborative design and making processes in the Maker Movement. As a result, it provides
insights on the practice and artifacts of the author and also a strategy and tools for applying the
same exploration to other meta-designers. Following a Research through Design framework for
bridging practice and research, the dissertation redefines Meta-Design in the Maker Movement as
the design of digital ontologies of design processes as design material. Ultimately, the practice of
designing a Metadata Ontology for Ontological Design through the design of bits (digital
environments) and atoms (physical artifacts) with and for Open, Peer-to-Peer, Diffuse, Distributed
and Decentralized Systems. Finally, it redefines meta-designers as designers, facilitators,
participants, developers and researchers embedded in social networks that define their activities,
profiles and boundaries for the ontologies they design.
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Tiivistelma

Maker-liike on syntynyt suunnittelukiyténteiden ja tutkimuksen kontekstissa, joka on avoin,
vertaisuuteen perustuva ja hajautettu, toimintaan perustuva, metasuunniteltu, ontologisesti
madritelty, paikallisesti rajattu mutta globaalisti verkottunut ja yhteisokeskeinen. Tutkija osallistui
vuosien ajan maker-liikkeen toimintaan ja keskittyi siihen, miten liike kayttaa digitaalisia alustoja
ja digitaalisen valmistamisen ty6kaluja yhteissuunnitteluun ja seka digitaalisten etta fyysisten
esineiden valmistamiseen avoimen suunnittelun projekteissa. Tutkijan kdytannon tyon ja
tutkimuksen painopiste metasuunnittelijana oli ymmartaa, miten osallistujat voivat tehda
yhteisty6ta hajautetuissa jarjestelmissa yhteistyohon perustuvien prosessien suunnitteluun ja
hallintaan tarkoitettujen tyokalujen ja alustojen avulla. Taiman vaitostyon keskeinen
tutkimuskysymys on, miten voimme tukea ja integroida metasuunnittelijoiden tutkimusta ja
kdytdnnon tyotd avoimen ja yhteissuunnittelun prosessien analysoinnissa, suunnittelussa ja
jakamisessa avoimissa, vertais- ja hajautetuissa jarjestelmissa. Tyon painopiste muotoutui
kolmessa paavaiheessa: yhteissuunnittelun prosessien helpottamiseksi laadittiin 1) yleista
suunnitteluperiaatetta, prosesseja ja tyokaluja koskevat ohjeet, joita on tarkoitus kayttaa 2)
suunnittelutyckaluilla ja -ty6pajoissa, joissa koodataan menetelmia 3) digitaalisen ontologian ja
siihen liittyvan digitaalisen alustan kehittimiseen. Viimeisessa vaiheessa kehitettiin ontologiaa
yhteissuunnittelun prosessien kuvaamiseen, dokumentoimiseen, jakamiseen ja suunnitteluun
osana laajempaa konseptuaalista viitekehystd OpenMetaDesignia, joka rakentaa ontologian
kehittdmisprosesseja kuvaavien konseptien paille ja koodaa sen digitaaliselle alustalle. Ontologian
tehtdva on tukea kiytdnnon tyotd ja tutkimusta Research through Design -periaatteen kautta, joka
ei auta vain kdytannon tyon ymmartdmisessd, vaan my0s ruokkii, ohjaa ja uudistaa sitd. Tassa
vaitostyOssi tutkitaan sellaisen metasuunnittelijan mahdollista roolia, ty6ta ja profiilia, joka
tyoskentelee helpottaakseen hajautettuja, avoimia ja yhteistyohon perustuvia suunnittelu- ja
toteutusprosesseja maker-liikkeessa. Nain vaitostyo antaa kisityksen tutkijan tyosta seka strategian
ja tyokaluja, joilla voidaan tarkastella toisten metasuunnittelijoiden tyGtd samaan tapaan. Tutkimus
kayttda Research through Design -kehysta yhdistdimé&én tyon ja tutkimuksen seka uudelleen
maidirittelee metasuunnittelun maker-liikkeessi suunnittelumateriaalina toimivien
suunnitteluprosessien digitaalisten ontologioiden suunnitteluksi. Pohjimmiltaan se on
metadataontologian suunnittelua ontologista suunnittelua varten kehittelemalla bitteja (digitaalisia
ympaérist6ja) ja atomeja (fyysisid esineitd) seka avoimille, vertais- ja hajautetuille jarjestelmille ettd
niiden kanssa. Lopulta se uudelleen méarittelee metasuunnittelijat suunnittelijoiksi,
mahdollistajiksi, osallistujiksi, kehitt&jiksi ja tutkijoiksi, jotka toimivat tiiviind osana sosiaalisia
verkostoja, jotka maarittavat heidan toimintansa ja profiilinsa sekéa rajoitukset heidan
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Glossary

Activity Theory

Cultural Historical Activity Theory (CHAT) or Activity Theory is a framework
for orienting researchers in understanding complex socio-technical phe-
nomena by focusing on the co-evolution of individual mind and collabo-
rative work and the dialectic contradictions they generate in the continu-
ous development of individual contributions to collaborative initiatives.
Activity Theory considers human activities with a systemic perspective by
taking into consideration all the elements that mediate all the activities
and their contexts (Yamagata-Lynch 2010; Kaptelinin and Nardi 2009; Gay
and Hembrooke 2004; Engestrom 1987).

collaborative
design

While the term “collaboration” expresses the generic idea of working to-
gether with others or with an agency or instrumentality with which one is
not immediately connected with (Merriam-Webster 2020b), the “collabo-
rative” design terms refers to design activities performed by distributed
actors with a shared objective (Kock 2009). The focus is not on traditional
studio or school teamwork but on how ICT have enabled distributed
teams to work at larger scale: collaborative design could be intended as a
shorter term for Computer Supported Collaborative Design (CSCD), which
“is carried out not only among multidisciplinary product development
teams within the same company, but also across the boundaries of com-
panies and time zones, with increased numbers of customers and suppli-
ers involved in the process” (Shen, Hao, and Li 2008, 855). The focus of
collaborative design is thus on the technological and organizational di-
mension of collaborative design processes.

co-design

The term “co-design” is associated with disciplines interested in prod-
uct/technology design and development framed not as value creation
and capture (as in co-creation) but as the relationships between designers
and users, between formal and informal, professional and non-
professional actors (Marttila and Botero 2013). The focus of co-design is
thus on the relationship, formal/informal and culture building dimensions
of collaborative design processes.

Maker

Movement

The Maker Movement is a global community of distributed individuals,
makers, who share the same attitudes towards designing and making with
digital tools. Makers are both formally and informally trained individuals
who develop design projects with a) the use of digital desktop tools for
designing and prototyping artifacts; 2) the adoption of common cultural
practices and collaborative processes of sharing these designs with their
communities; 3) the production of artifacts with the use of digital manu-
facturing technologies, spaces and services (Anderson 2012). Makers often
gather in laboratories where they can design collaboratively, prototype
and manufacture their projects thanks to the digital fabrication technolo-
gies that these laboratories offer: Fab Labs, Makerspaces, Hackerspaces,
DIY Bio Labs, Sewing Cafes, and local events like Maker Faires.




mass-
participation

Mass-participation has always been one of the main general expectations
of Internet-based initiatives and platforms, especially following the phe-
nomenon of Web 2.0 (Shirky 2008; 2011; Surowiecki 2005; Tapscott and
Williams 2006; 2010). The scale of the Internet and of the World Wide Web
enabled several initiatives with different organizational formats that
reached different formats of mass-participation, from the low-
coordination, low-cost, low-risk online activism of slacktivism (Lee and
Hsieh 2013; Christensen 2011) to more organized, still distributed and
wide activism such as Anonymous (Coleman 2014); from collaborative
writing and editing of content on Wikipedia by human actors (Rijshouwer
2019) and non-human actors as well (Tsvetkova et al. 2017; Zheng et al.
2019); from the large-scale effort of the development of the Linux kernel
(Kuwabara 2000; Corbet, Kroah-Hartman, and McPherson 2015) to the
large-scale of small individual open source projects (Lima, Rossi, and
Musolesi 2014; Rastogi et al. 2018). In the context of this dissertation,
mass-participation intends those efforts that, albeit often informally orga-
nized, can be considered community-based as the efforts in community-
building and managing are central to the culture of participants.

Meta-design

Meta-design is an emerging design culture that focuses on how designers
can design their own design processes, tools, media, environments, or-
ganizations, spaces and flows of participation in a self-transformative way
while also allowing users to act as designers. Meta-design extends design
after the traditional design process ends, extends the design infrastructure
to all designers by focusing the design of evolvable systems that enable
designing artifacts, instead of focusing directly on the artifacts (Giaccardi
2003; Giaccardi and Fischer 2008; Ehn 2008; Wood 2011; Fischer 2003).

Open Design

Open Design is one of the most popular approaches to integrating
Open/P2P/DDD Systems with design as the intersection of design (prod-
uct, fashion, typographic design and so on) with open source (these ap-
proaches are documented in ART. 1). It is commonly credited that the first
proposal of Open Design was developed by the designer Ronen Kadushin
(Troxler 2011). According to Ronen Kadushin, open design projects are
digitally shared CAD information published online under a Creative Com-
mons license that can be downloaded, produced, copied, modified, and
produced directly from file by CNC machines (Kadushin 2010). An ongoing,
open source and collaborative effort for defining Open Design (to which
the author has been part of - documented in ART. 3) elaborated a long
document that starts with this concise definition (Menichinelli et al. 2016):

Open Design is a design artifact project whose source documenta-
tion is made publicly available so that anyone can study, modify,
distribute, make, prototype and sell the artifact based on that de-
sign. The artifact's source, the design documentation from which it
is made, is available in the preferred format for making modifica-
tions to it. Ideally (but not exclusively necessary), Open Design uses
readily available components and materials, standard processes,
open infrastructure, unrestricted content, and open-source design
tools to maximize the ability of individuals to make and use hard-
ware.

Open P2P Design

A set of design guidelines and concepts for supporting communities in
developing open and peer-to-peer organizational forms and collaborative
activities through a design process itself based on such forms and activi-
ties.

Open/P2P/DDD

Web-based initiatives and technologies based or inspired on open source
and peer-to-peer principles, practices and tools that have become inter-




Systems

esting for their ability to exploit the possibility of scaling to hundreds or
thousands of people. Beside the technological dimension, they are con-
sidered for the collaborative networks they can enable as diffuse, distrib-
uted and decentralized systems. Diffuse systems consist of agents that are
spread and not connected or coordinated (if not at the local level then
within a very short range) and where activities and assets are not homo-
geneously presentin all the agents. Distributed systems connect of activi-
ties and assets that are shared and coordinated among the agents, and
where control and influence is spread as much as possible among the
agents and locally optimized at short range. Decentralized systems com-
prise activities and assets that are shared and coordinated among the
agents, and where control and influence is concentrated among few
nodes instead of a single one.

Open and P2P systems, coupled with general Diffuse, Distributed, Decen-
tralized Systems are within this dissertation the main technological and
organizational perspectives for understanding and supporting phenome-
na of mass-participation with a design approach.

OpenMetaDesign

Framework: An evolution of Open P2P Design, it is a program that informs
Research through Design initiatives for design practice, research and edu-
cation for the meta-design of open, collaborative and distributed pro-
cesses. This framework is based on four dimensions: conceptual (the
philosophy and its context), data (an ontology of design processes), de-
sign (the visualization and design of designing processes) and software
(the connection between the ontology and the visualization, the data and
design).

Software: A digital platform that enables multiple actors to collaboratively
design and discuss collaborative design processes in real-time. A
free/open source software written in JavaScript, it represents one of the
four dimensions of the OpenMetaDesign framework and it encodes all of
them into a working artifact that is openly available and already config-
ured for deployment at
https://github.com/openp2pdesign/OpenMetaDesign

Research through
Design

Research through Design is a recent approach for design research, pro-
posed at the beginning of the 90s and still considered in its formative
stage. Itis a design research approach with original methods, tools and
skills proper to design culture and practice that generates knowledge on
and from the practice.

Research through Design is one of the three main approaches to design
research together with the more established Research on Design (with
methods from disciplines with a consolidated research tradition) and
Research for Design or Design through Research (with methods from dis-
ciplines with a consolidated research tradition and adapted to design-
specific requirements).
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Introduction

1. Introduction

1.1. Anemerging practice and research of open and distributed pro-
cesses

Several changes have emerged in the design practice and research since the
turn of the last century; among them, the discipline of design has increasing-
ly focused its attention on the importance of the local dimension and of the
evolution of ICT, becoming concerned with projects and groups of users on a
larger scale than what was traditionally done. Moving from local to online
communities is an important step towards including more users in design
processes, especially through digital platforms, shifting the focus from single
users to local and online communities, from isolated projects to whole com-
plex systems. This dissertation explores the potentialities that Open/P2P/DDD
Systems can bring to design in this direction. These systems are web-based
initiatives and technologies based or inspired on open source and peer-to-
peer principles, practices and tools that have become interesting for their
ability to exploit the possibility of scaling to hundreds or thousands of people.
Design within and for such systems can be a strategy for understanding and
supporting phenomena of mass-participation with a design approach through
collaborative networks that might be diffuse (systems that are made of spread
and not connected or not coordinated agents), distributed (systems that are
made of shared and coordinated activities and assets among agents, locally
optimized at short range) and decentralized (systems that are made of shared
and coordinated activities and assets among agents concentrated among few
agents instead of a single one).

A key context for the evolution of Open/P2P/DDD Systems and their integra-
tions with the design discipline has been the Maker Movement, especially for
its connection with localities and materiality, with technologies and process-
es that by translating between bits and atoms enable diffuse, distributed and
decentralized networks of design and production. The Maker Movement is a
global community of distributed individuals, makers, who share the same
attitudes towards designing and making with digital tools: an emerging prac-
tice of open and distributed collaborative designing and making processes
(Hatch 2014; Anderson 2012; Dougherty, O’Reilly, and Conrad 2016; Gershen-
feld 2005; Menichinelli et al. 2015; Menichinelli 2016b). The Maker Movement
is also where Open Design, as the sharing and collaborative development of
digital design files into physical artifacts, has become a reality through the
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everyday practice of designers. Of all the possible types of projects that can
be organized by integrating Design with Open/P2P/DDD Systems, thanks to
the Maker Movement Open Design has been the most popular so far, consid-
ering the popularity of dedicated platforms like Thingiverse (Moilanen et al.
2015; Flath et al. 2017; Voigt 2018), the quality and quantity of available pro-
jects (Menichinelli 2015b; Recession Design 2013) and the proposed analyses
(Raasch, Herstatt, and Balka 2009; Abel et al. 2011; Menichinelli 2014; Gaspa-
rotto 2019; Bakirlioglu and Kohtala 2019; Boisseau, Omhover, and Bouchard
2018; Ciuccarelli 2008). There might be several reasons for this: it is the sim-
plest application and Open Source is now widely understood and probably
more easily than the other approaches (1). Open Design has also found in
Maker Movement the main context for expanding from the first few scattered
pioneers to a real practice that now can be experienced everywhere (2). Open
Design, at least with physical artifacts, would have never been real without
digital fabrication technologies, which enabled the prototyping and manufac-
turing of digital files shared and edited globally into local artifacts (3).

If Open Design is the model of a practice, the general trend and a broad phi-
losophy of work, Makers are its practitioners. Who are makers and what is
their identity are complicated topics, since the term was invented for market-
ing purposes with the launch of the MAKE Magazine (The Blueprint 2014) and
is broad enough to attract a wide audience, but too little defined to provide
directions for building a clearly defined community and its practices. Work-
ing on refining the definition of who is a maker is a social and political act
that contributes to the maintenance of the community (Menichinelli 2017a).
Among the more popular narratives, in the opinion of the author Chris An-
derson’s' definition (2012) still provides the simpler starting point: a) the use
of digital desktop tools for designing and prototyping artifacts; 2) the adop-
tion of common cultural practices and collaborative processes of sharing
these designs with their communities; 3) the production of artifacts with the
use of digital manufacturing technologies, spaces and services. Adopting the
practice might be a way for defining makers, who can be non-professional or
non-professionally trained designers, but increasingly also professional and
traditional designers are joining the Maker Movement, especially when work-
ing independently as Indie Designers (Bianchini and Maffei 2012). The identi-
ty of makers is still a rather open issue, with vague definitions, multiple
meanings and a strategic area for discussion (Menichinelli 2017a). Makers
often gather in laboratories where they can design collaboratively and proto-
type and manufacture their projects thanks to the digital fabrication technol-
ogies that these laboratories offer. Places like Fab Labs, Makerspaces, Hack-
erspaces, DIY Bio Labs, Sewing Cafes, and local events like Maker Faires are
where the practice of makers is really tangible, and where communities
grow.

* Chris Anderson was the editor-in-chief of Wired magazine between 2001 and 2012. In his work at Wired he con-
tributed to the popularization of several topics, among which the Maker Movement is one of the key ones. Be-
cause of his passion in the Maker Movement, Chris Anderson even founded 3D Robotics, a drone manufacturing
company.
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The Maker Movement is often depicted as one of the most relevant recent
cases of a distributed socio-technical system, of human actors (makers) and
non-human actors (hardware, software, labs, manufacturing facilities,
events) dedicated to open and distributed design and making processes. Be-
cause of this distributed nature, its evolution as a global phenomenon of a
community of makers has been an experience of like-minded individuals
finding each other and discovering that together they might collaborate and
even form a community. The evolution of local and global communities, ini-
tiatives, labs and events has been supported by digital platforms in both pro-
motion, media (MAKE Magazine, for example) and design and making (In-
structables, Thingiverse, Shapeways, ...). The role of digital platforms has
been of a key actor in supporting such a distributed local and global commu-
nity building, with different formats of labs, events and processes.

When labs, projects and processes span multiple countries and cultures,
how can they be inclusive, supportive and appropriate for each of them?
When different local and discipline cultures coexist, how can makers design
and make together? While often platforms have tended to replicate similar
and simple models for design and making processes, the richness in diversity
of local efforts might often require custom processes, artifacts and platforms.
This dissertation represents a first exploratory examination of the role, prac-
tice and profile of the author as meta-designer facilitating distributed, open
and collaborative design processes in the Maker Movement through the au-
thor’s personal practice and research through artifacts.

1.2. Overview of the Research Approach, Process and Outcomes

The general objective of this research is to investigate if and how design, new
media, software and data visualization can have a role in facilitating distrib-
uted systems and enabling new collaborative networks especially in the con-
text of the Maker Movement and of Open Design projects. Within such an
emerging and fluid practice, the Research through Design approach was
adopted for strengthening the practice itself towards a self-aware reflection
and improvement: Research through Design can be considered as a design
practice and research that generates knowledge on and from the practice.
With such approach, the research was informed by a design hypothesis:

DESIGN HYPOTHESIS: makers can be facilitated in collaborating, organiz-
ing and coordinating their work, and this facilita-
tion can be supported with the design of digital lan-
guages and maps as a kind of new media design
that defines collaborative processes with the ontol-
ogy of a data format as a shared language and its re-
lated platform.

Through the research and articles developed, the hypothesis was addressed
with a research question unfolded in a set of sub-questions:
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RQO. How can we support and integrate the research and practice of me-
ta-designers in analyzing, designing and sharing open and collabo-
rative design and making processes within open, peer-to-peer and
distributed systems?

RQ1l. DESIGN. How can collaborative design processes be designed, doc-
umented and shared with meta-design research and practice on
digital platforms?

RQ2. ANALYSIS. How can collaborative design processes be understood,
analyzed and shared with meta-design research and practice on dig-
ital platforms?

RQ3. PRACTICE AND RESEARCH. How can we connect the research and
practice of meta-designers in open and collaborative design and
making processes?

RQ4. CONTEXT. What is the overall context of the meta-design practice
and research regarding design and open, peer-to-peer and collabo-
rative processes?

As the doctoral research proceeded with a Research through Design ap-
proach for improving the practice of the author while answering to the re-
search questions, it has also explored the role of artifacts in understanding
and improving it. Practice and research and their underlying artifacts have
evolved and changed along three main phases: from facilitating collaborative
design processes with a methodology (PHASE 1), to the use of design tools
and workshops that encode the methodology (PHASE 2) to developing a digi-
tal ontology and the related digital platform and software components
(PHASE 3).

While PHASE 1 worked on the concept of Open P2P Design as intangible
methodology, PHASE 2 translated it into OpenMetaDesign via two design
tools (toolkits of design canvases). OpenMetaDesign was then fully developed
into a framework and digital platform in PHASE 3, where the development
moved from a desktop software to a digital ontology and then to a platform
based on the ontology, as a starting point for further elaboration. Open-
MetaDesign builds the ontology on top of concepts describing design pro-
cesses, and encode it in a digital platform that consists of three dimensions:
data (the data format encoding the ontology), design (the visualization layer
that communicates the ontology) and software (the agent that binds the data
format, the visualization and the interactions users have with it and among
them). PHASE 3 also presented the development of a related software for so-
cial network analysis of online software (and design and hardware) collabora-
tive development platforms such as GitHub.

The three phases represent the transition from a digital open source design
methodology, to a platform for the organizing of open and collaborative de-
sign and making processes to a broader focus on Meta-Design, ontologies and
platforms within the Maker Movement for open and collaborative design
processes. Seven articles documented this process and its artifacts, especially
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the development of the OpenMetaDesign framework and its first test (Figure
1). ART. 1 proposes a preliminary framework for understanding and working
with the integration of design with Open/P2P/DDD Systems. ART. 2 describes
the previous practice and research of the author with the Open P2P Design
approach, documenting as it was tested and slowly transformed into the
OpenMetaDesign framework. Designing collaborative design processes also
entails assessing how the collaboration unfolds along a process, and ART. 3
documents the experience of the author in three collaborative projects as
both participant and researcher analyzing their social interactions. The arti-
cle proposes a software library that extracts data of interactions with a social
network analysis approach from Git and GitHub projects, a highly popular
tool/platform ecosystem for software development that is also used for both
Maker and Open Design projects.

ART. 4 presents a first elaboration of the OpenMetaDesign framework,
structured for designing open, collaborative and distributed processes. The
article positions the framework among current meta-design and design ap-
proaches and develops its features of modelling, analysis, management and
visualization of processes. ART. 5 elaborates the data and software dimension
of the OpenMetaDesign framework: a shared data format for describing col-
laborative design processes, built on existing literature and cases and the de-
velopment of the experimental digital platform for the co-design of collabora-
tive processes. ART. 6 elaborates the conceptual and design dimension of the
OpenMetaDesign framework by explaining how the approach, logic and tools
of Service Design and Activity Theory and Meta-Design could support as con-
cept and tools the development of the digital platform.

Finally, ART. 7 documents the research study organized for testing the
OpenMetaDesign digital platform with users and the researcher as meta-
designer: the results provide insights for improving the platform but also for
building a comprehensive research through design framework that connects
meta-design research and practice. Many more artifacts and publications
were developed during the doctoral research, and the dissertation documents
them as well.

Four methodologies were applied to reply to the research questions in the
seven articles (Figure 2):

METH. 1. literature review for mapping the state of the art and related
contributions to each research question and article;

METH. 2. design/development of the design of the digital platform;
METH. 3. user testing of the artifacts developed in each phase;

METH. 4. social network analysis for the networks of interactions in
Open Design projects the author participated to.
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Figure 1. Research questions, roles and connections of the articles included in this dissertation
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1.3. Structure of the Dissertation

Part I of this dissertation presents an overview of the doctoral research. This
introduction, Chapter 1, provides a starting point for the navigation of the
dissertation. Chapter 2 introduces the overall context of the research and
practice within the evolution of digital technologies and their emerging criti-
cal issues, while identifying the gaps and motivations that represented the
foundations of the doctoral research. Chapter 3 focuses on the design con-
text, detailing the key design concepts and approaches that informed the
practice and research of the author. Chapter 4 outlines the methodology
adopted: the Research through Design approach, process, questions and out-
comes, which are more than just the dissertation and a digital platform, but a
set of related tools and publications.

The doctoral research was elaborated into seven articles of different type,
and Chapter 5 presents an overview of the articles included in this disserta-
tion (Figures 1, 3). From the articles and work of the doctoral years, four Con-
tributions to the practice and research of meta-designers are described in
Chapter 6, and the overall perspective is described in Chapter 7 within the
Conclusions. Both Chapters 6 and 7 therefore represent not just the end of the
doctoral studies, but a strategy for proceeding with practice and research
afterwards. Finally, all references are listed in the last chapter.

Original articles are included in Part II, together with the software code de-
scribing the OpenMetaDesign ontology of design processes developed in
PHASE 3 and first design tools developed in PHASE 2.

10
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2. Context and Motivations

2.1. Digitalization/Datafication and Collaboration/Conflict

The introduction of digital technology has enabled innumerable digitalization
processes that convert analog (continuously variable) phenomena into digital
(discrete, approximated) records. This simplification enables a much easier
storage, processing and elaboration of the information about phenomena
that in turn renders thinking, making and decision-making activities cheaper,
faster and thus more numerous, distributed and accessible. The digitalization
of phenomena into computer-readable formats has begotten datafication
processes that extend this trend by converting human behavior and processes
directly into data that can be analyzed and utilized to extract value. The rep-
resentation of continuous and fuzzy processes into digital representations
makes easier to organize and implement both individual and social activities,
especially expanding communication and coordination technologies and ini-
tiatives. When the global storage computing infrastructure of Internet and
the global system of documents and applications of the World Wide Web
reached the maturity milestone of the Web 2.0, the initial promises of a de-
mocratized digital world accessible to anyone seemed fulfilled. Users are no
longer only passive receivers but also active producers, and global collabora-
tion is finally at reach for everybody.

This was exemplified by the decision taken by TIME Magazine to declare
literally everybody on the Web 2.0 as TIME's Person of the Year for 2006
(Grossman 2006). The title went to “you” and the cover of the magazine em-
bedded a reflective mirror surface inside the illustration of a desktop com-
puter, so that any reader could identify herself in it. The decision was ex-
plained as a clear shift from focusing on conflict and great men as the key
agents in history, to recognizing the role of community and collaboration on
a mass and global scale. Furthermore, this decision also shown the design
and meta-design dimension of the social dimension of the Web 2.0 through
“the many wresting power from the few and helping one another for nothing
and how that will not only change the world, but also change the way the
world changes” (Grossman 2006). The tools, practices, values and infrastruc-
tures built and adopted by open source and peer-to-peer initiatives seemed a
very promising alternative to traditional practices in any field (Goetz 2003;
Mulgan, Steinberg, and Salem 2005) towards building a new society (Bauwens

13
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2005; Bauwens, Kostakis, and Pazaitis 2019), creating a vast number of initia-
tives by practitioners and body of literature by researchers about global and
mass collaboration thanks to digital technologies (Shirky 2008; 2011) and
therefore also mass innovation (Leadbeater 2009). Even when not explicitly
coordinated, online mass efforts seemed to bring positive results thanks to
their scale and complex nature (Surowiecki 2005).

Fast-forward ten years, and while some of the promises have been kept or
have provided vast directions for practice and research, many worrying
shortcomings have emerged in this scenario. The same TIME magazine
acknowledged on another cover that we are now losing the Internet to a cul-
ture of hate enabled by online anonymity, invisibility, a lack of authority and
asynchronous communication: technologies that bring people together but
by making the social dimension of this act invisible (Stein 2016). The techno-
determinism and techno-solutionism of Silicon Valley companies and their
global imitations have been also widely criticized (Morozov 2014), together
with the epistemological challenges of information technology which bring
greater knowledge but not necessarily greater understanding (Lynch 2016).

The (often just potential or limited) mass-collaboration brought by the In-
ternet and the World Wide Web is one of the main reasons of the success of
Open Source software (Weber 2005), especially the ability of leveraging the
contributions of multiple distributed actors with much less organizational
structures, processes and costs than traditionally considered, especially with
the high numbers of participants. With enough participants all problems to
be solved become trivial ones: this belief is what Eric S. Raymond called the
Linus's Law in his essay The Cathedral and the Bazaar (1999) ("given enough
eyeballs, all bugs are shallow"). This idea was later elaborated by Kuwabara
in more general terms and with a complex systems approach: “given enough
participants, any complex problem is easily solvable” (Kuwabara 2000), sug-
gesting that only complex social systems can design complex projects.

More participants (and their eyeballs) on online platforms may mean more
collaboration, but more eyeballs (attention) also mean that more revenue can
be made through targeted advertising. More heated discussions and online
hate means more eyeballs, and online conflicts became a structural part of
the Web 2.0 and digital platforms business models (Facchini 2014; Phillips
2015). And more eyeballs means more surveillance, since devices “that gives
you a world of information also gives the world huge amounts of information
about you” (Lynch 2016, 4), which is the underlying core business model of
digital platforms forming what is now called surveillance capitalism, based
on the datafication of human behaviors from surveillance of users and value
extraction from it (Zuboff 2019). Designing platforms should then consider
how supporting a high number of participants can enable collaboration and
not conflicts and surveillance.

Historically, the Web 2.0 and digital platforms emerged after the dotcom
bubble, and the surveillance capitalism model as well, as a reaction to the
loss of investors and lack of resources. As Shoshana Zuboff concisely de-
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scribes in her book on surveillance capitalism (2019), “Once we searched
Google, but now Google searches us. Once we thought of digital services as
free, but now surveillance capitalists think of us as free.” (Naughton 2019).
Once we believed that online mass-participation would have brought only
collaboration, now we start realizing that it's about managing conflicts that
enable, foster and maintain such collaboration initiatives. Once we believed
that a focus on technology alone would have solved all problems, now we
realize that technology is not the only element and that its embedded social,
economic and political values cannot be overlooked. The expectations of
what the Internet and the Web could bring to society went from the hope in a
naturally emerging collaboration, to designing and meta-designing for medi-
ation and negotiation of conflicts.

In the experience of the author, the Maker Movement itself and its distrib-
uted collaborative processes have gone through the same experience and
witnessed the same issues. Several conflicts have emerged in the Maker
Movement, of which only some of them were acknowledged and document-
ed: from the internal struggles and decline of the 3D printer company Mak-
erBot (Zaleski 2016) to the internal struggles* and resurgence of the micro-
controller Arduino team members and companies (Benchoff 2016; Williams
2016); from to the difficulties in engaging citizens in the implementation of a
public Fab Lab in a poor neighborhood in Barcelona (Greenfield 2017; Redac-
cion La Vanguardia 2013) to the controversies around Naomi Wu’s work and
identity (Emerson 2018; Ferreira 2017; Wu 2018). Several reasons might be
behind these conflicts, from poor engagement strategies to sexism and preju-
dices, from the difficulty of keeping up with the promises of a revolution
(Greenfield 2017; Zaleski 2016) to the overconfidence on the organizational
power of structurelessness in creating collaboration while ignoring its limita-
tions and dark side already found in social movements decades ago (Freeman
1972).

A data-driven evidence of some of such conflicts can be found in the polari-
zation between Fab Labs on one side and Makerspaces and Hackerspaces on
another side, a phenomenon well-known by the members of the Maker
Movement but that only a social network analysis of Twitter accounts provid-
ed proofs and insights about (Menichinelli 2016¢). This case shows how digi-
tal platforms and tools and the datafication of trust and willingness to partici-
pate in conversations can be explored in order to uncover the hidden com-
munities of the Maker Movement and the complexity of their structures: Fab
Labs and Makerspaces/Hackerspaces are two polarizations in the global net-
work of Maker laboratories, with Fab Labs showing a more articulated struc-
ture of sub-communities while Hackerspaces and Makerspaces are more
well-defined with clearer boundaries (Figure 4).

2 A list of blog posts published on the Hackaday blog documenting the unfolding of the so-called “Arduino Wars”
can be accessed here: http://hackaday.com/tag/arduino-vs-arduino/

15



Context and Motivations

Figure 4. Communities identified in the global network of Maker laboratories (Fab Labs, Makerspaces,
Hackerspaces and so on) over Twitter (Menichinelli 2016¢)

2.2. Languages and Maps for Collaboration and Conflicts in Complex
Projects

In order to explain the emergence of the Linux project and of open source
software as a different way of organizing design and work in software devel-
opment, Raymond (1999) used an architectural metaphor for talking about
social processes and especially their organization of work, a tangible image
for understanding immaterial systems: the cathedral as the monolithic and
pre-planned traditional project, and the bazaar as the emergent and bottom-
up project. Such metaphors and other storytelling devices are useful for un-
packing the innumerable dimensions of complex social processes, and there
are two more metaphors that might be useful for introducing the doctoral
research described in this dissertation: the Tower of Babel and the battlefield.
These are somehow similar to Raymond’s metaphors of the Cathedral and the
Bazaar and merely an introduction to the importance of some of the core el-
ements of social processes and therefore also of design processes, which are
at the core of this dissertation: language, information, discussion, maps and
decision-making.
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Very briefly recounted in the Genesis (11:1-9), the story of the Tower of Ba-
bel is a typical example of how, in complex and ambitious projects, commu-
nication failure in the management of design and its maps can collapse com-
pletely (Blayney 1769). The common interpretation, with a negative overtone,
is that the introduction of confusion and multiple languages by God is an act
of punishment to contain humanity, who was able to imagine that Heaven
could be reached by designing and manufacturing just one tower. Such an
effort was possible because all humanity spoke the same language, and God
introduced multiple languages so that with the ensuing confusion the execu-
tion of the blueprint would result impossible, and consequently also the unity
of humanity, who scattered over the whole Earth speaking different lan-
guages. But more than a punishment of hubris, this story can also be read as
a kind of suggestion: we cannot reach peace, solutions, success with just a
simple project and focusing on strength in its execution, but through diversi-
ty, discussion, distributed efforts and explorations and getting together
(again). There is no understanding and design without an appreciation of
diversity and discussion, and both must be experienced, and the difficulty of
collaboration managed if we want to achieve such impossible goals. If the
chaos of the bazaar enables self-organization in a project, too much chaos
can render communication and therefore self-organization impossible.

Scattered, with different languages and in conflict, we then had to start us-
ing maps for finding each other but different languages caused more con-
flicts, often ending with violent discussions and then even battles and wars.
And communication, coordination (language) and maps are also crucial in
the battlefield but are not enough. In War and Peace Tolstoy points out that
generals do not calmly elaborates plans of campaign and battles while accu-
rately checking a map in a comfortable room, and especially they are almost
never in the position of observing, considering and planning everything from
the beginning. Instead, they are always acting in the action, in media res, in
the midst of a chain of distributed events where the whole picture is hard to
get (Tolstoy, Pevear, and Volokhonsky 2011). In this sense, Carl von Clause-
witz spoke of fog as a metaphor for the ambiguities, uncertainties and dy-
namic nature of war (Clausewitz 1980) and General Dwight D. Eisenhower
famously said that plans are useless in the battlefield, but planning is an una-
voidable core strategic element (Quote Investigator 2017; Blair 1957).

Collaboration in complex projects cannot exist without a shared language,
otherwise we end in division and conflicts that cannot be engaged without
maps; maps and a shared language are key elements in the decision-making
processes of the management of conflicts. There are many types of maps and
languages for supporting collaboration and conflict management in complex
projects, and this dissertation focuses on the role of language and maps in
facilitating the design of collaborative design processes, and on the role of the
designers working on the languages and maps they need for the task. The
changes that digitalization and datafication have brought to languages and
maps have also affected how they mediate individual and social activities in
the collaboration and conflict management of complex projects. New tech-
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nologies remediate the role of languages and maps, creating needs and op-
portunities for the design of new media, in both practice and research.

This doctoral research has been largely about mapping and the mediating
nature of the design activity, especially with languages designed for them and
their implementation in many other digital tools. Because of this, this path
has been an experience in both the practice and research of Meta-Design, and
consequently several design schema (Nelson and Stolterman 2012) were de-
signed for it and included in this dissertation. Maps and language not just as
mediating artifacts in the practice and in the research over the practice, but
also in their communication and navigation. But since acting and deciding in
the battlefield is not just a matter of calmly beholding a map but instead of
acting in the fog of research and practice, these are more an account of the
first battlefield and a strategy for the future ones.

2.3. The Research and Practice Dimensions of this Dissertation

Within this dissertation collaboration is considered not as an outcome, but as
a process: digital languages and maps can mediate this process in order to
support discussion about projects. The focus of this dissertation is on collabo-
rative design processes, on making them possible, on designing them and the
conditions that enable them, thus with a Meta-Design approach. As Friedman
and Stolterman note, the practice of design predates professions and there-
fore the formal definition and practice of designers (2017). They note that the
term Design was first conceived as a verb than a noun, with the first written
citation of the verb occurring in year 1548 and the first cited use of the noun
in 1588. It could be argued that half a century separates the awareness of the
existing of a type of process from the awareness of its results. Considering the
design of digital languages and maps as a kind of new media design, this doc-
toral research worked on developing, testing and reflecting upon an ontology
for describing, documenting, sharing and designing collaborative design pro-
cesses as the basis for a data format as a shared language.

But the ontology, its implication and reflection are not the only focus of the
doctoral research: it emerged as the (digital) artifact that enabled the elabora-
tion of the main contributions together with other tools and experiences of
the years of doctoral research. The focus of the doctoral research and of this
dissertation has been the personal path of practitioner and researcher of the
author; practice and research are here so interconnected that most of the
times they will be indicated as practice and research. The research docu-
mented here is both personal but also historical as part of the emergence of
the Maker Movement. It's not an analysis done by an external participant, but
the constant effort of navigation by a participant of a community; it's not a
practice and research done in a controlled, organized and contained lab and
within specific time frames, but a travel that unfolded through years and sev-
eral different cities and countries. The role of the ontology and the languages
and maps that build it was to support the practice and its research, with a
Research through Design approach that worked not just on understanding
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the author’s practice but also informing it, navigating it and continuously
redesigning it. As the specific context of the practice and research, it emerged
around 2008 as the Maker Movement, which was just emerging back then in
Europe: the author considers himself lucky for the opportunity to observe its
growth, learn from it and hopefully positively contribute to it. And being part
of a movement, a community, and working in it for years also meant some-
thing else for this research: while the initial goal was on working with one
specific Maker community with an Action Research approach, during these
years many communities the author participated in started, developed and
died. Even by maintaining a common and coherent path, the author also
moved between different cities, countries and jobs. Through years of work in
both academic, professional and non-profit contexts the author has been
working as a researcher, lecturer, consultant, and project manager working
on the integration of design with technology, especially digital ones. Partici-
pation in the Maker Movement has happened with many roles, starting with
the ones of researcher, student, designer, facilitator, participant (Figure 5).
Taking all these different roles has been a complex task, but also has brought
a rich view, experience and understanding of the movement, integrating dif-
ferent perspectives. Identifying a single role or single term has been difficult
and this dissertation contributes towards improving the definition of these
roles.

The author’s focus has been on developing the conditions for other makers
and designers to collaborate by designing and making together while distrib-
uted. This practice and research have unfolded especially by developing
shared places, tools and processes with a design approach: hence the prefer-
ence of the term meta-designer over the term facilitator. Furthermore, the
focus has been on exploring the possibilities generated by prototypes, work-
shops and experiments, not on deploying a complete tool and assess its effi-
ciency or usability: hence the preference of Research through Design over
Research on Design or Research for Design approaches. Furthermore, this
dissertation is about the integration of practice and research and not about
User Experience or Interaction Design. It is an exploration of such practice
and role, of designing the conditions, environments and dynamics for collab-
orative design processes.

However, such practice and role are not well-established, taught, defined,
supported: an evolving practice of meta-design in the emerging phenomenon
of the Maker Movement. The dissertation is therefore not an in-depth reflec-
tion upon an established practice, but the broad exploration of the experi-
ence that concurred in defining and supporting it, as the practice emerged
together and during the doctoral research. This dissertation is therefore an
exploratory analysis that aims not at describing a snapshot in time, but at
creating the infrastructure for future design-driven, research-driven and da-
ta-driven strategies for building an established and coherent practice and the
research that will keep supporting it. It is an exploration of the possible role
of meta-designers within the Maker Movement through the research, prac-
tice and artifacts of the author, providing not just insights from this specific
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case, but also tools and strategies for applying the same exploration to other
meta-designers.

Beside literature review, in such exploration of how platforms supports and
influences makers’ processes the author collected data from both platforms
and from makers: in the first case by analyzing interactions on social media
platforms such as GitHub and Twitter through their API, in the second case
with questionnaires and surveys. It is therefore an exploration of the social
and data dimension of the role of meta-designers within the Maker Move-
ment, between platforms and communities, structures and processes that are
both digital and social.
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Figure 5. The author's practice and research profile at the start of the doctoral studies
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Figure 6. The domain of the dissertation, between the Maker Movement, Open Design and Meta-design
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2.4. Gaps, Research and Audience

Through the years, the author’s practice moved from a traditional design pro-
fession focused on artifacts, to the fluid practice of facilitating collaborative
design processes in communities through artifacts while being also part of
such communities. A meta-design practice with many roles and places, that
promoted the adoption of 3D printing and other digital fabrication technolo-
gies not for the geometrical and industrial complexity they can manufacture,
but for the social complexity they indirectly generate. A meta-design practice
for fostering dialogue, collaboration, conflict management and translation. A
practice and research that lay at the intersections among Design, Making,
Software Development, Social Research and Data Science, with Data at the
center bridging the two polarities of Design and Making and of Software De-
velopment and Social Research (Figure 7).

These dimensions define the domains of action of both research and prac-
tice that informs the author’s professional profile, but also inform the goals of
the doctoral studies as a practitioner and a researcher, and therefore also as a
maker and a meta-designer. As a maker, the main question that the author
developed has been “How can we design and make projects together as a
community and in a collaborative way?”. As a meta-designer, the question for
the author is reformulated as “How can we enable collaborative design and
making processes for communities?”. The goal of both practice and research
has been to answer to these two broad questions, and this dissertation elabo-
rates such questions further. Now that we can connect and communicate
with everybody, how do we design collaboratively? Now that with digital fab-
rication and sharing and communication platforms we can make anything in
a distributed and collaborative way, how do we organize for doing it collabo-
ratively? How can we design processes that support and facilitate collabora-
tive design and making in a distributed way?

This practice is supported by a vast body of literature and offer of services,
but there are several gaps in them and therefore also the need for an effort
that inform it and make it coherent. Collaboration has been analyzed from
several dimensions; digital platforms have been developed and studied; the
Maker Movement has become a fruitful phenomenon for studying grassroots
innovation, democratization of digital tools and practices, active and multi-
disciplinary education and more. Most of the times platforms have been re-
searched and developed much less with a design approach (Cuartielles Ruiz
2018; Avram et al. 2019; Carroll and Beck 2019) and activist approach (Scholz
and Schneider 2016; Lanier 2010; Morozov 2014) than with an engineering
and business one (Codagnone, Matthews, and Karatzogianni 2018; Cusu-
mano, Gawer, and Yoffie 2019; McAfee and Brynjolfsson 2017; Evans and
Schmalensee 2016; Yoffie, Gawer, and Cusumano 2019). In order to focus on
platforms with the perspective of a meta-designer, the author decided to con-
sider the following as the most relevant gaps to address:

GAP1. Supporting the makers’ collaborative practices with project
documentation and organization. The work of makers is
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GAP 2.

GAP 3.

GAP 4.

mostly addressed in terms of technology adopted and its inno-
vation and education potentialities. A consequence of the de-
mocratization of tools and approaches is that often the design
practices seem to be considered as naturally positive and well
established, while this is hardly true for any emerging phe-
nomena. If it is true that makers collaborate in their design
projects and document them, there should be more focus on
how these activities unfold and how to improve them.

Research for and through Design in the Maker Movement.
Most of the research in this context, even design research, is
on the Maker Movement, not for or through it: the goal is in
understanding the Maker Movement, not at supporting it or
acting in it or through it. This is an understandable approach
with an emergent phenomenon, but its design dimension is
poorly understood and fostered, its potentialities only ad-
dressed as a future blurry direction and not as a concrete
roadmap to take.

Role of Meta-Design and meta-designers for the Maker
Movement. One key element of the Maker Movement is the
interest of makers in building their own tools and approaches,
a sign of the importance of the agency® of each actor and the
consequent social reputation. The Meta-Design approach is
here crucial, since it is already partially de-facto adopted by
makers and could be scaled, extended and democratized.
There is, however, not so much focus on how it could be
adopted and the awareness of it by makers, beside the design
of tools. There is a particular gap in understanding the role of
meta-designers within the Maker Movement, what are the
skills, needs and processes of this practice.

Design with open, peer-to-peer, distributed and decentral-
ized systems. The possibilities generated by ICT technologies
of building ad-hoc collaborative networks and the practice of
sharing content have been often proposed, but rarely ad-
dressed in terms of the strategies they enable and their impli-
cations. Sharing and collaboration seem often to be naturally
emerging practices with simple and established formats.
However, the impact on design practice and research has been
addressed mostly in terms of technologies, intellectual proper-
ty and business models, and much less on the fundamental
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tion, or state of acting or of exerting power” (Merriam-Webster 2020a). Such term has a crucial role in the re-
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changes that can be found in the re-organization and re-
orientation of design projects.

For makers that want to design and make projects together as a community
and in a collaborative way, and for the meta-designers that want to support
these processes, this dissertation addresses such gaps by formulating this
main research question: How can we support and integrate the research and
practice of meta-designers in analyzing, designing and sharing open and col-
laborative design and making processes within open, peer-to-peer and dis-
tributed systems? This dissertation is less a research on an established prac-
tice and more a research for and through an emerging one. Chapter 4 ex-
plains how this research unfolded and Chapter 3 within which design con-
text, developed into seven articles that are summarized in Chapter 5. By elab-
orating these articles, Chapter 6 presents four main contributions for answer-
ing to the research question in a strategic way for future paths: the definition
of a Research through Design approach for bridging practice and research in
the Maker Movement (CONTRIB. 1); the definition of how design processes
can be designed as digital ontologies with communities (CONTRIB. 2); the
redefinition of Meta-Design (CONTRIB. 3) and the practice and profile of me-
ta-designers in supporting the Maker Movement (CONTRIB. 4).

The focus of this dissertation has never been only about improving the au-
thor’s individual path, but also about how it can be part of a social movement
and shared with the other participants. Or better said: how the tacit, often
only partially understood and codified ideas and practices could be rede-
signed into a shared strategy for the Maker Movement, as one of the author’s
contributions towards its evolution. For designers and makers, the contribu-
tions here presented can offer further ways for organizing their practice
while being more aware of the social implications and infrastructures. Such
awareness is tied with the understanding that countless formats, approaches
and organizations can be designed by taking into account the local context,
and that they can be creative also in the organization and management of
collaboration, not just on its objects and outcomes. Up until few years ago
writing software and designing hardware was not considered the work of de-
signers, but with Processing, Arduino and similar projects it is now increas-
ingly common. In a similar way, designing processes and their organizations
through digital ontologies and platforms might thus become a common prac-
tice for designers and makers.

The author hopes that this dissertation can provide researchers with a
strategy and maps for studying all the aspects of collaborative processes and
especially how digital technologies can impact them, and how to design such
impact, moving from just research on these phenomena to research for and
through them. This, in turn, could be applied to design education as well,
since it is one of the main contexts where the practice is shaped and research
can improve it: the contributions can be discussed with the future designers
and makers, and improved by them as well as they become more aware of the
possibilities brought by the Meta-Design approach. Overall, the author hopes
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that the approach and strategy outlined here can provide a strategy for study-
ing how data, design and social dimensions can be integrated in research and
practice in order to improve distributed agency in collaborative processes.
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3. Key design concepts and approaches

The previous chapter introduced the broader context where the dissertation
can be located, pointing out the main gaps it addresses and how they are re-
lated to the overall structure of the dissertation. This chapter focuses on the
design context of the dissertation, and how it informed the research method-
ology and artifacts for the specific development of the author’s practice and
research. The doctoral research followed the Design approach to inquiry,
considered as a third way distinct from the Art and Science (Nelson and
Stolterman 2012). More precisely, the Research through Design approach
adopted connects design research and design practice through several arti-
facts, a digital platform and other related software and tools. This Design ap-
proach is contextualized in the recent trends of a design practice and re-
search that is increasingly 1) open, peer-to-peer, diffuse, distributed, decen-
tralized; 2) activity-centered; 3) meta-designed; 4) ontologically-defined and
defining; 5) locally-bounded but globally-networked and community-based.

3.1. The Design Context of the Practice and Research

Within the context of this dissertation, designers and makers work increas-
ingly often in a collaborative way, with a strong attention to the social dimen-
sion, upon and within networks as conceptual and technological infrastruc-
ture. In this context, design is becoming a practice and research that works
within Open/P2P/DDD Systems developed along the social and local dimen-
sions with a focus on processes and their structure. Beside the design as a
general approach to inquiry as the overall perspective (Nelson and Stolter-
man 2012), such landscape of design practice (and to a lesser extent, re-
search) defines which kind of design approaches merge and contribute to the
development of the meta-design approach of OpenMetaDesign. Design as a
practice and research that is increasingly 1) open, peer-to-peer, diffuse, dis-
tributed, decentralized; 2) activity-centered; 3) meta-designed; 4) ontological-
ly-defined and defining; 5) locally-bounded but globally-networked and
community-based (Figure 8). These design approaches are defined by the
core elements of social/local dimensions and based on and oriented towards
process/structure. Both the context and goal of such 3) Meta-Design (ART. 2,
4,5, 6) is to learn from in order to design and design in order to replicate 1)
open, peer-to-peer, diffuse, distributed, decentralized (Open/P2P/DDD) sys-
tems (ART. 1).
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Figure 8. The approaches to design practice and research as the design context of the dissertation
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The approaches of design for territory defines that this context is 5) locally-
bounded but globally-networked and community-based (ART. 3), with the
goal of designing for social innovations. It is a design that is 4) ontologically-
defined and defining, which means that it works on designing ontologies (as a
design material) and is itself defined by and designed by design ontologies (as
worldviews). As a design material, ontologies are 2) activity-centered as they
are conceived in terms of network of activities (ART. 4, 5, 6). As worldviews,
they are found in the locally-bounded but globally-networked and communi-
ty-based context.

As all these approaches provide a way for understanding and categorizing
design initiatives, they can be considered theoretical perspectives that con-
tribute concepts to OpenMetaDesign. Activity-centered Design is instead
adopted here 'operatively', as a methodological approach, inside the Open-
MetaDesign platform (ART. 4, 5, 6).

3.1.1. An Open, Peer-to-Peer, Diffuse, Distributed, Decentralized Design Practice and
Research

Amongst the many different approaches and researches on managing
knowledge and networks that emerged with ICT networks, the experience of
the Free Software/Open Source and P2P communities represents a promising
direction for investigating and implementing new organizational forms based
more on fluid communities and self-organization processes rather than on
predefined hierarchical structures and tasks. These initiatives have been con-
sidered interesting approaches for generating new and distributed communi-
ty-based digital organizations with the potential of being applied in fields oth-
er than their original one of software development including biotechnology,
pharmaceutical drug research, education, public services, micro-credit fi-
nancial services amongst many other existing cases (Benkler 2002; Goetz
2003; Gormley 2009; Howe 2006; Lathrop and Ruma 2010; Tapscott and Wil-
liams 2006). This phenomenon has expanded to so many fields and contexts
that often it has been called as Open Everything (Steele 2012) or a P2P society
(Bauwens, Kostakis, and Pazaitis 2019; Bauwens 2005). In such organizations,
openness defines the access to content and activities and peer-to-peer defines
the goal of horizontal and equalitarian interactions between participants.

In the culture and practice behind these organizations there is often an in-
terest on the distributed and decentralized nature of these organizations, at
least partially as an inheritance of Paul Baran’s famous description of a po-
tential architecture of the Internet (Baran 1964). Baran’s work proposed that a
distributed architecture could make the Internet more resilient in case of
attacks and failures; more recently, this architecture has become firstly an
established practice for computing systems (van Steen and Tanenbaum 2016)
and later an idealized image of a democratized infrastructure of open content
accessed, created and shared by peers. This idealization emerged especially
with the rise of Web 2.0 and then with its transformation into surveillance
and platform capitalism: the former promoted the idea that a user-generated

27



Key design concepts and approaches

web can be developed through co-creation processes and platforms by multi-
ple distributed actors (Shirky 2008; Tapscott and Williams 2006); the latter
sparked critiques that saw distributed architectures as a strategy for limiting
the excessive concentration of power and control of current platforms and
systems (Srnicek 2016; Zuboff 2019). Designers that work with platforms are
caught in this tension between idealized open participatory systems and
opaque value-extraction walled-gardens: in the opinion of the author a way
forward could be found in putting communities at the center of the action,
not of the surveillance. The contributions of this dissertation aim at enabling
meta-designers in 1) designing the platforms communities need by getting
them involved and 2) adopting existing platforms in a critical way by analyz-
ing their impact over communities and the role of meta-designers: from ac-
cepting platforms as given environments to co-designing them with all the
engaged and affected actors, as the platform cooperativism movement is
promoting (Scholz and Schneider 2016).

Baran’s popular set of network architectures still influences how collabora-
tive networks could be organized, but these are rather ideal and simplified
models, elaborated decades before the emergence of Network Science (Ba-
rabasi 2003). Technically speaking, a distributed system is a collection of au-
tonomous nodes that appears as a single coherent system while sharing re-
sources and concurring to the same objectives (van Steen and Tanenbaum
2016). However, a system of nodes that can be all potentially connected to
each other can take the shape, in real life, of different network structures,
especially when taking into consideration the local conditions.

Furthermore, it is the opinion of the author that this set of ideal network ar-
chitectures should be extended by adding also diffuse systems, since they
represent a different layer of organization and participation, that can be often
identified with grassroots initiatives defined as diffuse design (Manzini 2015).
A simple and preliminary simulation based on Network Science can provide
an updated image and explanation of such architectures (Figure 9 and ART.
1)*. Centralized networks have one main node collecting all the edges; decen-
tralized networks have several central nodes that collect edges from the clos-
est nodes, creating thus local centers; in distributed networks, all nodes are
connected to each other, and in diffuse networks nodes are connected only
locally at short range.

These are all ideal and generic forms of organization, that can be grouped
together and defined as Open, P2P and Diffuse, Distributed and Decentralized
(Open/P2P/DDD) Systems: they explain how local interactions can be net-
worked at a larger scale through sharing and collaboration, strengthening
diffuse actors into distributed movements. Such systems can then be consid-
ered a preliminary broad framework for understanding several different
formats of mass-participation that have emerged in the past years thanks to
the emergence of the Internet and the World Wide Web. For designers and

4 A software simulation of the DDD systems of Figure 9 can be found here:

https://gist.github.com/openp2pdesign/9ccc0f6d00e9a0bec9a0d196f5f5e78f
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researchers, the shift from local to online communities has been an im-
portant move towards amplifying impact and including more users in design
processes: digital platforms enabled reaching potentially large numbers of
participants, and open and peer-to-peer organizations enabled the active con-
tribution of participants, thus actively engaging larger groups of people dis-
tributed in several localities.

centralized decentralized

distributed diffuse

Figure 9. A simulation of centralized and diffuse, decentralized and distributed networks

Therefore, designers can adopt and introduce everywhere several tools, prin-
ciples, processes and organizations: but how can this be done? Within design
and research, several initiatives and approaches appeared. One main exam-
ples is Open Design, that started with the first open distribution by Ronen
Kadushin of downloadable Creative Commons-licensed CAD files of lamps,
tableware and furniture that could be digitally fabricated (Kadushin 2010;
Troxler 2011) to Thinkcycle, the first open and collaborative design platforms
that connected designers, users and stakeholders in the development of
complex artifacts (Sawhney 2003; Sawhney, Griffith, et al. 2002; Sawhney,
Prestero, et al. 2002).
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After few years and the success of Open Source Software (Weber 2005) and
Open Hardware (Thompson 2008; Torrone 2010), the idea of adopting the
Open Source practice into the Design field became widely understood and
adopted in many interesting cases (Menichinelli, 2011d, 2011e, 2011f). Im-
portant companies such as Ford and Autodesk acquired or established part-
nerships with Open Source, Open Hardware and Open Design companies
(Bilton 2011; Torrone 2011; Wauters 2011); important design associations
started promoting the idea of Open Design (Abel et al. 2011; Trautenberger,
Dax, and Hirsch 2011) and science-fiction writers published novels about
Open Design and Digital Fabrication (Doctorow 2010).

Around the end of the 00s the first contributions about design processes
with open source and p2p dynamics appeared (Abel et al. 2011; Bauwens
2009; Ciuccarelli 2008; Cottam and Leadbeater 2004; Balka, Raasch, and Her-
statt 2009; Raasch, Herstatt, and Balka 2009), explaining the phenomenon and
proposing guidelines for adoption between Maker laboratories, knowledge
management, physical production and citizen participation. The body of lit-
erature and cases expanded so much that researchers started developing me-
ta-analyses of these phenomena (Bakirlioglu and Kohtala 2019; Gasparotto
2019; Boisseau, Omhover, and Bouchard 2018).

One of the addressed gaps in this dissertation is the still limited exploration
of how these cases could be approached and designed, and more generally
how design can inhabit Open/P2P/DDD Systems beyond the mere file sharing
which constitutes the most known approach. With this objective in mind, the
author listed and categorized the main projects and literature that represent
all the current possible intersections of the design practice and research with
Open/P2P/DDD Systems in ART. 1. The author proposed two main directions
for these intersections: on one side, designers can integrate Open/P2P/DDD
Systems in their practice by embracing them with a design approach. On an-
other side, they can apply their design practices in order to improve and im-
plement them, with a meta-design approach. Designers can thus both learn
from such systems but also improve them. Understanding all the potential
formats enable designers to develop more diverse and custom approaches,
while learning and promoting these systems at the same time.

3.1.2. AnActivity-Centered Design Practice and Research

Among the many redefinitions brought by Open/P2P/DDD Systems, the con-
cept of authorship is probably the most controversial and well-known for
designers: the popularized but rarely real romantic view of the single author
is challenged by emerging processes based on non-professional or non-
professionally trained designers or by collective and community projects
where processes and outcomes are complex and individual contributions
might be hard to identify. The issue of authorship has implications not only
in terms of intellectual property and economic value, but it has also the deep-
er effect of redefining the agency in design. Open/P2P/DDD Systems have
contributed to redefining who are the actors and also the target or stakehold-
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ers of design projects. A new perspective of agency and participants in design
projects also redefines how we design and who we design with and for: the
shift from User-centered Design to Activity-centered Design is part of the
larger emerging trend towards Posthuman Design or More-than-Human De-
sign (Forlano 2017; Giaccardi and Redstrom 2020). In a Posthumanist per-
spective, agency and responsiveness are not a trait of human actors only but
of non-human actors and matter too (Carranza 2018) and in general of “act-
ants” since agencies are continuously debated (Latour 2007). Agency thus
becomes distributed across a wide range of entities, structures, and processes
within assemblages: and a focus on activities rather than users (or generally
speaking, only human actors) in design thus enables designers to design with-
in and for such assemblages.

The shift of focus towards activities in Design was generated by several evo-
lutions, for example by the introduction of ubiquitous computing that re-
quired a move to context-based design for designing context-aware compu-
ting artifacts (Genco and Sorce 2010; Greenfield 2006). In parallel, this is also
a shift from the individual user to group of users, from thinking about the
needs to exploring the activities behind them, from fictitious personas to real
and complex groups of interacting actors: “If it is so critical to understand the
particular users of a product, then what happens when a product is designed
to be used by almost anyone in the world?” (Norman 2005). This is a shift
from individual users to their activities, and most importantly to their local
context, to which activities are a systemic part of: from user-centered to user
involved, from laboratory to context, from rigid to emergent design practices,
from individual to groups, from bounded and defined tasks to cross-boundary
and systemic activities (Gay and Hembrooke 2004). The rationale for this
change is the need for focusing on more complex dimensions of life by add-
ing reasons, motivations, meanings to analyses and design, and ultimately it
aims at understanding more the context, and context is about agency as well:
it's not static, it’s systemic and based on processes and groups. Processes are
at the center now, but this does not obliterate people, it actually expands the
focus in order to improve their participation. Activities and processes, as
immaterial entities that can be described intuitively, can mean different
things to different people, and Activity Theory offers a rigorous approach for
informing their description with a shared language that can support the de-
velopment of artifacts by analyzing design, art and other types of activities
(Diaz-Kommonen 2002).

The introduction of Activity Theory in Interaction Design has also changed
the perspective and role of technology, from a static artifact to an active ele-
ment that mediates activities in their context, from being designed as logical
and sophisticated interventions to being designed as the supporting system
for meaningful human activities. Ultimately, from being the goal of design
processes to being part of a system of the “social, emotional, cultural, and
creative dimensions of human actors in shared contexts” (Kaptelinin and
Nardi 2009, 6). Activity Theory has changed Interaction Design in its two dif-
ferent meanings of “all efforts to understand human engagement with digital
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technology and all efforts to use that knowledge to design more useful and
pleasing artifacts” (Kaptelinin and Nardi 2009, 5) or as the design of spaces for
human communication and interaction (Winograd 1997). Activity Theory has
also been adopted in Service Design in order to extend it beyond individual
digital artefacts to the analysis and design of services “from a service (and
communication) design to what we call the design of activity systems” (Maffei
and Sangiorgi 2006, 2). Overall, Kaptelinin and Nardi (2012) identify three
ways Activity Theory has been integrated into Human-Computer Interaction
and Interaction Design:

1. As a theoretical re-framing of concepts. A computer is not an ob-
ject, but a mediating tool, from individual to groups, from artifacts
to processes.

2. As aprovider of conceptual tools for design and evaluation. When
utilized as a design tool, Activity Theory supports designers in iden-
tifying the problems and contradictions in a context; they can thus
adopt it to supporting the framing of the problems for then deciding
their actions.

3. Asatheoretical lens in empirical studies. As a qualitative analytical
framework, the contribution of Activity Theory is mostly valued dur-
ing or after a project completion to study the design team'’s process,
choices or different variables that may have affected the design out-
come.

Beside these ways, this research contributes to one more possibility:

4. As a design material. Activity Theory can be adopted as a design
tool not just for understanding the context and therefore informing
the projects aimed at it, but also for designing activities directly. It
can be thus used reflexively in combination with a Meta-Design ap-
proach, especially when such activities are part of a design process.
This direction is elaborated in ART. 2, 4, 5, 6 and in CONTRIB. 2 (sec-
tion 6.2).

Activity Theory has played a role in expanding the role of agency and con-
text in designing artifacts, in the trajectory from Computer-centered Design
to Human-centered Design by focusing on “consciousness as the product of
an individual’s interactions with people and artifacts in the context of every-
day practical activity” (Kaptelinin and Nardi 2009, 8). This research adopts it
mainly as a design material, and by developing an ontology and digital plat-
form for its designing and management, includes algorithms in the design
process, contributing thus to moving a step forward to a Post-Human-
centered Design / More-than-Human Design of human and non-human ac-
tors (Forlano 2017; Giaccardi and Redstrom 2020). Here such Activity-
centered Design approach is not just for designing mediating tools or objects,
but increasingly also for defining subjects, rules and divisions of labor and
their enabling conditions in collaborative and distributed processes.
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3.1.3. A Meta-Designed Design Practice and Research

Theory can be applied at any scale, and works at any human activity, includ-
ing itself: “Activity theory is self-reflexive, and we are encouraged to find
ways to inform our own development” (Kaptelinin and Nardi 2009, 13). With
such a self-reflexive approach, the activity of design has also been analyzed
with Activity Theory in the development of new media artifacts for multidis-
ciplinary contexts (Diaz-Kommonen 2002); in collaborative design processes
in order to understand teams’ interactions and relative collaborative evolu-
tion and its dynamics (Zahedi, Tessier, and Hawey 2017); in the design of so-
cial innovation initiatives (Tjahja, Yee, and Aftab 2017) and communities
(Barab, Schatz, and Scheckler 2004). When applied to understanding and de-
signing design processes, becomes a reflexive approach to design, a Meta-
Design approach.

Giaccardi and Fischer highlighted that User-Centered Design (with users in
a reactive role) and Participatory Design (PD) (with users as co-designers)
approaches have considered primarily activities and processes taking place at
design time; Meta-design deals also with the use time, especially by consider-
ing projects as living entities that can evolve over time (2008). Their Meta-
Design approach, instead, focuses on the democratization of the creative pro-
cess by avoiding designing complete solutions by opening up solution spaces
where users can act as designers and be creative:

Metadesign is an emerging conceptual framework aimed at defining and creat-
ing social and technical infrastructures in which new forms of collaborative de-
sign can take place by redistributing design activities at different times and lev-
els of interaction with the environment.” (Giaccardi and Fischer 2008, 4)

According to Fischer, such social and technical infrastructures are open
systems that can be modified by their users and evolve at use time, shifting a
part of control from designers to users, and based on these principles (2000):

e Software systems must evolve; they cannot be completely designed
prior to use.

e Systems must be designed for evolution.
e Systems must evolve at the hands of the users.
e Evolution of systems must take place in a distributed manner.

Giaccardi’s definition of Meta-Design (2003), elaborated by crossing etymo-
logical facts with extensive literature review of approaches, proposes three
dimensions for Meta-Design:

e Behind (or designing design): “Design of Design processes” / “Design
of the generative principle of forms” / “Design of the Design tools”.

e With (or designing together): “Design of media and environments
that allow users to act as designers” / “Design of the organization of
flows”.
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e Between/among (or designing the "in- between"): “Designing the
spaces of participation” / “Design of relational settings and affective
bodies”.

In Meta-Design, the behind dimension “supports the modifiability of compu-
tational structures and the malleability of social infrastructures”; the with
dimension “defines the way in which meta-designers and users can partici-
pate together in the design activity”; the between/among dimension “defines
how people can experience and negotiate their relationships and socially en-
gage in meaningful activities” (Giaccardi and Fischer 2008, 22).

Meta-Design has always the nature of a reflexive, self-aware and collabora-
tive process, and works in at least two directions: enabling designers inform
their own practice and in enabling the active role of non-designers in design
processes. Meta-Design can be applied to the development of digital envi-
ronments, social dynamics and tools but also to the development of a new
design research environment (Tham et al. 2016) and as a dynamic approach
for responding to uncertainty in socially-responsive design initiatives (H.
Jones and Lundebye 2012). Design always works at achieving the desired im-
pact in the future as a static outcome while Meta-Design aims at developing
the conditions that, through open systems, enable future designing in achiev-
ing an impact in a dynamic way by evolving through time and multiple actors
(Wood 2011).

Meta-Design can be particularly interesting for the design of digital envi-
ronments, the design of design processes, the enabling power towards users
and its application and perspective is explained in ART. 4, 5 and 6. It has to be
noted how, regarding processes, Meta-Design has been applied also to Man-
agement and Engineering approaches such Business Process Modeling
(Brown, Recker, and West 2011; Q. Chen and Hsu 2001; Erol 2012; Erol,
Modritscher, and Neumann 2010). ART. 4 recollects and analyzes these ap-
proaches, suggesting that such tools and processes are developed for engi-
neers and not for designers/makers, and their complexity and codified nature
makes them of difficult application in the context of this research. Within its
boundaries and constraints, the author preferred to work with Activity Theo-
ry as the main framework for designing and describing design processes.

Meta-Design is also promising because it extends the benefits of Design
while avoiding its predictive expectations: from ‘design as planning’ to ‘design
as a seeding process’, and therefore also from ‘designers as master creators’
to ‘meta-designers as systems integrators’ in order to create synergies in
many processes on many levels (Wood 2011). The roles and profiles of meta-
designers has also been analyzed within End-User Development (EUD) stud-
ies, which focus on how to empower end users in modifying software sys-
tems. Some of these studies proposed classifications of the possible roles of
actors in Meta-Design initiatives, showing that not only end users and meta-
designers can be present, and that several knowledges and expertise might be
necessary (Cabitza, Fogli, and Piccinno 2014):
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¢ End users. Passive users of a system of artifacts and services in a do-
main-specific activity.

e Domain developer. A domain expert actively involved in the meta-
task of improving the system used in the domain-specific activity by
developing her own tools.

e Meta-designer. An actor that designs the infrastructure, environ-
ment, tools by which domain developers can build their own system
of artifacts and services. Meta-designers aim at designing the infra-
structure, its usability and modeling.

e Maieuta-designer. An actor that facilitates the evolution of single us-
ers from being passive end users to domain developers. Maieuta-
designers focus on motivation strategies, the proper training of the
domain developers, and on managing the risk and the impact of the
system.

Within Open/P2P/DDD Systems, Meta-Design has a particularly important
role not just for the adoption Open/P2P/DDD Systems, but also for designing
them and supporting their activities; ART. 1 explores these possibilities.

3.1.4. AnOntologically-Defined and Defining Design Practice and Research

Furthermore, Meta-Design presents some connections and implications with
ontologies, both at philosophical and operative level, which are relevant for
the context of Open/P2P/DDD Systems and this research. Meta-Design can be
regarded as 1) design of ontologies (ontologies considered as a design materi-
al) and as 2) Ontological Design (ontologies considered as worldviews which
are designed by actors in a context and which designs them). Pomerantz
clearly expresses this duality of ontology in the context of metadata:

In philosophy, ontology is the study of the nature of reality and the categories
of things that exist. In information science, an ontology is a formal representa-
tion of the universe of things that exist in a specific domain. What these two
approaches to ontology share in common is that they both articulate a universe
of entities and relationships between entities. (2015, 46-47)

In design of ontologies (1), the adopted meaning of ontology is the one from
information science and about the technical infrastructure (Gruber 2009;
1995; 1992); in Ontological Design (2) the adopted meaning is from philoso-
phy and about the human condition (Fry 2012; Willis 2006; Escobar 2018).
Designing an ontology is “a way of characterizing the world and its entities
through language” (Diaz-Kommonen 2002, 146) creating thus a vocabulary
and classification system that provide the conditions for collaborative activi-
ties to emerge. Creating an ontology also moves the work of designers to the
ontological dimensions by virtue of knowing how it is generated, by whom,
and the boundaries of the activities that generate it (Diaz-Kommonen 2002).

In information and computer science, the role of ontologies to enable the
sharing, reuse and analysis of common understanding of the structure of in-
formation among people or software agents (Noy and McGuinness 2001).
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Gruber’s work on ontologies is among the most cited, and his definitions can

be considered the main reference for the context of this research; an ontolo-

gy
defines a set of representational primitives with which to model a domain of
knowledge or discourse. The representational primitives are typically classes
(or sets), attributes (or properties), and relationships (or relations among class
members). The definitions of the representational primitives include infor-
mation about their meaning and constraints on their logically consistent appli-
cation. (Gruber 2009, 1963-65)

Ontologies are also designed with a purpose: “formal ontologies are de-
signed artifacts, formulated for specific purposes and evaluated against ob-
jective design criteria” (1995, 907) and are shared among agents and sustain
their agency: “an ontology is a description (like a formal specification of a
program) of the concepts and relationships that can exist for an agent or a
community of agents” and “a specification used for making ontological com-
mitments” (Gruber 1992) by defining “the vocabulary with which queries and
assertions are exchanged among agents” (Gruber 1995, 909). In a database, an
ontology is the semantic level of abstraction of data models, and enables the
integration of heterogeneous data sources, enabling interoperability and
specifying interfaces (Gruber 2009). Every time a database, a data structure or
an algorithm that manages data are designed, an ontology is designed, re-
designed, shared or adopted.

The design of ontologies (1) is thus a common activity in New Media, Meta-
Design and Open/P2P/DDD Systems. Jos de Mul suggested that in Open De-
sign the role of designers is to become meta-designers by being database and
interface designers that create multidimensional design spaces based on a
database ontology in order to enable users to become co-designers, and more
specifically by creating pathways through such spaces (de Mul 2016). Here
the database is described using a metaphor as described by Manovich (2001):
databases as ontological machines that render anything an object for digital
manipulation and that therefore shape both our world and our worldview
thanks to the pervasiveness of computing devices and processes. Ontologies
are designed within new media artifacts, and through them the ontology of
digital technologies contributes to the computerization of culture. Any pro-
cess is reduced to an algorithm, and any object is modeled as a data structure:
together they constitute the world ontology according to a computer. Design-
ers thus are affected by the ontology of digital technology, and by creating
new media artifacts they design algorithms and data structures. Designers are
affected by a digital ontology, and design digital ontologies, and the two ac-
tions reinforce each other, reflexively. ART. 4 and 5 elaborate an ontology of
design processes with a Meta-Design approach.

Therefore, such ontological dimension of digital ontologies is not only an
example of Meta-Design, but also of the Ontological Design perspective (2).
These two design approaches overlap on the philosophical dimension: here
ontology refers to enquiry of ‘what is’ and design refers to how such enquiry
feeds back to design, changing it; indeed, some philosophers consider ontol-
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ogy and metaphysics as synonyms (Harman 2018). For the context of this re-
search, Ontological Design is important in terms of how it affects the mean-
ing of agency in design (1), and the promising application towards empower-
ing local communities (2) thanks to its focus on a plurality of worldviews and
therefore of designs. Willis defines Ontological Designing as

(i) a hermeneutics of design concerned with the nature and of the agency of
design, which understands design as a subject-decentered practice, acknowl-
edging that things as well as people design, and following on from this, (ii) an
argument for particular ways of going about design activity, especially in the
contemporary context of unsustainability. (2006, 81)

The dimension of redefining agency is clear from the simple definition of
Ontological Design, which “stems from a seemingly simple observation: that
in designing tools (objects, structures, policies, expert systems, discourses,
even narratives) we are creating ways of being. That we design our world,
and our world designs us back— in short, design designs.” (Escobar 2018, 4).

The main message of Ontological Design is that designing is fundamental to
being human, and in turn we are designed by our designing, and in this as-
pects Ontological Design mainly works on the philosophical level of Meta-
Design. And more broadly, with a conscious Ontological Designing we design
not just artifacts but rather a new way of being, since they embed culturally
specific intentions (functions) and therefore participate in agency. We are
thus engaging in a philosophical discourse about the self in a posthuman
way, contributing thus to Posthuman Design / More-than-Human Design not
just by engaging with non-human actors (Forlano 2017; Giaccardi and
Redstrom 2020), but by redesigning human actors as well (Fry 2012).

In the Ontological Design perspective, the enquiry of ‘what is’ is always in-
direct and mediated: knowing is not just a matter of description or reflections
but also of activities where the object of knowing is embedded in the practice.
Design is not only limited to artifacts, but also inseparable from interpreta-
tion and the agency of artifacts and of their culturally specific embedded
knowing. And being part of an ontological cycle, this knowing is directly part
of a way of being, which is connected to a multiplicity of worldviews which
are circumscribed, situated but never individualized: there is no Cartesian
divide between observer and observed: “human beings occupy space through
their embodiment and mental activity, but the two cannot be separated, in
fact ‘space’ could be considered as the product of an embodied mentality”
(Willis 2006, 86).

An embedded and embodied knowing that is not only an expression of mul-
tiple local worldviews, but because of this dual direction of Ontological De-
signing, is part of what is designed and what designs. According to Escobar,
the potentialities of design for enacting social change can be found here, con-
sidering social change as an ontological endeavor, especially for transitioning
towards a more sustainable dimension, since ecological crisis requires new
way(s) of thinking and understanding, new culture(s), a multiplicity of
worlds, a pluriverse (2018). This transition is with a design that is not objectiv-
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ist, dualist, and detached understandings of world that is based on a new on-
tology, “described in the North as being postgrowth, postmaterialist, postec-
onomic, postcapitalist, and posthuman, for the South it is expressed in terms
of being postdevelopment, nonliberal, postcapitalist/noncapitalist, biocen-
tric, and postextractivist” (2018, 140).

Here Ontological Design becomes a way for thinking the transition from the
modernity’s one-world ontology to a pluriverse of socionatural ontologies that
can regenerate local worlds; each community could thus practice the design
of itself. As a practice, Ontological Design can bring social change because by
showing the possibility of multiple and complex worldviews not just for the
design of artifacts, but also of material and immaterial infrastructure (man-
agement systems, communication systems, ...) and systems of thought (Willis
2006).

3.1.5. AlLocally-Bounded but Globally-Networked and Community-Based Design Prac-
tice and Research

Ontological Design has several connections with Design for Social Innovation
and Sustainability by focusing on how a plural change of worldviews could
pave the way for a transition to a more sustainable society. Within this disser-
tation, it is the opinion of the author that worldviews should be considered as
always situated and limited, tied to a context, and this interest on the local
and social dimension of action is the key dimension for designing sustainable
societies. Societies that are a pluriverse of cultures where each community
practices the design of itself (Escobar 2018). This centrality of the context and
the local conditions is also one of the key elements of Activity-Centered De-
sign, especially through its social and historical dimensions that are insepa-
rable from it (Gay and Hembrooke 2004). The work of Escobar further ex-
tends and integrates two decades of practice and research on Design for Ter-
ritories on one side, and on Design for Sustainability and Social Innovation on
one side, adding the ontological layer that influences the local and social di-
mension of posthuman activities (Escobar 2018). The practice and research of
these two directions emerged with the objective of expanding the focus of
Design facing emerging global issues by tackling them at local level by defin-
ing at which geographical and social dimension to move.

The change of scale and scope of the Design practice and research since the
end of the 90s has shifted from single users to local and online communities,
from isolated projects to complex system of solutions, from artifacts to net-
works of local and global actors. Such interests crossed their path with the
importance of new strategic approaches such as territorial marketing, cultur-
al marketing and the experience economy, and this led to an increasing focus
on localities and their traditions, production systems and communities. Two
pioneering projects can be highlighted: at European level the Spark! project
developed and tested a new approach of community design education (Ver-
wijnen and Karkku 2004); at country level in Italy the Me.design project elabo-
rated products, events reflections and the exploitation of resource in the
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Mediterranean area through the valorization of territorial capital of localities
(Fagnoni, Gambaro, and Vannicola 2004). Parente and Sedini (2017) analyzed
the different approaches of Design practice and research with territories, and
systematized them in three categories that represent three different stages of
evolution of the relationship between design and the territory; this doctoral
research operates in the last stage of design for the territory:

1. Design in the territory. This approach investigates the territorial
distribution of design industries, their strengths and specificities.

2. Design of the territory. This approach concentrates on how design
could enhance local cultural products, environmental historical and
cultural resources.

3. Design for the territory. This approach is dedicated instead to the
role of communities in their territories and their processes with
stakeholders.

The evolution between the three approaches shifts the perspective on the
territory: from the context of design activities — a design context (with a focus
on the physical dimension of manufacturing and distributing products), to as
an object of intervention - a design object (with a focus on how the idea of a
territory influences design projects), and then to a relational system (with a
focus on designing the relationships within and around the communities, and
being designed by them). Especially in the last two approaches, the design
practice and research has worked on different kind of projects, from tradi-
tional and tangible types to more intangible and strategic ones: from products
and communication to place identity and experience; from cultural events,
heritage and local development to social innovation initiatives and policies.
Among the many approaches that can be found, Community-Centered Design
is particularly interesting for this doctoral research. Its focus on the relation-
ships between Design and local resources, communities, identities and econ-
omies is also often tied to exploring how design can work within the path-
dependency of territories, influence it and being influenced by it (Maffei and
Villari 2004) and therefore being entangled with the local traditions, values
and thus worldviews, becoming one of the relevant approaches for Ontologi-
cal Design. Furthermore, working at local level, within communities and ter-
ritories put designers/researchers directly in contact with the challenges and
opportunities of render them self-sustainable and able to learn from other
communities and territories on a peer-to-peer level (Magnaghi 2000).

Design for Territories is strictly connected with communities and Design
for Social Innovation, and this is a relevant phase in the evolution of Design
for Sustainability, expanding from single products to complex systems: from
an insular technical and product-centric perspective towards large scale sys-
tem level people-centered process-based changes; reaching sustainability has
moved from a static goal to a dynamic socio-technical challenge based on the
understanding of the interdependencies between social and ecological sys-
tems (Ceschin and Gaziulusoy 2016). This evolution is due to the increasing
awareness that improving single products does not achieve sustainability,
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since improvements are generally counterbalanced by increased consump-
tion levels, and thus social changes are necessary in order to reconfigure
production and consumption systems, coupling technological innovations
with social ones. The technological and social dimension are thus the two
main directions of Design for Sustainability, which has undergone through
four stages so far: 1) Product (focus on improving existing products or new
ones with a reduced environmental impact over their life-cycle); 2) Product-
Service System (focus on extending products with the integration of services
and business models); 3) Spatio-Social (focus on improving the conditions of
communities with a positive social impact); 4) Socio-Technical System (focus
on promoting radical changes to societal needs) (Ceschin and Gaziulusoy
2016). Design for Social Innovation falls into the latter two stages: its main
traits are the focus on people with the goal of improving their conditions
through iterative prototyping/piloting (Villari and Mortati 2014). Design for
Social Innovation aims at addressing social demands not addressed by the
market or institutions, societal challenges and systemic initiatives reshaping
society. Social innovations are driven by a social mission to create social and
economic value through positive transformations for people, places and or-
ganizations empowering society:
The connection between design and social innovation is deepening the prac-
tices and tools for citizen empowerment and engagement, upscaling the solu-
tions for re-thinking the traditional relationship with industry, outreaching to
examine the impact, replicability, and viability of solutions on a larger system-
ic scale. (Villari and Mortati 2014, 82)

An important element of Design for Social Innovation for the context of this
research is that the “social” dimension applies to both the “how” (the process)
and the “why” (the social, societal and systemic goals). Among the many con-
tributions of Ezio Manzini’s work (2015), there are three directions through
which Design for Social Innovation addresses social, societal and systemic
goals that are especially important for this doctoral research: 1) the design of
more sustainable lifestyles for improving the wellbeing of communities; 2)
diffuse design and distributed systems; 3) cosmopolitan localism: the connec-
tions about local communities but at global scale. Design for Social Innova-
tion can provide contributions to local conditions and to societal and systemic
challenges by developing the conditions for sustainable behaviors towards
more sustainable lifestyles (1). By listening to local communities, their
knowledge, expertise and worldview enabling solutions can be designed in
order to improve their local conditions through place making for the redefini-
tion of new ideas of wellbeing in a multiplicity of cultures of resilience. Such
endeavors are developed (2) by both expert designers and systems of diffuse
design where everybody has knowledge and expertise, especially within dis-
tributed systems which represent more resilient infrastructures and collabo-
rative organizations in continuous collaboration: “today, in a networked soci-
ety, all design processes tend to become co-design processes” (Manzini 2015,
48). Such diffuse design often emerges not individually but in communities
and grassroots initiatives (Meroni 2007; Manzini 2015). The previous direc-

40



Key design concepts and approaches

tions take place in a design scenario built on a cosmopolitan localism culture
that joins the local: places are “nodes in both short- and long-distance net-
works, where the short networks generate and regenerate the local socio-
economic fabric and the long ones connect a particular community to the rest
of the world” (Manzini 2015, 25).

With the strategy of working at a larger, systemic scale and not only at indi-
vidual, insular project, designers can work with a Community-Centered De-
sign approach by focusing on understanding values and behaviors, the
worldview and needs of local creative communities and collaborative organi-
zations in order to develop solutions for their scale-up, from prototypes of
sustainable ways of living towards distributed systems (Meroni and Manzini
2014). Community-Centered Design extends User-Centered Design “to the
complexity of the community, in order to understand its behaviors, needs
and network of relationships” (Meroni and Manzini 2014, 370). A further ex-
tension of this approach can be found in the concept of “massive codesign”,
that deals with the collaboration of multiple and/or numerous participants in
design processes (Meroni, Selloni, and Rossi 2018).

The scaling of such initiatives is often enabled by digital technologies and
especially platforms with a specific social nature, called Digital Social Innova-
tions initiatives (Bria et al. 2015; Stokes, Baeck, and Baker 2017). Further-
more, platforms are interesting not only for facilitating, scaling and network-
ing such social initiatives, but also for the possibilities they provide for as-
sessing the social impact of such initiatives at several levels, from local to
global, while recognizing and valorizing their distributed nature (Menichi-
nelli and Gerson Saltiel Schmidt 2019). Assessing the social impact of such
initiatives is a strategic and complex effort that has already generated several
initiatives (Grieco, Michelini, and Iasevoli 2015; Maas and Grieco 2017), and
in this context it is thus important to anchor the assessment to local cultures
and practices in order to evaluate how they influence the design, implemen-
tation and evaluation of Design for Social Innovation projects (Hill and
Vaughan 2017). All these contributions add further elements that support the
task of scaling participation and collaboration in design processes, providing
the social dimension for a design approach that works for a territory and
within Open/P2P/DDD Systems.
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4. Methodology

The previous chapter introduced the design context of the dissertation, for
both practice and research. This chapter focuses on the design research
methodology and artifacts of the author’s research during this dissertation. A
special attention is given to Research through Design as the research ap-
proach adopted. The focus of the dissertation evolved and changed with three
main phases, following the evolution of the practice and research of the au-
thor in facilitating collaborative design processes from the implementation of
1) guidelines for a generic design approach, process and tools, to the use of 2)
custom design tools and workshops that encode the methodology to develop-
ing 3) a digital ontology and the related digital platform that enable users to
adopt the methodology. This chapter documents the design hypothesis, re-
search questions, methodologies and artifacts of the author’s research and
how they evolved during the three phases.

4.1. Understanding Practice and Research with Research Through De-
sign

This dissertation adopts a Design approach, following the definition elaborat-
ed by Nelson and Stolterman (2012) which establishes Design as a method of
inquiry separated from the scientific and the artistic ones, which is not a mix
or intermediate approach between the two but a culture of its own:

Design is a tertium quid— a third way — distinct from the arts and sciences. In
support of this argument we make a case for the reconstitution of sophia— the
integration of thought and action through design. We make a case for design as
its own tradition, one that reintegrates sophia rather than following the histor-
ical Western split between science and craft or, more recently, between sci-
ence and the humanities. (2012, 11)

With this definition and approach, practice and research are never separat-
ed but their connection is a foundational element: the objective is to reflect
for future development rather than to analyze existing conditions. According
to Nelson and Stolterman, one key element for distinguishing design from
science is the difference and confusion between what is true and what is real.
Science deals only with what is true (therefore, general and universal), and
has no approach for creating the real (the particular). Design, instead, deals
with the particular, as well as with that which is real and the ideal (what is
considered to be a desirable outcome): “design is a process of moving from
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the universal, general, and particular to the ultimate particular — the specific
design” (2012, 31). Furthermore, what distinguish the design approach from
the scientific but also the artistic ones, is service as its defining element:

all design activities are animated through dynamic relationships between those
being served — clients, surrogate clients (those who act on behalf of clients),
customers, and consumers or end users — and those in service, including the
designers. Design ideally is about service on behalf of the other — not merely
about changing someone’s behavior for their own good or convincing them to
buy products and services. (2012, 41)

Science and art are self-serving cultures of inquiry, while design is an other-
serving culture. Furthermore, for Nelson and Stolterman design is a common
human ability, not just a professional activity, positioning this view in the
evolution process that has brought the design practice and research from a
focus on technology, markets or products to a user-centered approach, then
to co-design (Sanders and Stappers 2008), then to design for social innovation
and diffuse design (Manzini 2015) then to design with and for Open/P2P/DDD
Systems. Design is a tradition of enquiry that reintegrates science and craft,
and this connection can take more than one form of intersection between
practice and research (Frayling 1993; Manzini 2015; Findeli et al. 2008):

1. Research on Design (with methods from disciplines with a consoli-
dated research tradition). Research that helps to understand the na-
ture of Design itself: designers and their practice as the object of re-
search studies. This approach aims at helping, guiding and developing
a design practice. Normally performed by researchers from various
disciplines, it can present a relative lack of relevance for Design if car-
ried out to advance such disciplines and not Design.

2. Research for Design or Design through Research (with methods
from disciplines with a consolidated research tradition and adapted to
design-specific requirements). Research that produces better concep-
tual and operational tools for helping and developing a design prac-
tice: designers and their practice as the goal of research studies. This
approach aims at properly and responsibly informing design projects.

3. Research through Design (with original methods, tools and skills
proper to design culture and practice). Design practice and research
that generates knowledge on and from the practice. This approach
aims at providing a research culture to the actual design practice with
methods of enquiry and an epistemology of its own.

Within the scope of this dissertation the practice is an emerging and fluid
one, and therefore the Research through Design approach was adopted for
strengthening the practice itself towards a self-aware improvement and un-
derstanding through artifacts®. The practice and its artifacts are the way
through for understanding the role of meta-designers within the Maker

5The doctoral research spanned three phases, and the first one started some years before it: during PHASE 1 the
adopted approach was Research for Design; during PHASE 2 the approach shifted towards Research through
Design; see section 4.3.1 for more details.
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Movement from the first-person perspective of the author, who investigated
1) the nature and role of meta-design through the OpenMetaDesign ontology
and platforms for supporting distributed collaborative processes (ART. 2, 4, 5,
6, 7), 2) his own position and role in several Open Design-related collabora-
tive initiatives (ART. 3) and 3) the role and position of Open Design and
OpenMetaDesign within Open/P2P/DDD Systems.

Albeit a more recent approach, after being proposed at the beginning of the
90s, Research through Design emerged in the 00s (Bang et al. 2012) and as of
the latter years of the 2010s it can still be considered in its formative stage.
Research through Design has only recently become popular after research
activities became a recognized part of designing artifacts and after design has
been accepted as an established way for generating and communicating
knowledge (Stappers and Giaccardi 2017). One of the more interesting prom-
ises of Research through Design is that it could be more relevant to the end
user of the research: the design research community (interested in “funda-
mental” or “theoretical” knowledge), the design practice community (inter-
ested in “applied” and “useful” knowledge), and the design education com-
munity (interested in “teachable” and “applicable” knowledge) (Findeli et al.
2008). Together with the design communities, Research through Design also
takes place in three of their contexts: the lab, the field and the showroom
(Koskinen et al. 2011). The lab de-contextualizes research; the field contextu-
alizes research; the showroom enables research by building on art and design
rather than on science or on the social sciences.

Research through Design is typically practice-based due to the centrality of
artifacts for the generation of knowledge, rather than of the centrality of
practice:

For practice-based researchers, making an artifact is pivotal, and the insights
from making, reflecting and evaluating may be fed back directly into the arti-
fact itself. Practice-led research, on the other hand, does not depend upon the
creation of an artifact but is nevertheless founded in practice. (Candy and Ed-
monds 2017, 65)

Artifacts have a central role in the knowledge-generating process because
they embed the tacit and explicit knowledge that generates them and there-
fore provides an access to it. Artifacts informs research by embedding re-
search questions and at the same time by being the means for answering
them, for testing the hypotheses, for gathering and assessing data, for ena-
bling designers/researchers to reflect on their activities (evaluative role) and
for exploring new design spaces (generative role) (Stappers and Giaccardi
2017).

But the specific research dimension of Research through Design implies
that artifacts are not the goal of Research through Design: knowledge and
understanding are instead the goal and emerges from the making of an arti-
fact and are embodied in it (Godin and Zahedi 2014a). According to Zimmer-
man and Forlizzi, in Research through Design:
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researchers make prototypes, products, and models to codify their own under-
standing of a particular situation and to provide a concrete framing of the
problem and a description of a proposed, preferred state [...] By practicing re-
search through design, design researchers can explore new materials and ac-
tively participate in intentionally constructing the future, in the form of disci-
plined imagination, instead of limiting their research to an analysis of the pre-
sent and the past. (2008, 42)

In Research through Design knowledge can be considered as an under-
standing of the world, a worldview, that can be shared (Stappers and Giac-
cardi 2017), reinforcing the importance of Ontological Design for both prac-
tice and research. Artifacts generates knowledge in their designing and when
being adopted, when they are developed and tested in experiments, which
can be considered initiative of controlled hypothesis-testing research or more
generally, explorative initiatives. Experiments can be exploratory when they
initiate, drive and frame the research at the beginning of a research program;
they can be testing experiments when they reframe or consolidate a research
program; they can be closing experiments when they position and contextual-
ize the research program (Redstrém 2011; Stappers and Giaccardi 2017).

In Research through Design the generation of artifacts and the overall
structure of research is based on motivations more than on theories. Zim-
merman and Forlizzi propose two motivational contexts for Research through
Design: a research question is 1) formulated out of an existing theory or phi-
losophy and investigated with an artifact (the “philosophical approach”) or 2)
it emerges from the focus on real-world problems and the artifacts designed
towards them (the “grounded approach”) (Zimmerman and Forlizzi 2008).
Bang et al. further elaborates this by investigating the interactions among
hypothesis, research questions, motivations and experiments in Research
through Design (2012). According to their model, motivations shape hypothe-
sis making as the foundational element that support a continuous experimen-
tation process and a consequential continuous reformulation of the research:

The hypothesis articulates the premise(s) under which any research work must
be read and understood. It articulates and de-limits the validity of the studies
and frames the methodological landscape. Following this, the research ques-
tions are more detailed accounts of what is subject to study, and point out ap-
propriate research techniques and even possible outcomes. Preceding these
the motivation of the research contains both the internal and external rele-
vance of the research. The actual concrete research activities are in this model
described as experiments. Experimental work is not limited to be the construc-
tion of prototypes or artefacts but also means the evaluation or exposure of
these in the context they are developed for. (2012, 7)

However, some clarifications are necessary in order to adopt the concept of
hypothesis in Research through Design. The trial and error process of cycles
of hypothesis, prediction, experiments and analysis could support validity of
the Research through Design; however, the adoption of such process in Re-
search through Design is still primitive as it is lacking proper literature
(Godin and Zahedi 2014b). One of the possible main obstacles in this direction
might be found in the fact that design problems are generally considered
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“wicked” (ill-defined, never solved) in contrast with typical “tame” problems
(definable, separable, with findable solutions) of Science and Engineering
(Buchanan 1992; Rittel and Webber 1973). Wicked problems are defined by
indeterminacy (there are no definitive conditions or limits) (Buchanan 1992)
and are typical of open societal systems and are the results of three traits of
them: 1) finitude (of cognitive capacity); 2) complexity (of systems, actions
and other co-occurring interactions); 3) normativity (that is intertwined with
problems formulation and problem resolution) (Farrell and Hooker 2013). As
a result, “the classical paradigm of science and engineering - the paradigm
that has underlain modern professionalism-- is not applicable to the prob-
lems of open societal systems” (Rittel and Webber 1973, 160); furthermore,

Design problems are "indeterminate" and "wicked" because design has no spe-
cial subject matter of its own apart from what a designer conceives it to be. The
subject matter of design is potentially universal in scope, because design think-
ing may be applied to any area of human experience. But in the process of ap-
plication, the designer must discover or invent a particular subject out of the
problems and issues of specific circumstances. This sharply contrasts with the
disciplines of science, which are concerned with understanding the principles,
laws, rules, or structures that are necessarily embodied in existing subject mat-
ters. (Buchanan 1992, 16)

Wicked problems are unique and their solutions cannot be true or false but
evaluated as good or bad through a “one shot” operation that therefore can-
not be part of a trial and error process. Wicked problems can also have more
than one possible explanation. Therefore, when adopting Design as a method
of inquiry, the adoption of the concepts of hypothesis and experiments
should be redefined because while science adopts them to move from the
ultimate particulars to universal principles and laws, in Design they would
enable the moving from the universal to the ultimate particular:

In science, we strive to reason from ultimate particulars to universal principles
and laws. This is done by the method of induction. Through science, we can al-
so explain something quite particular with the help of the universal, by the
method of deduction. But, the process for creating the ultimate particular is
not based on scientific induction or scientific deduction. There is no scientific
approach for creating an ultimate particular because science is a process of
discerning abstractions that apply across categories or taxonomies of phenom-
ena, while the ultimate particular is a singular and unique composition or as-
sembly. Creating that which is unique and thus particular, therefore, cannot be
accomplished using a scientific approach. (Nelson and Stolterman 2012, 30-31)

However, Design as a method of inquiry is not completely disconnected
from Science; it is instead “an emergent, compound form of inquiry that is
inclusive of the real, the true, and the ideal” (Nelson and Stolterman 2012,
37); an approach to gaining knowledge through “evoking, or creating, the
ideal in the real. But design has to be grounded in what is already real, as well
as what is actually true.” (Nelson and Stolterman 2012, 39). While Science
tends to provide an explanation, Design tends to realize an intention:

This means we will never be able to ground design on the idea that the “right”
design is out there, embedded in reality, just waiting to be discovered. To the
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contrary, design will always be about creating something that does not yet ex-
ist. It is not about finding something already in existence. Science can help us
in our design process by providing knowledge about structures, laws, and pro-
cesses that reveal the natural world. But the primary thing this kind of
knowledge gives us is a description, or explanation, of already existing things.
Science cannot provide insight into what should be brought into existence,
through intention, imagination, and innovation. It can only confirm potentiali-
ty and assist realization. (Nelson and Stolterman 2012, 28-29)

Furthermore, the rigid distinction between tame problems for Science and
Engineering and wicked problems for Design has been criticized: for exam-
ple, Farrell and Hooker argue that both Design and Science contain various
problems that to varying degrees are wicked or tame (2013). Design and Sci-
ence are not two completely different traditions, and both present hypothesis
and experiments:

This phenomenon of hypothesis-testing and possible refutation avoidance is
therefore common to both design and science. Moreover, the ultimate source
of this phenomenon derives from both the cognitive finitude of human beings
and from resource finitude. We cannot, in science, perform all possible exper-
iments, all at the same time, in order to clearly assign fault to one of the many
sub-systems potentially causing an unsuccessful experiment. Similarly, we
cannot, in design, implement all possible designs, all at the same time, in order
to see which one is optimal and which ones not. (2013, 699)

Therefore, hypothesis and experiment can still be considered in Research
through Design: in this context, they are not about finding an explanation of
what is real and already existing, but rather about developing an explanation
of how to bring something to existence and achieving a change: “a designer
forms an idea or a working hypothesis about the nature of products or the
nature of the human made in the world. This is the designer's view of what is
meant, for example, by the "artificial" in relation to the "natural." (Buchanan
1992, 16); “the working hypothesis that will lead to a particular product is the
principle of relevance, guiding the efforts of designers to gather all available
knowledge bearing on how a product is finally planned” (Buchanan 1992, 18).
In order to make a distinction from the science tradition, the author uses
here the expression of “a design hypothesis”: a proposition or supposition
about the relevance of the artificial nature of a design intervention towards
creating the ideal in the real while being grounded in real and true.

New knowledge can be formulated after the research meets the desired cri-
teria for evaluation, tied to at least six motivational contexts: 1) a practice
based/artistically inclined approach, 2) an ethical, 3) political, 4) empirical or
5) technological provoked approach and finally a 6) theoretically informed
approach (Bang et al. 2012). The whole process is based on abductive reason-
ing: “knowledge, empirical findings, concepts and ideas are combined as a
form of abstract prototypes to be tested and debated according to their rele-
vance to practice, academia, and practicability or feasibility of the experi-
ment” (Bang et al. 2012, 7). Hypothesis, research questions, motivations and
experiments generate knowledge, which is the foundation for building theo-
ries. Generally, theories are elaborated on a high level of abstraction, so that
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they can be generalized and applied to many different contexts. The role of
research is often to establish connections between the conceptual and the
concrete, the general and the particular. But the Design approach is not con-
cerned with the “true” but with the “real”, it is not past-based but future-
oriented, and therefore also design research (Stappers and Giaccardi 2017;
Nelson and Stolterman 2012; Redstrém 2017; Godin and Zahedi 2014a). Design
theories in Research through Design should be elaborated so that they
emerge from the coevolution of design practice and research and should be
easily understood in a comparable way as a design artifact should be easy to
use (Godin and Zahedi 2014a).

Redstrom (2017) proposes that Research through Design can elaborate tran-
sitional “design theory of something”. Such theories are not theories of de-
sign, that would take design and designing as their subject, but rather design
theories that are developed in and through design and that “refers to what we
use to conceptualize, understand, and articulate design and designing” (2017,
135). They are inherently transitional (dynamic, unstable and constantly
changing) because of their nature of being future-oriented: “Theory is used
not only to account for existing things but also importantly to imagine things
not yet seen.” (2017, 136). According to Redstrom theory and practice in de-
sign research are typically approached with two incomplete tactics. The par-
allel tactic keeps theory and practice parallel and separated by adopting exist-
ing research frameworks as a reflective layer on top of the practice. The se-
quencing tactic join theory and practice together only with an iterative re-
search process; here again by applying theories external to design and gener-
ally without contributing any new theory to design. Redstrom suggests a third
tactic for overcoming such limitations: the intermediaries tactic, which focus-
es instead on the tension between the general and the particular by articulat-
ing intermediate and dynamic theories at different levels of abstraction be-
tween theory and practice.

Two main elements can be identified here as the foundation of design theo-
ries: design definitions (as definitions made through the design practice) and
how these can be organized in a spectrum that comprises the tension be-
tween the general and the particular. Part of the human nature is to connect
things and words, and Design has a role in this by creating and recreating
definitions not just of objects but of the human existence through its practice:
“Consider how a chair defines the act of sitting, and how, therefore, design-
ing a chair in a certain sense is a matter of defining what sitting is.” (2017, 31).
This can be considered a continuous process of Ontological Design that lays
the foundations for design theories: “when we aim to redefine what some
thing is, what we offer is not a new description but a concrete design that
sounds differently.” (2017, 34).

Such definitions and the activities generating them are a way for addressing
the tension between the general and the particular, from addressing what a
design is (product) to what designing is (paradigm), at a different level of fo-
cus in developing definitions through design. Between the two extremes,
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from products to paradigms, we encounter projects (efforts with an objective
and with given limitations in both time and resources), programs (overall
frameworks defining scope and purpose for different but related projects),
practice (human activities organized around shared practical understanding).
Such spectrum “is not about the distinction between design as a thing versus
design as an activity, but rather about the continuity between a distinct out-
come and the overall effort producing such outcomes.” (2017, 83). Within this
spectrum, Redstrom considers programs as the key element that enables Re-
search through Design to contribute to design because they have the function
of connecting theory with the practice by informing the latter and influenc-
ing all the definitions in the spectrum. Along this direction, programs have a
key role in Ontological Design, allowing designers/researchers to deal with
worldviews by making them explicit in the practice.

The reflections on how Research through Design can generate knowledge
in a rigorous and structured way are increasingly generating proposals on
how to proceed in connecting and enriching design practice and research,
which are similar but still not completely integrated:

designers often confuse practice with research. Instead of developing theory
from practice through articulation and inductive inquiry, some designers
simply argue that practice is research and practice-based research is, in itself,
a form of theory construction. Design theory is not identical with the tacit
knowledge of design practice. (Friedman 2003, 519)

It has to be noted how Research through Design is not necessarily limited to
design skills, professionals, and communities but also to other contexts such
as social sciences, and especially it can be applied to Action Research because
of its focus on improving a specific context while understanding the generat-
ed impact (Stappers and Giaccardi 2017). As in Action Research, contexts are
always different and design/designing as well, so validity in Research through
Design cannot be evaluated by the reproducibility of the results, but rather
through recoverability, making sure that the practice and research process is
well documented and recoverable; validation of practice and research can be
also elaborated from the quality, acceptance and outcomes of the artifact
(Godin and Zahedi 2014a).

50



Methodology

51

~ ub1sep ybnoiyl ysueasal

-

\

#* A409y3 ubisap -

= burjusuwniadxa- pue buiryew-sissyirodAy -

uoi3ention

BT T W Y B T e T P e PO L P LT EU R LT EPECTETECPEeTN
m e w.v e W.w m
g burubrsap > ub1sap
e e jel
Ieym ov~. 0v0 o«& Jeym
& N N3
Qv J@ J0
» * *

1084134@ + Yd4e3sa./321308e4d "

uo ydJueasay

yoJeasad /a3130e4d 10841148

H : + 10eJ13Je SWJojul H pue a21310eud

: burubrsap pue H . N H uo snaoy

: ubisap spuejsuspun - uoljsan) ydueasay H

: : : \ P ydaeasay

: se1Joayl : : i i peseq-2313de4d

H ubrsag : : o :

: : : 92130eud

: Y Do (03 pue woiy +)

H A :  youeesa/eor1oead 10841348 BY1 S1597 yoseasai/ao1ioed - QIR CEEES)

H . H sayew / sub1ss, H H

: : + 3oejqde susopur / saxew / 159p <—gp T 1O8411JE SSOSSE : : . — ub1sag

: : H s1sayjodAy juaunJadx3y uoiljenjeny o / 8bpamouyy spaque ybno.yy youeasay

: N 2 i EELAREL

++ S G 82130e4d

: - ey Al 03 abpajmouy

H : B y24e359. /33132e4d V- » : -

: + 10841348 WOJY Faal » 39130844 ub1saqg

H Y : : P ; 104 yduaeasay

: T abpaimouy - :
yoaeasad /a31310e4d 22130eud
B ubysap ybno.yy : B + 30841348 1US1408J - uo snooy H
H buiurjap : B : H 231308eu4d

H : : ?Juend)d - Jueasay wo.y 3b6paymouy

: Suo131ulieg : : s159y30d4Yy bt o uw”-mu;um;m

: ub1saq : : Sus04u1 H - ub1saq

Figure 10. An overview of Research through Design (based on Frayling 1993; Bang et al. 2012; Redstrém

2017)



Methodology

4.2. Practice Through Time, Space and Social Dimensions

The focus of this dissertation is on understanding how participants in distrib-
uted systems can collaboratively work together, and what is the possible role
of design approaches, tools and research in facilitating them with digital tools
and platforms. This perspective emerged from the evolution of both the prac-
tice and the social dimensions of the author: the Research through Design
approach here adopted works on both improving and understanding the
practice through artifacts.

For these reasons the practice and research focused on 1) exploring the in-
tersections of openness and peer-to-peer systems within design research and
practice; 2) extending these intersections through new media by focusing on
the software, digital and distributed dimensions that 3) tools and platform
have in facilitating the designing and managing of collaborative processes.
Open source and peer-to-peer initiatives have been often considered interest-
ing for their replicability in many different contexts, and the application of
this research and practice is not an exception. Therefore, rather than replica-
bility, and more than recoverability, the practice that is the context of this
research is described in order to move towards adaptability of results into
other contexts. Design practice and research works with the real (the particu-
lar) and describing and understanding the context (the author’s practice here)
is a key step towards the recoverability of Research through Design and
adaptability of results to other contexts.

For historical, social and professional reasons the context of this disserta-
tion is the Maker Movement and especially the Fab Lab community. In this
context the author participated, worked and researched as maker/designer,
facilitator, researcher, lecturer, consultant and project manager in it: a com-
plicated but rich approach that wasn’t originally planned but that enabled the
acquiring of a multi-dimension understanding of the phenomenon. Beside
participating in an emerging community and learning about it and from it at
the same time, the author’s focus has been on the practice of the Maker
Movement of using digital platforms and digital fabrication tools for collabo-
ratively designing and manufacturing digital and physical artifacts as Open
Design projects. The Maker Movement has provided professional and non-
professional, professionally-trained and non-professionally-trained designers
an easier access to digital fabrication tools and systems, and more important-
ly, a social dimension for collaboration and sharing, with social roles and
processes still largely undefined; the design of tools and media can therefore
influence them, while being influenced by them.

The experience of the author in being part of this community and because
of his work in establishing labs was extensively documented in books togeth-
er with an overview of the technology, spaces, business, organization and
relationship with design of the Maker Movement and especially of the Fab
Lab network (Menichinelli 2016b; Menichinelli et al. 2015; Bianchini et al.
2015; Menichinelli and Ustarroz Molina 2018). The main element that should
be highlighted in this section is that here in this context communities can be
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found on three levels and a cross-cutting socio-technical dimension (Figure
11):

1. local communities that form in and around local laboratories (Ghalim
2013; Maldini 2014);

2. a global community of local events and laboratories with a complex
social structure emerging from bottom-up (Menichinelli 2016c);

3. the communities that form around the development of projects
which are typically prototyped and manufactured locally in maker la-
boratories (Menichinelli 2015b; Gershenfeld 2005).

4. digital platforms as a cross-cutting dimension that connect the pre-
vious three scales, for example for sharing projects openly as Open
Design, which then become community-based initiatives; ART. 3 is a
contribution towards this direction (Menichinelli 2017c).

The starting point of the author’s practice and research path can be identi-
fied with his master’s thesis at School of Design, Politecnico di Milano (2005-
2006), which explored how open source and peer-to-peer principles and prac-
tices could be applied to the design of collaborative processes with communi-
ties in a master degree thesis (Menichinelli 2006). Developed when the first
research initiatives about design for territories were ending, and open
source, peer-to-peer and other online systems were beginning to expand be-
yond just software, it created the opportunity for thinking guidelines for mov-
ing from designing services to designing collaborative distributed and local-
ized networks as services.

In 2006 such work was considered too experimental, vague, conceptual, and
still detached from practice. To complicate things further, open source and
peer-to-peer were still considered as too controversial, and even more in the
design community, in both practice and research. This situation immediately
led to an independent and informal research, that started in 2007 with the
launch of openp2pdesign.org, a website developed for disseminating the
master’s degree thesis and for open discussions. This dissemination effort led
to several workshops and events, which were then fed into the doctoral re-
search at Aalto University that started in January 2011, with the aim of mak-
ing it more rigorous.

While in Finland for the first years of the doctoral studies (2011-2012), the
author also worked in project management as producer at Aalto Media Facto-
ry, where he taught Digital Fabrication Studio course for Media Lab Helsinki
(now Aalto Media Lab) and he was one of the core organizers of the first Open
Knowledge Festival® in Helsinki (2012). During this period, he also collaborat-
ed at the development of the Aalto Fab Lab’, while at the same time attending

6 https://2012.okfestival.org/
7 https://fablab.aalto.fi/
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there as a student the Fab Academy?, the distributed educational format on
Digital Fabrication of the global Fab Lab network®.

Global

networks of
laboratories
+ events

Local

laboratories
+ events

platforms

Projects

open, shared
+ collaborative

Figure 11. The dimensions of the Maker Movement in the context of this dissertation

After two years in Finland, the author moved back to Italy, bringing there the
knowledge and expertise for developing Fab Labs. In Italy the author worked
as a consultant, building labs with service design tools and a Human-centered
approach, developing labs around the people who would spend time in them
rather than the technology in them, such as MUSE Fab Lab'® and Opendot™,
participated in other initiatives for launching labs and gave workshops for
sharing this approach to other initiatives. The author also worked as director
of a foundation, in the Make in Italy CDB Foundation (Italy), analyzing the
emergent Maker and Fab Lab Italian community (Menichinelli and Ran-
ellucci 2015; Bianchini et al. 2015), promoting it and supporting their projects

8 http://fabacademy.org/

9 The development of the concept of Fab Lab and the global network that connects them happened by accident
as an unexpected positive outcome of the success of the “How To Make Almost Anything” course taught at MIT
by Neil Gershenfeld since 1998 (Gershenfeld 2005). The success of this course, especially among artists and de-
signers, led to the creation of the Fab Lab network and later, from 2009, to the creation of the Fab Academy. This
initiative replicates the “How To Make Almost Anything” course but for students outside MIT, and located in sev-
eral Fab Labs. The focus in the Fab Academy is on providing the basic knowledge needed in order to be able to
develop a project with Digital Fabrication technologies in a Fab Lab, and the experience of working in such kind
of lab while in a global network.

10 http://fablab.muse.it/
1 http://opendotlab.it/
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and the launch of new labs. Meanwhile the author continued lecturing the
Digital Fabrication Studio course at Media Lab Helsinki, acted as instructor in
the Fab Academy done at Opendot and WeMake'?, lectured the Open and Col-
laborative Design in the “Design with the user” course in the Master for Ad-
vanced Studies in Interaction Design®® at SUPSI (Lugano, Switzerland).

At the end of 2015, the author moved from Italy to Spain and had the oppor-
tunity of focusing only on research by making it the professional practice
with the role of project manager and researcher in European research pro-
ject. Between January 2016 and December 2018, the author worked as project
manager and researcher in Horizon 2020 and Creative Europe projects in the
Fab Lab Barcelona' / Fab City Research Lab at the Institute of Advanced Ar-
chitecture of Catalonia (IAAC)* in Barcelona. The objective of such work was
to improve the impact of the Maker Movement by connecting it with more
stakeholders and organizations, creating opportunities for research and con-
nection with industry and policy making, measuring the impact of digital fab-
rication technologies and Maker products, places and initiatives.

The author had the opportunity to research on: the dynamics and impact of
the Maker Movement (MAKE-IT*); a European network of co-creation labora-
tories for extending Responsible Research and Innovation (RRI) to citizens
thanks to a network of Fab Labs, Science Museums and Living Labs (SIS-
CODEY); assessing Digital Social Innovation initiatives (DSISCALE); promot-
ing makers with digital platforms (DDMPY, a Creative Europe project the au-
thor wrote and coordinated). Furthermore, at IAAC the author worked during
October 2016 - December 2018 also as project manager of Fablabs.io?, the
online platform that connects all the Fab Labs worldwide.

The interest in understanding how to connect and facilitate the collabora-
tion between different kind of stakeholders brought the author to join RMIT
in January 2019 in its European hub in Barcelona as a Research Fellow, work-
ing on the coordination of the MSCA-RISE-2018 (Research and Innovation
Staff Exchange) Horizon 2020 project OpenlnnoTrain?, a global network of
researchers and industry practitioners across Europe and Australia for pro-
moting the translation of research between university-industry through co-
operation and Open Innovation.

2 http://wemake.cc/

13 https://www.maind.supsi.ch/
14 https://fablabbcn.org/

15 http://iaac.net/

16 https://cordis.europa.eu/project/rcn/200424 en.html - http://make-it.io/

17 https://cordis.europa.eu/project/rcn/214915 en.html - https://siscodeproject.eu/
18 https://cordis.europa.eu/project/rcn/213142 en.html - https://digitalsocial.eu/

19 http://distributeddesign.eu/

2 https://www.fablabs.io/

2 https://cordis.europa.eu/project/id/823971 - https://openinnotrain.eu/
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4.3. Research Questions, Hypotheses, Methods and Artifacts

4.3.1. Phases

As is the case with many research initiatives and doctoral studies, work on
the dissertation lasted several years (2011-2019). It was influenced by the ru-
mination of the author regarding his professional practice as well as reflec-
tions about changes of jobs, cities and countries. In the practice dimension,
the interest of the author shifted increasingly from teaching digital fabrica-
tion technologies, making processes and open and collaborative design pro-
cesses to facilitating them, participating and directing organizations and later
managing the development of digital platforms that support them.

The focus of the research moved then from improving teaching processes
to support teaching, platform development, project management, research
and other activities around open and collaborative design and making pro-
cesses. And even changes outside of the author’s path influenced the path:
new open source software frameworks for real-time platforms emerged, ena-
bling the move from the need of learning and teaching asynchronous tools
such as Subversion? and Git*® to the possibility of developing custom real-
time digital platform with the adoption of the Meteor* framework. Further-
more, moving between cities, countries and jobs made it increasingly diffi-
cult to focus on specific contexts and communities where to apply the re-
search; at the same time, some maker initiatives emerged and disappeared,
complicating things further. Initially, Participatory Action Research was con-
sidered as the main strategy for this research, with the purpose of under-
standing the impact of the author’s research and practice in his social con-
text. However, the continuously shifting local context proved an obstacle to
this idea. Instead, the objectives evolved to into developing an understanding
of how to improve the author’s role and path in this continuously changing
landscape.

The research hypothesis, questions, methods and activities reflected the
shifting perspectives and were thus subsequently updated, reoriented and
reorganized several times. Working on New Media and Design, the focus of
the research has always been on digital tools, or rather on how digital tools
(and the design of new digital tools) mediate the practice of the author in fa-
cilitating the design of collaborative design processes. This evolved and
changed along three main phases, following also the evolution of the re-
search and practice of the author: from facilitating collaborative design pro-
cesses with 1) guidelines for a generic design approach, process and tools
(PHASE 1), to the use of 2) custom design tools and workshops that encode
the methodology (PHASE 2) to developing 3) a digital ontology and the related
digital platform and software components (PHASE 3) (Figures 12, 13).

2 https://subversion.apache.org/
2 https://git-scm.com/

2 https://www.meteor.com/
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During these phases, the author changed the approach to design research,
from Research for Design in PHASE 1, to a shift to Research through Design
in PHASE 2, which then became fully adopted in PHASE 3 (Figure 12). This
shift emerged through studying, writing and experimenting thank so the real-
ization that a) the many changes in the evolution of Maker communities and
in the practice and location of the author made more relevant a research of
the foundations for future in-depth research than a research for specific pro-
jects; b) Research through Design is still relatively an emergent approach,
and crucial contributions towards its adoption emerged only at a later time.
When a practice is still fluid and changing quickly, so the knowledge it needs
changes accordingly, and thus research as well; developing insights, ap-
proaches and tools for a less fluid future research and practice might be more
relevant. The author considered thus that Research through Design was more
apt for strengthening the emerging and fluid practice of meta-design within
the Maker Movement towards a self-aware reflection and improvement. The
shift was from design research for design practice to design research through
design practice and for it: from design research to design practice and re-
search together. During PHASE 2 and especially PHASE 3, Research through
Design thus contributed a method for developing a research through the
practice of meta-designing in the Maker Movement, and finally elaborated as
a full strategy in CONTRIB. 1 (see section 6.1).

The doctoral research started during the last two years of PHASE 1 (2005-
2012), which can be considered its antecedent: during this phase the work
was on guidelines for a generic design approach with many tools and work-
shops for making it more accessible and applicable, developed in the master
degree thesis (Menichinelli 2006). PHASE 2 (few months between 2012 and
2013) was characterized by a shift from guidelines for a generic design ap-
proach with many tools to a single toolkit made of design canvases (Part II,
Chapter 8) for making it more accessible; ART. 1, 2 and 3 document the con-
text and the first experiences in testing PHASE 1 and moving to PHASE 2.
PHASE 3 (2013-2019) focused on a data visualization tool, its test with users
and a final reflection about it and its broader implications. While PHASE 1
worked on the concept of Open P2P Design, PHASE 2 translated it into
OpenMetaDesign, which was then fully developed into a framework in
PHASE 3 with ART. 4, 5, 6, 7. Here the development moved from a desktop
software to a digital ontology and then to a platform based on the ontology, as
a starting point for further elaboration. See section 4.3.3 for an overview of
the outcomes and how they were developed, where three different phases,
albeit not completely coincident with the above phases, can be clearly seen.

The timeline of the articles shows that, beside two articles (ART. 1 and 3)
which conceptually are not part of any phase since they are more general and
not linked to the main artifacts of each phase, all the other ones can be as-
signed to phases. ART. 2 is a first test of what developed in the master’s de-
gree thesis during PHASE 1 (Menichinelli 2006). No article has been written
from the work of PHASE 2 yet, and PHASE 3 has most of the articles (ART. 4,
5, 6 and 7) (Figures 12, 13). The connection between the practice and the re-
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search consequently changed: from the practice being just the context to
where apply the artifacts of the research (methodology, design canvases,
workshop formats, ...) at the beginning (PHASE 1 - PHASE 2), to becoming
the focus of the research and intertwined with it (PHASE 3), ending the
course with a reflection (this dissertation) on the connection of research and
practice, the role, the general framework and tools of meta-designers, a final
reflection and redefinition that itself is the end of this exploratory course and
the start of a new and structured path (PHASE 3) (Figures 12, 13). The main
three version of the working title of this dissertation are a clear indicator of
this evolution:

v0.1. A digital open source design methodology for enabling collaborative
design networks with open and p2p dynamics.

v0.2. Open Meta-Design: a platform for the organizing of Open and Col-
laborative Design and Making processes.

v0.3. Open and collaborative design processes. Meta-Design, ontologies
and platforms within the Maker Movement.

This dissertation thus represents a first exploratory examination of the role,
practice and profile of the author as meta-designer facilitating distributed,
open and collaborative design processes in the Maker Movement.
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4.3.2. Design Hypothesis, Research Questions and Methods

Often technology and innovation are considered more in terms expectations
and how to meet them than in other aspects. Bruce Mau’s Massive Change pro-
ject famously asked for the expanding integrations of design, innovation and
technology: “Now that we can do everything, what will we do?” (2004, 15). Fab
Labs emerged from Neil Gershenfeld’s course at MIT called “How to make
(almost) anything” (2005; 2012). In the opinion of the author these are rather
rhetorical affirmations, formulated to draw attention to the vast range of pos-
sible applications. With the development of additive manufacturing, other
digital fabrication technologies and their democratization in maker laborato-
ries and events, a more refined question following this direction and contex-
tualized would be: now that we can design and make (almost) anything with
digital fabrication technologies over distributed networks of maker laborato-
ries, how will we do it collaboratively? With so much attention to the technol-
ogies, the single projects and the future potentialities, less attention has been
devoted on how to make these to scale up and become collaborative, distrib-
uted and complex as they are often promised. Exploring this and its connec-
tion with the practice of the author has been the main motivation behind this
doctoral research, as the author has been for many years not only a research-
er and practitioner but also a member of the Maker Movement. Such explora-
tion would be relevant not just for the author, but also for the participant of
the Maker Movement and for anybody approaching it.

Following Zimmerman and Forlizzi (2008) this doctoral research has fol-
lowed a motivation with a “philosophical approach” because it tried to ex-
plore applications and implications of an existing approach for designing
collaborative networks (Menichinelli 2006) rather than focusing on designing
for one specific context. Among the six motivational contexts identified by
Bang et al. (2012), the motivation of this doctoral research resembles most the
combination of two of them: a practice-based and artistically inclined ap-
proach combined with a technologically provoked approach. The reasons for
this direction stem mainly from the fact that during the many years of prac-
tice and research of the author many maker initiatives emerged and declined.
This doctoral research thus took the shape of Action Research but mainly of
the author’s practice and research within the global Maker Movement and
some of its local initiatives more than of a specific maker initiative. Collabo-
ration, organization and coordination are structural activities that enable
makers to be part of a community: by supporting the emergence of collabora-
tion, this dissertation also contributed towards a better understanding of the
structure and meaning of maker communities, especially with ART. 3 and
other publications (Menichinelli 2016c).

While motivation defines both the internal and external relevance of the re-
search, the design hypothesis defines the landscape of the research and how
to explore it (Bang et al. 2012). The design hypothesis of this dissertation is
that a shared, common way of describing, discussing and editing collabora-
tive processes can be useful in enabling members of the Maker Movement in
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understanding open, collaborative and distributed projects as complex pro-
cesses and systems. The design hypothesis thus is that:

DESIGN HYPOTHESIS: makers can be facilitated in collaborating, organiz-
ing and coordinating their work, and this facilita-
tion can be supported with the design of digital lan-
guages and maps as a kind of new media design
that defines collaborative processes with the ontol-
ogy of a data format as a shared language and its re-
lated platform.

The design hypothesis is in line with the general objective of this research
of investigating if and how the design, new media, software and data visuali-
zation can have a role in facilitating distributed systems and enabling new
collaborative networks especially in the context of the Maker Movement and
of Open Design projects. The design hypothesis nevertheless changed
through the three phases, mainly reflecting which artifact would support the
definition and design of collaborative processes: from guidelines for a gener-
ic design approach, process and tools (PHASE 1) to custom design tools
(PHASE 2) and finally to a digital ontology and its related platform (PHASE 3).

Research questions further details the design hypothesis in terms of what to
study and how to do it. Research questions, more than through the phases of
the doctoral research, evolved through the articles included in this disserta-
tion, and especially crystallized during PHASE 3 (Figure 17):

RQ-ART 1. What is the overall context of the meta-design practice and re-
search regarding design and open, peer-to-peer and collabora-
tive processes?

RQ-ART 2. What are the previous research and practice experiences of the
author for designing collaborative processes, and how could
they be further researched and improved?

RQ-ART 3. How could the analysis of social interactions over time on such
platforms improve the understanding of design-related collab-
orative processes?

RQ-ART 4. What is the overall framework and background regarding the
philosophy, data and design of an OpenMetaDesign tool?

RQ-ART 5. How can be collaborative design processes documented, ana-
lyzed and shared?

RQ-ART 6. How could Service Design enable the meta-design of collabora-
tive design processes on

RQ-ART 7. How can we connect the research and practice of meta-
designers in open and collaborative design and making pro-
cesses?

These research questions can then be re-elaborated as these final research
questions, with RQO as the main research question and RQ1-4 as the research
sub-questions:
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How can we support and integrate the research and practice of
meta-designers in analyzing, designing and sharing open and col-
laborative design and making processes within open, peer-to-peer
and distributed systems?

DESIGN. How can collaborative design processes be designed, doc-
umented and shared with meta-design research and practice on
digital platforms?

ANALYSIS. How can collaborative design processes be understood,
analyzed and shared with meta-design research and practice on
digital platforms?

PRACTICE AND RESEARCH. How can we connect the research and
practice of meta-designers in open and collaborative design and
making processes?

CONTEXT. What is the overall context of the meta-design practice
and research regarding design and open, peer-to-peer and collabo-
rative processes?

The methodologies applied throughout this doctoral research have been
part of the included articles in the dissertation and connected to specific re-
search questions (Figure 2), and overall:

METH. 1. Literature review. This method was adopted in each publica-

tion, especially for mapping the state of the art and related con-
tributions to each research question and article.

METH. 2. Design/development. The design of the data visualization and

interface of the digital platform and its related software devel-
opment has been a fundamental part of the approach of the re-
search, and the processes and results have been detailed in
ART. 4, 5and 6.

METH. 3. User testing. In each phase, the artifacts were tested with us-

ers: design methodology in PHASE 1, detailed in ART. 2; design
tools in PHASE 2, not documented in any publication as both
the results and the artifacts proved to be ineffective and inade-
quate and therefore were discarded; the digital platform in
PHASE 3, tested with a group of typical and potential users in
the final experiment detailed in ART. 7. While in the PHASE 1
workshops included informal focus groups after the test, the
final experiment in PHASE 3 adopted a well-structured ques-
tionnaire with both open and closed questions covering the
needs of the participants, their expectations, their experience
in using the tool and potential future directions. For this rea-
son, the questionnaire included established questions like the
System Usability Scale (SUS) (Brooke 2013) and it was shared in
digital format online in order to enable verification, reproduci-
bility and further adoption and development (Menichinelli
2019b). The research study took place as a half a day on 16th
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METH. 4.

October 2018 in Polifactory, the makerspace of the Politecnico
di Milano (Ttaly) and consisted in a presentation of the Open-
MetaDesign framework and digital platform, followed by an
unstructured and autonomous test session of the Open-
MetaDesign digital platform (Menichinelli 2019¢) with 9 partic-
ipants organized in groups of 2-3 finally followed by a ques-
tionnaire for structured in this way:

You: questions about the personal profile of the participants
(age, gender, work experience, and so on).

You and Making: questions about the interest, ambition, role in
the Maker Movement.

You and Open Design: questions about the interest, ambition,
difficulties encountered before the research study and experi-
ence with open source software, hardware and design.

Organization in your open and making practice before this research
study: questions about the coordination and organization in
open and making practices before the research study (experi-
ence, metaphors for describing them, tools, experience of the
whole system - actors, roles, interactions, organizations, plac-
es).

Organization in your group during this research study: questions
about the coordination and organization in open and making
practices during the research study (experience, metaphors for
describing them, tools, experience of the whole system - ac-
tors, roles, interactions, organizations, places).

Interactions in your group before the research study: questions
about the frequency, strength, quality and perception of inter-
actions with other participants before the research study.

Interactions in your group during the research study: questions
about the frequency, strength, quality and perception of inter-
actions with other participants before the research study.

You and OpenMetaDesign: questions about the usability, useful-
ness, adoption, improvements for the OpenMetaDesign digital
platform, and how it could contribute to the Maker Movement.

Social Network Analysis. The networks of interactions in Open
Design projects of the author were analyzed with a custom
open source software, platform_analysis (Menichinelli 2017b) in
order to get insights about his practice and role; both the soft-
ware and the results are described in ART. 3 (Menichinelli
2017c). A simple analysis of interactions was also included in
the questionnaire of the final experiment (Menichinelli 2019b)
and therefore also in ART. 7 (Menichinelli 2019d).
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4.3.3. Artifacts

In the framework of the author’s practice and research and in connection
with the motivation, design hypothesis, research questions and motivations,
several artifacts were produced during this doctoral research. Beside two
design toolkits, all the other artifacts are software projects: all of these were
developed as open source software on the GitHub platform, and through their
analysis it is possible to see how their development unfolded in terms of work
and time (Figure 14), be them design tools (in red), software scripts and mod-
ules for social network analysis (in blue) or the ontology/platform and the
related questionnaire (in green).

PHASE 1 adopted guidelines for a generic design approach, process and
tools from previous research (Menichinelli 2006), and therefore no artifact
was produced. During PHASE 2, two design tools (toolkits of design canvases)
were created: OpenMetaDesignToolkit*® (19/01/2013 - 04/04/2014) (Part II, Chap-
ter 8) and from it, the more generic ServiceDesignToolkit*® (24/04/2013 -
27/04/2013). As both tools and their tests were unsatisfactory, this line of prac-
tice and research was discontinued in favor of the digital ontology and plat-
form. Such tools proved to be too simple, too little flexible and difficult to
establish as a shared language for describing collaborative processes, and the
ontology/platform was considered more promising in terms of setting up
standards while enabling more participation and interactions from users.
Since working on an ontology as a starting point can then provide the infra-
structure for more and different tools, visualizations and approaches (see
CONTRIB. 2 in section 6.2), the ontology/platform served as the starting point
of another toolkit of design canvases. In the SISCODE project, where the au-
thor worked, the ontology of this doctoral research was used for building the
system of canvas tools of the SISCODE Toolbox, with the purpose of designing
the co-creation process with stakeholders (Rizzo et al. 2018; Real et al. 2019).
The ontology is the shared language for describing collaborative design pro-
cesses (ART. 5) and the foundation for the development of the whole plat-
form.

During PHASE 3, the artifact developed is a meta-design ontology/platform
for the design and visualization of Open Design processes and systems, with
open source data format and documentation. In this artifact the ontology was
developed as part of a broader conceptual framework, OpenMetaDesign, that
builds the ontology on top of concepts describing design processes, and en-
code it in a digital platform that consists of three dimensions: data (the data
format encoding the ontology), design (the visualization layer that communi-
cates the ontology) and software (the agent that binds the data format, the
visualization and the interactions users have with it and among them). The
focus on the development of such artifact was not on its User Experience and
User Interface, but on its meta-design possibilities, an exploratory design,
development and test for laying the foundation of more refined User Experi-

% https://github.com/openp2pdesign/OpenMetaDesignToolkit
% https://github.com/openp2pdesign/ServiceDesignToolkit
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ence Design in future practice and research. This fact defines that this doc-
toral research is not a User Experience or Human-Computer Interaction re-
search, but a Meta-Design one that explores practice and research through
and ontology/platform with a Research through Design approach. The role of
the ontology/platform here is to provide the (digitally) codified and embodied
dimension of the previous guidelines for a generic design approach, process
and tools. The digital ontology that describes design processes, and the inter-
face and visualization of its editing are encoded within OpenMetaDesign
(Menichinelli 2019b), a free/open source digital platform for the collaborative
design and discussion of collaborative design processes. A first version of this
project was developed as a Python desktop software called Open-
MetaDesignApp*': this proved a first context for prototyping the digital ontolo-
gy, but the idea of a desktop software was discontinued because of technical
issues and because it could not easily provide the functionality of real-time
access, edit and discussion to multiple users, which could be easily obtained
with a server-based platform instead (22/03/2013 - 20/06/2013). The final ver-
sion, OpenMetaDesign, is a real-time JavaScript application based on the Me-
teor?® framework that it is openly available and already configured for de-
ployment® (20/05/2017 - 15/11/2018). The project of the digital platform has
been elaborated regarding its background research, design, software and
data dimensions in ART. 4, 5, 6. The digital platform was tested with users
and the results from this research study are documented in ART. 7. The ques-
tionnaire files for the open source LimeSurvey® software and the Jupyter®
notebook Python files for the data analyses and visualizations are openly
available online** for assessment and reuse in future research studies
(Menichinelli 2019b).

A related data analysis software was also developed: platform_analysis
(Menichinelli 2017b), a free software/open source Python1* module* for so-
cial network analysis of online software (and design and hardware) collabora-
tive platforms such as GitHub that adopt tools like Git, Hg, SVN for both the
individual and the collaborative software development and storage
(13/11/2015 - 03/02/2018). This module enables researchers to extract interac-
tions over time in such repositories, creating thus timelines, charts and net-
work of collaboration in open projects. ART. 3 documents the usage of this
module in three Open Design-related projects: the discussion of an Open De-
sign definition, the teaching of Open Design in an Interaction Design Master
and the development of a platform for Fab Labs and Open Design projects.
This project is a complete and documented module, a refactoring, reorgani-

27 https://github.com/openp2pdesign/OpenMetaDesignApp

2 https://www.meteor.com/

2 https://github.com/openp2pdesign/OpenMetaDesign

30 https://www.limesurvey.org/

3 https://jupyter.org/

32 https://github.com/openp2pdesign/OpenMetaDesignResearchStudy

3 https://www.python.org/
34 https://github.com/openp2pdesign/platform_analysis
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zation and further development of two previous projects, which were simple
collections of scripts: Github-Social-Network-Analysis*®  (10/02/2013 -
17/05/2014) and GitHub-Organization-Analysis® (15/12/2013 - 13/01/2014).
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Figure 14. Development of the software of the doctoral research on GitHub over time

3 https://github.com/openp2pdesign/Github-Social-Network-Analysis
3 https://github.com/openp2pdesign/GitHub-Organization-Analysis
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5. Summary of the Articles

This chapter presents the summary of the articles included in the dissertation
as the outcomes of how such methodology was applied on artifacts over the
phases. Articles are introduced together with their main research questions,
their relevance to the OpenMetaDesign framework and the overall doctoral
research. The full articles can be found in Part II and the main findings and
contributions of this dissertation are elaborated from them in Chapter 6, and
can be grouped into four themes:

1. Defining the context: ART. 1 (Menichinelli 2016a)

2. Reflecting upon the first approaches: ART. 2, 3 (Menichinelli 2015a;
2017c¢)

3. Building the experimentation context: ART. 4, 5, 6 (Menichinelli and
Valsecchi 2016; Menichinelli 2018b; 2018a)

4. Elaborating the research through design framework from the re-
search and practice: ART. 7 (Menichinelli 2019d)

5.1. ART. 1. AFramework for Understanding the Possible Intersections
of Design with Open, P2P, Diffuse, Distributed and Decentralized
Systems

Menichinelli, Massimo. 2016. ‘A Framework for Understanding the Possible
Intersections of Design with Open, P2P, Diffuse, Distributed and Decentral-
ized Systems’. Disegno — The Journal of Design Culture III (01-02): 44-71.
http://disegno.mome.hu/?page_id=136.

RQ-ART. 1: What is the overall context of the meta-design practice and research
regarding design and open, peer-to-peer and collaborative processes?

Methodologies: METH. 1 (literature review)

This article proposes a preliminary framework for understanding and work-
ing with the integration of design with open, peer-to-peer, diffuse, distributed
and decentralized (DDD) systems. In one direction, such Open/P2P/DDD Sys-
tems can be applied into design practice: this first intersection has many ap-
plications, from digital projects to P2P-based initiatives to physical projects
designed and manufactured on global networks of distributed laboratories
like Fab Labs and Makerspaces. In another direction, design practice can also
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have a role in enabling such systems through the analysis, visualization, and
design of their collaborative tools, platforms, processes, and organizations.
Designers, therefore, could learn from such systems and also improve them.

Concepts and cases of the main mass-participation phenomena were con-
textualized into an Open/P2P/DDD Systems framework. Then two main direc-
tions of relationships of such systems with the discipline of design were iden-
tified and structured into families of approaches. The article therefore shows
that the intersection of Open/P2P/DDD Systems with design is not limited to
the popular view of open 3D models that can be downloaded with P2P appli-
cations and 3D printed locally, but that there are more approaches to work on
immaterial, social, and organizational levels as well.

Sole Author. This publication gives an overview of the concepts, approaches and
current studies about Open Design and P2P Design, providing a detailed description
of the overall context of the OpenMetaDesign framework, while also differentiating
it with the previous work around the Open P2P Design approach.

5.2. ART. 2. Open Meta-Design: Tools for Designing Collaborative Pro-
cesses

Menichinelli, Massimo. 2015. ‘Open Meta-Design: Tools for Designing Collab-
orative Processes’. In Empowering Users through Design: Interdisciplinary Stud-
ies and Combined Approaches for Technological Prod-ucts and Services, edited by
David Bihanic, 193-212. New York, NY: Springer. https://doi.org/10.1007/978-
3-319-13018-7_11.

RQ-ART. 2: What are the previous research and practice experiences of the author
for designing collaborative processes, and how could they be further researched and
improved?

Methodologies: METH. 1 (literature review), METH. 3 (user test & question-
naire)

This article describes the previous research and practice of the author with
the Open P2P Design approach, an open source meta-design methodology
aimed at co-designing distributed systems that show open, peer-to-peer and
collaborative dynamics with users and their communities, visualizing and
managing their nature of complex social and technological systems. Such
approach is a precursor to the OpenMetaDesign framework, which later
emerged during the doctoral studies thanks to one of the workshops de-
scribed in the article and thanks to the article itself. This article presents and
discusses the first workshops where the concept of Open P2P Design ap-
proach, its tools and methodologies were tested in Seoul (South Korea), Sin-
gapore and Helsinki (Finland). The goal of these workshops and tests were to
understand if the Open P2P Design approach is proper, understandable and
easy to use by designers (and possibly even users), if it needs specific
knowledge, tools and abilities (and which ones), for example whether design-
ers could adopt the same tools that software programmers have developed in
order to coordinate the mass-collaboration efforts inside the Open Source
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and P2P distributed systems cases. These workshops also represent some of
the first tests for understanding the viability of the application of open source
and p2p principles, tools and practices inside the Design discipline.

Sole Author. This publication documents the starting point for the research and
practice done during the doctoral studies, contributing to the evolution of the
OpenMetaDesign framework from the previous Open P2P Design approach.

5.3. ART. 3. AData-Driven Approach for Understanding Open Design.
Mapping Social Interactions in Collaborative Processes on GitHub

Menichinelli, Massimo. 2017. ‘A Data-Driven Approach for Understanding
Open Design. Mapping Social Interactions in Collaborative Processes on
GitHub’. The Design Journal 20 (supl): S$3643-58.
https://doi.org/10.1080/14606925.2017.1352869.

RQ-ART. 3: How could the analysis of social interactions over time on such plat-
forms improve the understanding of design-related collaborative processes?

Methodologies: METH. 1 (literature review), METH. 2 (design & development),
METH. 3 (social network analysis)

This article proposes a software module that extracts data of interactions
from Git and GitHub projects with a social network analysis approach.
GitHub is a highly popular tool/platform ecosystem for software development
that is also used for both Maker and Open Design projects. The software
module was tested in three cases with similar size related to Open Design
where the author participated, in order to 1) advance our understanding of
how platforms connects and influence makers and designers in their collabo-
rative work on Open Design, 2) provide support to the activity of Maker and
Design researcher and reflective practitioners. Such analyses show that this
approach is useful for understanding the process of a project, the interactions
that constitute it, the kind of work done in it, the influence and importance of
specific actors on it, and the amount of participation in it. Furthermore, this
approach can be of use to any designer/researcher or designer/maker for
understanding her position in the social network as it emerges from her prac-
tice and research.

Sole Author. The publication is important for documenting the practice done
during the doctorate and the software developed for its analysis, providing a tested
and structured approach for the social network analysis of open and collaborative
projects.

5.4. ART. 4. The Meta-Design of Systems: How Design, Data and Soft-
ware Enable the Organizing of Open, Distributed, and Collabora-
tive Processes

Menichinelli, Massimo, and Francesca Valsecchi. 2016. ‘The Meta-Design of
Systems: How Design, Data and Software Enable the Organizing of Open, Dis-
tributed, and Collaborative Processes’. In 6th IFDP - Systems & Design: Beyond
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Processes and Thinking, 518-37. Valencia: Editorial Universitat Politécnica de
Valéncia. https://doi.org/10.4995/IFDP.2016.3301.

RQ-ART. 4: What is the overall framework and background regarding the philos-
ophy, data and design of an OpenMetaDesign tool?

Methodologies: METH. 1 (literature review), METH. 2 (design & development)

This article is a first elaboration of the OpenMetaDesign framework that
provides a way for designing open, collaborative and distributed processes.
The article positions the framework among current meta-design and design
approaches and develops its features of modeling, analysis, management and
visualization of processes. This framework is based on four dimensions: con-
ceptual (describing the philosophy, context and limitations of the approach),
data (describing the ontology of design processes), design (visualizing design-
ing processes) and software (managing the connections between the ontology
and the visualization, the data and design dimensions). This article focuses
on the visualization challenge of meta-design: how can we represent a sys-
tem, its relationships, the complexity of social and local dimensions, and at
the same time how visualization can inform the design of meaningful com-
plexity in within organizational, productive, and information structures.

Main Author. This publication proposes the overall concepts, roots, data design
and visualization design of the OpenMetaDesign software application for designing
and visualizing open and collaborative design processes and organizations. It gives
also an overview of the existing literature regarding this topic, elaborating It basi-
cally propose the design project of the research and contextualizes its development.
As first author the main responsibility was for the overall structure and contents of
the article. The second author was mainly responsible for reviewing and editing the
article.

5.5. ART. 5. A Shared Data Format for Describing Collaborative Design
Processes

Menichinelli, Massimo. 2018. ‘A Shared Data Format for Describing Collabo-
rative Design Processes’. In Cumulus Conference Proceedings Paris 2018 - To Get
There: Designing Together, Cumulus Conference Proceedings Series 03/2018
Paris:190-215. Cumulus.  https://www.cumulusassociation.org/cumulus-
conference-proceedings-paris-2018-to-get-there-designing-together/.

RQ-ART. 5: How can be collaborative design processes documented, analyzed and
shared?

Methodologies: METH. 1 (literature review), METH. 2 (design & development)

This article presents a shared data format for describing collaborative de-
sign processes, building on existing literature and cases and the development
of an experimental digital platform for the co-design of collaborative pro-
cesses. This data format is a key component of a framework for modeling,
analysis, management and visualization of design processes, based on four
interconnected dimensions: conceptual, data, design, software. Such a
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framework could potentially facilitate the design, understanding, manage-
ment and participation in open, collaborative and distributed processes. Fur-
thermore, this investigation might advance our understanding of the rela-
tions among data and design, as a possible new language and tool for working
with processes and organizations. The article provides a) an overview of the
existing approaches for documenting design projects and processes, b) a pro-
posal of an ontology and data format for describing collaborative design pro-
cesses and d) directions for future research and for validating the proposal.

Sole Author. This publication proposes further improve the data design of the
OpenMetaDesign platform for designing and visualizing Open Design processes and
organizations and proposes research strategies for its validation. This publication is
a further development of ART. 4, with a more specific focus on the data, software
and design dimensions of the OpenMetaDesign framework.

5.6. ART. 6. Service Design and Activity Theory for the Meta-Design of
Collaborative Design Processes

Menichinelli, Massimo. 2018. ‘Service Design and Activity Theory for the Me-
ta-Design of Collaborative Design Processes’. In ServDes2018. Service Design
Proof of Concept, Proceedings of the ServDes.2018 Conference, 18-20 June, Milano,
Italy, 994-1008. Linkoping, Sweden: Linkoping University Electronic Press,
Link6pings universitet.
http://www.ep.liu.se/ecp/article.asp?issue=150&article=083&volume=# .

RQ-ART. 6: How could Service Design enable the meta-design of collaborative de-
sign processes on digital platforms?

Methodologies: METH. 1 (literature review), METH. 2 (design & development)

This article explores how the approach, logic and tools of Service Design
could be part of the Open/P2P/DDD Systems trend by supporting the devel-
opment of a digital platform that enable the collaborative design of open and
collaborative design processes and therefore the management of the com-
munities behind them. This article focuses on how the approach, logic and
tools of Service Design can be adopted for visualizing, understanding, dis-
cussing and designing collaborative design processes and the communities
that manage and implement them over time. This article elaborates a pro-
posal for integrating Service Design concepts and tools into a meta-design
digital platform for the design and management of collaborative design pro-
cesses, by providing 1) a reflection on the theoretical connections between
Service Design, Activity Theory and Meta-Design, 2) a proposal of a meta-
design platform that represents a proof of concept of such connections and 3)
a proposal of evaluation strategies for validating such platform. Furthermore,
the role of software and digital platforms in influencing both communities,
collaborative processes and service design tools and practice is another key
part of this article.

Sole Author. This publication details the visualization design of the Open-
MetaDesign platform for designing and visualizing Open Design processes and or-
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ganizations and proposes research strategies for its validation. This publication is a
further development of ART. 4, with a more specific focus on the design and soft-
ware dimension of the OpenMetaDesign framework.

5.7. ART. 7. A Research Through Design Framework from the Evalua-
tion of a Meta-Design Platform for Open and Collaborative Design
and Making Processes

Menichinelli, Massimo. 2019. ‘A Research through Design Framework from
the Evaluation of a Meta-Design Platform for Open and Collaborative Design
and Making Processes’. Proceedings of the Design Society: International Confer-
ence on Engineering Design 1 (1): 21-30. https://doi.org/10.1017/dsi.2019.5.

RQ-ART. 7: How can we connect the research and practice of meta-designers in
open and collaborative design and making processes?

Methodologies: METH. 1 (literature review), METH. 4 (user test + questionnaire)

This article investigates the role of meta-design digital tools for the facilita-
tion of distributed systems of creative agents, formally trained and informal
amateurs that collaboratively design and produce artifacts. It documents a
research study organized for testing a digital meta-design platform with users
and with the researcher as meta-designer: the results provide insights for
improving the platform and for building a comprehensive research through
design framework that connects meta-design research and practice for ex-
ploring the role and nature of meta-design and meta-designers in facilitating
collaborative design processes starting from their description with digital
ontologies.

The approach adopted in this article is thus to elaborate the Research
through Design framework on top of the practice and research of developing
such a digital meta-design platform and the research of testing it with users:
the importance of the Research through Design approach can be found here
in the focus on the insights gathered from the platform, rather than on the
development of a complete product, in order to elaborate future strategies.
The Research through Design framework is therefore based on both theoreti-
cal research, meta-design practice and on the profiles and expectations of
(potential) future designers and the role of the researcher/designer in this
context in order to build a framework for future research and practice. This
article presents a summary of a research study as well as of several years of
research, on both theoretical and experimental work. The Research through
Design framework is both a conclusion of this path and the strategic plan for
future work.

Sole Author. This article documents the final version of the OpenMetaDesign
digital platform, the results from its first test in a research study and the related
Research through Design framework emerging from it, also documented in section
6.1.
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6. Contributions to Meta-Designh and Meta-
designers within the Maker Movement

The previous chapter introduced the articles developed within the design
context, methodology and artifacts of the dissertation. This chapter further
elaborates and integrates the insights proposed in the articles into the main
findings of this dissertation, organized into four contributions:

CONTRIB.1. A Research through Design framework for the past and fu-
ture research and practice of Meta-Design.

CONTRIB. 2. A design redefinition of digital ontologies of design process-
es as design material.

CONTRIB. 3. A design redefinition of Meta-Design for the context of the
Maker Movement.

CONTRIB. 4. A design redefinition of the role of meta-designers.

These contributions are then adopted also in the discussion on future re-
search in Chapter 7.

6.1. CONTRIB. 1. Defining a Research through Design framework for
Meta-Design in the Maker Movement

This dissertation documents an effort in bridging the research and practice of
facilitating collaborative design processes in the Maker Movement. By work-
ing on such processes, which are intangible and dynamic entities that take
place in a fluid and emergent context, the author explored how digital arti-
facts can represent both a context, a product and a research strategy with a
Research through Design approach. Therefore, the first and foundational
contribution of this dissertation and that informs the other contributions is a
Research through Design framework that integrates the practice and re-
search of open and collaborative design processes. With this contribution,
this dissertation adopts Research through Design for its development and
elaborates it further for the context of the Maker Movement. The digital me-
ta-design platform developed in ART. 4, 5 and 6 and tested in ART. 7 is the
artifact that enabled the elaboration of a comprehensive Research through
Design framework that connects meta-design research and practice of meta-
designers in open and collaborative design and making processes (RQ3). The
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goal of this framework is to support and integrate the research and practice
of meta-designers in analyzing, designing and sharing open and collaborative
design and making processes within open, peer-to-peer and distributed sys-
tems (RQO).

Such framework is relevant not just for improving the platform itself, but
also for improving the practice (and therefore the role and profile) of the me-
ta-designers that develop, deploy and use the platform. The ontology, plat-
form and research study can be considered as the building blocks for future
research and practice. The main relevant point is that the artifact and exper-
iment of a Research through Design initiative can not only improve artifacts
and our understanding of design, but also contribute to directly informing the
research and practice strategy. Here the role and goal of the artifact (the on-
tology and platform system) was not of being a final product, but a first ex-
ploratory prototype for developing the Research through Design framework
that can support the development of an ecosystem of more robust and stable
related artifacts.

The Maker Movement is an emerging and therefore often changing context;
developing an exploratory framework, artifact and strategy might contribute
to more future development than efforts at improving the efficiency or user
experience of artifact. When processes are still unclear and under definition,
efficiency and effectiveness can be traded for an exploratory research and
practice for building a strategy for such a bottom-up movement which global-
ly connects distributed local efforts and worldviews. The framework is the
main result of the evaluation of the OpenMetaDesign platform, as document-
ed in ART. 7. Because the research approach adopted is a Research through
Design one, the insights elaborated are not (or rather not only) about the plat-
form, but through the platform, for the overall practice of meta-designers.
This framework is therefore not only the summary of a research study but
also of years of research, on both theoretical and experimental work: it is
both a conclusion of this path and the strategic plan for its future.

The framework is the result of an effort in evaluating the digital platform,
making sense of the practice and research done in the doctoral dissertation
so far and the planning of future practice and research directions. Its im-
portance can be found in showing that it is possible to develop artifacts and
test them not just for their improvement but also for developing practice and
research paths and also for contributing to the Research through Design ap-
proach itself. The Research through Design framework is based on the ap-
proach proposed by Redstrom (2017) for developing design theories and does
not comprise only of artifacts and publications but extends instead to the
whole spectrum of initiatives between practice and research, the specific and
the universal. Following Redstrém’s approach, such framework was orga-
nized in order to elaborate a design theory of the meta-design practice, its
projects and the role of meta-designers within the Maker Movement. The
spectrum ranges from a very specific view of “what Design is” (a Meta-Design
digital platform that supports the collaborative design of distributed and col-
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laborative design processes within the Maker Movement) to “what designing
is” (the Meta-Design approach of supporting makers in their distributed and
collaborative initiatives within the Maker Movement). Between these two
polarities there are several initiatives, from the OpenMetaDesign platform as
a product, to the author’s dissertation as project, to the OpenMetaDesign con-
ceptual framework as program, to the author’s practice as meta-designer and
finally to the paradigm of Open Source, Peer-to-Peer, Open and Collaborative
and Meta-Design (Figure 15). More specifically, since the framework organiz-
es and structures this dissertation and its contributions: OpenMetaDesign
platform as a product is elaborated in CONTRIB. 2 in section 6.2; the project
is in this case the dissertation; the program is the OpenMetaDesign conceptu-
al framework elaborated in CONTRIB. 2 in section 6.2 and in the Conclusions
in Chapter 7; the practice is the author’s practice as meta-designer, elaborat-
ed in CONTRIB. 4 in section 6.4; finally the paradigm is represented by Open
Source, Peer-to-Peer, Open and Collaborative and Meta-Design, elaborated in
CONTRIB. 3 in section 6.3. OpenMetaDesign as a framework can be consid-
ered as a program that informs Research through Design initiatives, and as
Redstrom suggests the importance of programs for informing future practice,
this will be extended in the conclusions towards design education, practice
and research that aim at working with distributed systems. The other im-
portant aspect of this approach is that it enables the elaboration of design
definitions, and in this case the dissertation includes definitions or redefini-
tions of ontology and meta-design platforms, Meta-Design and meta-
designers. Overall, OpenMetaDesign redefines the act of collaboratively de-
signing design processes (CONTRIB. 2), the approach behind this activity
(CONTRIB. 3) and the role and profile of meta-designers working on this
(CONTRIB. 4).

Beside elaborating this framework based on Redstrom (2017), this CON-
TRIB. 1 further adds another element for Research through Design: Koskinen
et al. proposed that it can take place in three settings: in the lab, the field and
the showroom (2011). This dissertation updates such list of settings to the
emergence of the Maker Movement and digital platforms and their integra-
tion with design with three new settings: in the makerspace, in the communi-
ty and in the platform. While the lab de-contextualizes research, the mak-
erspace contextualizes it by enabling the participation of local stakeholders,
organizations and initiatives through the democratization of technologies and
processes. The field contextualizes research and the community further ex-
tends this by giving prominence to social structures, organizations, processes
and worldviews. While the showroom enables research by building on art
and design rather than on science or on the social sciences, the platform en-
ables scaling of projects, their audience and participation of the stakeholders
by connecting distributed settings at global level. These three settings take
place at the different intersections of global, local, and project and platform
dimensions of the Maker Movement (Figure 11). This highlights the fact that
each different context, with its own community and worldview, might need
and provide different settings and different frameworks for applying Re-
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search through Design, either by identifying new ones or by adapting and
extending existing ones. By considering OpenMetaDesign framework as a
program, it becomes a meta-model for more locally distributed Research
through Design initiatives that work with meta-design platforms.
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6.2. CONTRIB. 2. Meta-Design for Defining Design Processes with Digi-
tal Ontologies as a Design Material

How to access a database through multiple interfaces is the core of new me-
dia artifacts and processes (Manovich 2001); designing data structure and
tools and protocols for accessing them is therefore an established practice
and research in new media. Any digital technology is a case of this, and even
early meta-design digital and interactive environments were efforts of organ-
izing data and its interfaces in order to enable users to design in and through
them. Tis specific contribution (CONTRIB. 2) represents a further evolution
in the application of this approach: from meta-design environments that
support the design of artifact by end users, to meta-design platforms that
support the collaborative meta-design of collaborative design processes by
and for end users. At a deeper level, the shift is from designing data struc-
tures and their interfaces for enabling the designing of artifacts to enabling
the designing of design processes that enable the designing and making of
artifacts. Design of data is here extended from the digital platforms to the
meta level of design itself within and around digital platforms. All media ob-
jects are basically databases: list of items without an order and logical causa-
tions, the opposite of narratives that “creates cause-and-effect trajectory of
seemingly unordered items (events)” (Manovich 2001, 225). But design pro-
cesses do have logical causations, narratives and cause-and-effect paths. Here
the change is that the OpenMetaDesign approach makes so that the data-
base’s creator is not who establish the narrative, but are rather the users that
collaboratively build, discuss and modify narratives of design processes to be
stored and facilitated by databases.

This approach supports makers’ collaborative practice with project docu-
mentation and organization (GAP 1) by elaborating how to design, document
and share collaborative design process with meta-design practice and re-
search on digital platforms (RQ1). In this contribution, the work on the
OpenMetaDesign digital platform is elaborated not just in software code but
summarized in a framework; this enables not just creating digital platforms
but also the elaboration of educational, research and practice programs
based on the Research through Design framework of this dissertation (CON-
TRIB. 1). The framework enables to design digital ontologies and their related
platforms, but also enables the generation of programs later. Such programs
might cover activities that support how to design such ontologies and plat-
forms (research), how to develop, deploy and adapt in real life context (prac-
tice) and how to prepare new generations of designers in their design and
adoption (education).

The OpenMetaDesign framework was developed after an extensive litera-
ture review (METH. 1) and a long process of design and development (METH.
2) and documented as a framework and first ontology with ART. 4, as a full
ontology linked to design documentation and design processes in ART. 5 and
linked to Service Design and Activity Theory as the theoretical and instru-
mental building blocks in ART. 6. The resulting platform was tested in a re-
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search study that served as the basis for analysis and further reflection in
ART. 7. As a result, the framework elaborates how design, data and software
encode an ontology based on theoretical concepts and elements from a com-
munity worldview into a digital platform (Figure 16). In this way theoretical
concepts and approaches and worldviews contributes to the development of a
model of design processes, described by an ontology: the latter constitutes
the schema or data structure that represents and stores processes. Theoreti-
cal concepts and worldviews here flow into a shared language for describing
collaborative design processes. Such processes can be then designed (visual-
ized and edited) with the software that embodies the framework by connect-
ing the design and data dimensions. This enables the definition of custom
ontologies and the related platforms for creating environments where com-
munities of participants can discuss, edit and manage design and making
processes for each specific context.

Design processes becomes designable because ontologies and their data,
software and design dimensions can be treated as design materials. That is,
meta-designers can thus design ontologies and their platforms with and for
communities in order to support the emergence and evolution of collabora-
tive design and making processes: the OpenMetaDesign framework and pro-
gram supports educational, research and practice initiative for the creation of
the necessary skills, knowledge and initiatives. The ontology is at the center
of the framework and it is considered a design material because it is the ex-
plicit specification of a conceptualization and that is designed in a formal way
(Gruber 1995).

Furthermore, the ontology and platform are part of a bigger ecosystem in
the life cycle of projects (Figure 16). Processes, their discussions, design and
implementation generate networks of social interactions among meta-
designers, members of the communities involved and stakeholders. Such
social interactions can be then analyzed with Social Network Analysis (CON-
TRIB. 4, METH. 4) in order to uncover the social structures and dynamics,
which are the basis for the emergence of organizations. When the processes
assume a certain structure and participants have more roles and tasks, i.e.
when emerging, chaotic, fuzzy collaborative efforts become more estab-
lished, organizational structures come into place, which can then be studied
and communicated to participants through visualizations in order to make
them aware of the organization they are part of. When organizations become
more complex, the need for governance arises as conflicts and tensions
might emerge and must be their management and resolution must be then
facilitated in order to maintain the organization healthy. Finally, concluding
the cycle of this model, governance mechanisms further add or refine pro-
cesses in the organization, which then flow into the processes that the
framework addresses. Within this dissertation and the research behind it, the
focus was mainly on the design of processes and on the social network analy-
sis of interactions in processes, so future research should address further the
issues of organization and governance (Figure 22).
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Any process can then be discussed, edited and managed, from design and
making processes to organizational and governance processes, which can
then be added later as the project evolves. If more processes are needed in a
project, beside design and making ones, they can be included in the platform
and collaborative effort. The ontology becomes thus a language for discuss-
ing processes, and the platform the space where such discussions take place.
Ontologies become thus a design material encoded in a digital format, pro-
cessed with digital tools, captured and discussed with the participation of
communities and their stakeholders. As seen in section 3.1.4, design and on-
tologies interact in three ways: 1) designing an ontology as a formal descrip-
tion of concepts their relationships as a technical infrastructure; 2) enacting
and enabling an ontological impact over the human condition via design ini-
tiatives; 3) describing, designing and supporting design processes through
their ontology. The OpenMetaDesign framework works thus in all three di-
rections by enabling the collaborative definition of the ontology of design
processes (3) through the participation of a community that shapes the ontol-
ogy according to its worldview and for its social and sustainable purposes and
needs (2) based on a digital ontology encoded, visualized and edited in a digi-
tal platform (1).

Regarding the ontology of design processes (3), there are several ways (or
potential languages) for discussing the design dimension of initiatives in the
Maker Movement. ART. 5 identifies at least five different forms, of which one
is design as a process; here three main clusters of approaches are possible,
where processes are considered as: 1) the execution of activities; 2) a dialogue
between actors; 3) the reconstruction from the reverse engineering of arti-
facts and documents. These are all perspectives that should be considered
when developing ontologies of design processes.

Regarding the digital ontology and platform (1), one of the most relevant in-
sights elaborated is that the ontology is not just a technical artifact necessary
for the development of the platform, but a fundamental tool for defining the
infrastructure for action and participation. The transitions between the three
phases of research represented the evolution of this insight and also the po-
tential path for similar research initiatives: from an untested methodology
(PHASE 1) to prototyped design tools (PHASE 2) and to tested digital ontology
and platform (PHASE 3) (Figures 12, 13). Furthermore, the last phase also
showed that once the ontology is defined, not just digital platforms but also
custom paper design tools can be built on top of it (Rizzo et al. 2018; Real et
al. 2019). The ontology is thus here the main artifact of the Research through
Design effort and also the foundation for more practice and research.

Regarding the ontological dimension and impact of the OpenMetaDesign
framework together with and towards communities (2), the emerging insight
is that practice and research should get local communities involved in the
definition of ontologies and the related locally understandable visualization.
In order to fully take advantage of the possibilities of Ontological Design in
bringing social change through multiple and complex worldviews, digital
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ontologies and platform must be developed by integrating them with existing
theoretical and technical frameworks.

The OpenMetaDesign framework defines activity-centered process ontolo-
gies, and the workshop done in Seoul and documented in ART. 2 showed how
different worldviews created huge obstacles even in adopting internationally
established approaches such Activity Theory for such ontologies. Since Activ-
ity Theory is used as a design tool and not as a research analysis framework,
it could be replaced or integrated with framework and concepts that are more
understandable with the local worldviews. However, if we want to connect
local initiatives with a cosmopolitan localism approach, such worldviews
should be integrated with concepts and elements that connect them and act
as a sort of conceptual APIs, and Activity Theory could be still adopted in this
direction.

The practice and research efforts behind OpenMetaDesign were mainly de-
veloped by the author among several communities, and therefore the ontolo-
gy and platform represent a first exploratory prototype of how they could be
developed and tested within communities, considering that the author is part
of these communities as well. Through the research study documented in
ART. 7 the importance of community emerged also regarding the usage and
understanding of the ontology and platforms, and the fact that worldviews
are in any case always present in them. Therefore, the process of developing
ontologies and platforms should always render the meta-designers’ and
communities’ worldviews explicitly visible and debatable.

The practice of meta-designer adopts in this direction the idea of defining
locally-bounded but globally-networked and community-based ontologies
that are defined and that redefine the social dimension of projects. Research
on communities and software and data prototyping become thus a strategy
for creating custom ontologies for each community while understanding and
improving their social dimension.
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6.3. CONTRIB. 3. Redefining Meta-Design within the Maker Movement

The Maker Movement has brought new requirements and opportunities to
Meta-Design, its principles and artifacts: from new technologies to the resur-
gence of the relevance of local space and physical production. This contribu-
tion elaborates insights about the role of Meta-Design and meta-designers
within and for the Maker Movement (GAP 3) and especially how they can be
contextualized in the scenario of Design with Open/P2P/DDD Systems (GAP
4). This contribution especially explores the Meta-Design context of Open-
MetaDesign, or more specifically the paradigm where it is developed and it
operates, how Meta-Design evolves and integrates with Design and Open,
Peer-to-Peer and collaborative processes (RQ4).

The development of OpenMetaDesign has provided the experience for rede-
fining Meta-Design after its integration with the Maker Movement as a para-
digm for the actions of meta-designers working with distributed and collabo-
rative processes within Open/P2P/DDD Systems. Such paradigm has a strong-
er focus on processes and their ontology, and therefore a stronger connection
with Ontological Design. Furthermore, it is at the same time based on digital
platforms at global level and physical meeting and making spaces at local
level. Overall, within the Maker Movement, three main directions emerge:

1. Meta-Design with and for Open, Peer-to-Peer, Diffuse, Distributed and
Decentralized Systems;

2. Meta-Design of bits (digital environments) and atoms (physical arti-
facts);

3. Meta-Design as a Metadata Ontology for Ontological Design.

6.3.1. Meta-Design of bits (digital environments) and atoms (physical artifacts)

The Maker Movement can be especially regarded as a global experiment in
democratizing knowledge and access for working with digital fabrication
technologies that connect bits and atoms in manufacturing and computing
(Gershenfeld 2005; 2012). Within this context, digital technologies become
also physical and analog ones: not only for Design, but also for Meta-Design,
thanks to the focus on how the design of systems enable further processes
(Gershenfeld, 2019). As the openness and DIY component of Maker culture
includes the idea that makers could also design and manufacture their own
technologies, the practice of meta-designing is quite diffused among makers
even if often without a proper awareness of its nature or even name.

A wide range of cases and typologies exists for example with 3D printers, we
can see self-made and customized machines, often starting from the RepRap
project (R. Jones et al. 2011; Kostakis and Papachristou 2014) or even 3D
printers adapted for working with genetically modified bacteria (Alasdair
2014). But makers often go further, for example by integrating different tech-
nologies in the same portable device (Peek and Moyer 2017), mixing virtual
and analog tools in the same device (Zoran and Paradiso 2013; Zoran et al.
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2014) or even by repurposing 3D Printers as custom pasta making machines
(Menichinelli 2015b).

The development of cheap and easy to use prototyping electronic boards
like Arduino (Banzi 2009) further supported this trend and also generated a
whole ecosystem of different boards (Frauenfelder 2013). Fab Labs are in-
creasingly interested in the development and production of their own ma-
chines as a meta-reflection of their technology development (Hobye, Pad-
field, and Haldrup 2016) and along this direction researchers have studied
how to create reconfigurable and extensible infrastructures (Peek 2016). Fi-
nally, often makers and designers also develop and manufacture their own
DIY and custom materials (Rognoli et al. 2015).

Furthermore, the practice of designing and making one’s own machine is
an established element of maker educational programs, and therefore
OpenMetaDesign and its Research through Design strategy (CONTRIB. 1) can
be integrated with such exercise and be part of a specific OpenMetaDesign
educational program. As Research through Design in OpenMetaDesign takes
place in maker laboratories, communities and platforms, so Meta-Design in
the Maker Movement also takes place in these three settings, and not only in
digital environments. Meta-Design thus not only enables social interactions
and processes through digital environments, but now take places in maker
laboratories with the making of physical artifacts, in the social networks con-
stituting communities and in the digital platforms connecting communities,
laboratories and projects. Just as the Maker Movement and Digital Fabrica-
tion technologies have merged bits and atoms, Meta-Design in this context
works between bits and atoms.

6.3.2. Meta-Design with and for Open, Peer-to-Peer, Diffuse, Distributed and Decentral-
ized Systems

The Maker Movement works with approaches and systems that are typically
open and peer-to-peer, with the aim of establishing distributed, decentralized
and diffuse interactions. ART. 1 mapped how the Design and Meta-Design
practice and research adapt to this context by integrating such approaches in
two directions: design projects that adopt Open/P2P/DDD Systems (design-
based approaches), or design approaches that enable and replicate such sys-
tems through the analysis, visualization, and design of their tools, software,
toolkits, platforms and collaborative processes and organizations (meta-
design-based approaches). The second direction can be classified as Meta-
Design, working at the development of tools (technical frameworks, software,
toolkits) and methods and methodologies (Open/P2P-inspired Design, Custom
Platforms, Open P2P Design, OpenMetaDesign) for replicating open and
peer-to-peer systems.

This Meta-Design dimension is also part of a larger trend at the intersection
of the evolution of Participatory Design and of several other initiatives in De-
sign practice and research. OpenMetaDesign aims at enabling the participa-
tion of users in shaping design processes, and with its open source approach,
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in shaping also the software and data dimension supporting this. Therefore,
it can also be considered as part of Participatory Design in at least two of the
approaches that marked its evolution. Marttila and Botero identified four
turns related to “co” in co-design: Usability, Sociability, Designability, and
Openness (Marttila and Botero 2013). Firstly, they classify Meta-Design as one
of the strategies that are part of the third turn of Designability thanks to its
focus on the design needs of contributors and end-users can be empowered.
Secondly, in the fourth turn of Openness they introduce Open Design into
Participatory Design through the notion of open-endedness of the artifacts or
the activities and practice. OpenMetaDesign represents thus two phases of
the evolution of Participatory Design, and its integration with the Maker
Movement could be regarded as an example of a further set of turns that de-
centralize several aspects of Participatory Design along eight dimensions:
meta, who, what, where, how, tools, process, scale (Menichinelli and Fer-
ronato 2019).

6.3.3. Meta-Design as a Metadata Ontology for Ontological Design

The design of ontologies is a common activity in new media, and already dis-
cussed in Open Design: Jos de Mul suggested that in Open Design the role of
designers is to become meta-designers by being database and interface de-
signers that create multidimensional design spaces based on a database on-
tology in order to enable users to become co-designers, and more specifically
by creating pathways through such spaces (de Mul, 2016).

The practice and research of meta-designers in the Maker Movement is in-
creasingly focused on the development of digital ontologies as a design mate-
rial for enabling collaborative design processes (CONTRIB. 2). Meta-Design
here unfolds along three directions: as 1) design of ontologies (ontology as a
design material) and as 2) Ontological Design (ontology as worldview which is
designed and which designs); and 3) ontology of design (ontology as a de-
scription of a worldview of design entities) (Figure 17). Within this context,
Meta-Design becomes the practice of designing ontologies (1) as both the data
and social dimension of design processes (3) in order to move towards a so-
cial impact (2). Ontologies of design as a Meta-Design practice are developed
as a mix of design practice and research considering a) design as the work
done by designers, with a study of the actual practice (Cross 2006), b) docu-
mentation of design practice (ART. 5) and c) approaches that avoid universal
models of design processes and instead focus on their situated nature based
on local worldviews in a respectful and reciprocal way (Akama, Hagen, and
Whaanga-Schollum 2019).

In this respect Meta-Design is a way for implementing Ontological Design
because of its enabling and redefining agency in design processes (1), its fo-
cus on a plurality of worldviews and therefore of designs (2), the promising
application towards sustainability and local communities (3), the self-
reflexive act of designing design processes that defines the conditions of our
designing (4). Meta-Design in the Maker Movement is an example of how we
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can design and facilitate not just digital artifacts but the whole social and sit-
uated conditions for everybody to design (Manzini 2015). Given the im-
portance of algorithms in defining and enacting ontologies, agency here is
expanded towards the posthuman, exploring thus how data and software im-
pacts and are influenced by situated worldviews and their social practices
and structures. As a consequence, thanks to their agency in supporting hu-
man actors, non-human actors here can concur to the development and
management of the meta-design ecosystem and therefore they can be consid-
ered non-human meta-designers as well. One of the main insights emerging
from the Ontological Design approach is that designers are affected by digital
ontologies, and this contribution proposes that they can also design such on-
tologies and the related ones, reflexively. With communities (and even non-
human actors) involved in the meta-design and design processes, this contri-
bution also proposes that not only everybody could be a designer (Manzini
2015; Meroni and Manzini 2014; Gerritzen and Lovink 2010), but also a meta-
designer (or at least an active actor of the meta-design ecosystem). This de-
mocratization of meta-design becomes an acknowledgement of the right to
being aware of and defining an individual’s and a community’s own ontology.
This contributes to the shift from being defined by an ontology and therefore
a platform (or generally speaking, a technology) to defining an ontology and
its related platforms (and technologies). Such democratization is of course
not naturally emerging in equal manner, as it depends on the qualitative and
quantitative amount of participation of an actor in the definition of an ontol-
ogy and on the requisite necessary for undertaking such activities of a meta-
designer (as an example, privileges, inequality and minority capture are still
issues to be addressed).

Following Giaccardi’s definition of Meta-Design (2003), ART. 4 defines how
OpenMetaDesign fits into the existing categories of Meta-Design:

e behind (or designing design): OpenMetaDesign is a framework of
design tools that generate the design of processes;

e with (or designing together): OpenMetaDesign is a framework with
an online environment and a data format that allow users to design
the organization of flows;

¢ between/among (or designing the "in-between"): OpenMetaDesign
is a framework for collaboratively designing the organization of par-
ticipation in processes through an open discussion.

Furthermore, OpenMetaDesign adds two more layers of meta- to its Meta-
Design approach, that can be relevant insights for other Meta-Design initia-
tives in the Maker Movement. On one side, OpenMetaDesign add a metadata
layer about design processes to design projects. This type of metadata fits into
several categories: descriptive (it provides a description of an object); admin-
istrative (it provides information about the origin and maintenance of an ob-
ject); structural (it provides information about how an object is organized);
use (it provides information about how an object has been used) (Pomerantz
2015). On a second side, being the digital ontology and platform open source
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software, they can be modified, customized and used as material for other
Meta-Design approaches and initiatives.
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6.4. CONTRIB. 4. Redefining Meta-Designers within the Maker Move-
ment

The last contribution addresses meta-designers’ practice and role (GAP 3) in
supporting makers’ collaborative practice with project documentation and
organization (GAP 1). Most of research has focused more on Meta-Design, its
principles and artifacts rather than the practice, profiles, role, social organi-
zation of the meta-designers working on it, especially in the context of the
Maker movement. This contribution elaborates insights about the practice of
meta-designers and how to integrate it with research (RQ0-RQ3), with the
idea that contributing research to the profile of meta-designers is a pragmatic
way for influencing the practice. Here can be found the importance of educa-
tional programs, for example, that are based on informing the designers of
the future, which will increasingly adopt meta-design. This is also a reflection
on two directions: on one side on the now common idea of designers and fa-
cilitators, trying to unpack it and enriching it, and on another side as an ex-
tension of the initial considerations about the author’s profile and role in
practice and research (Figure 5). Both are connected through Action Re-
search and Research through Design, as a way of getting insights from the
practice of the author. Two directions emerge in this contribution: 1) from
ART. 7, a redefinition of the role, knowledge and profile of meta-designers
and 2) from ART. 3 how social network analysis can be used by meta-
designers in order to understand the social dynamics of the collaborative
processes they support and their role in them.

6.4.1. Identifying the profile of meta-designers within the Maker Movement

A redefinition of the role, knowledge and profile of meta-designers is a reflec-
tion on their identity. While this is a complex task that would require more in-
depth research, this contribution might provide elements to it by examining
the author’s profile in his activities. Furthermore, such reflection is connect-
ed with the current redefinitions of the identity of makers, for whom the au-
thor has acted as a meta-designer for. The Maker term is very generic and
universal, with quite few broad definitions elaborated more with the aim of
universality for the sake of building a large audience, community and market
than with the goal of crafting a clear strategy and community-driven collec-
tive effort. The Maker Movement is a global loose network of people trying to
find themselves and each other while engaging in shared projects, events and
discussions that meanwhile contribute to building global and local communi-
ties (Menichinelli 2017a).

The redefinition of the identity of makers is critical not just for understand-
ing the phenomenon, but also for contributing to its development, and a fur-
ther integration with the practice and research of designers might be promis-
ing. For example, makers or at least a part of them might be actually consid-
ered more as agents that instead of having only one role they operate in a
spectrum between different more established roles like designers working
with social innovation and social entrepreneurs (Menichinelli, Gerson Saltiel
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Schmidt, and Ferronato 2019). Such perspective can also be adopted for un-
derstanding better meta-designers for makers, who can act with multiple
roles or have their activity spread among different professions and roles. The
research study of the OpenMetaDesign platform detailed in ART. 7 provided
the starting point for elaborating insights in this direction, which were later
integrated with reflections on the author’s practice and research for the de-
velopment of OpenMetaDesign and beyond it.

During the research study of the OpenMetaDesign platform, the last section
of the questionnaire provided to the participants investigated how they had
perceived the digital platform; among the several dimensions, usability was
assessed with the System Usability Scale (SUS) (Brooke 2013). The platform
was considered to be complex but not too difficult to use without requiring
too much knowledge. However, participants felt the need of a technical per-
son to support them in the use of the platform: this could be a consequence of
the prototype nature of the platform, the limited amount of time available for
testing the platform, of the complexity of collaboratively designing intangible
processes and so on. But this element also provided a simple insight, that a
meta-designer should always be part of the deployment and adoption of the
platform, given also the fact that the Maker Movement operates in physical
spaces and digital global networks, with bits and atoms, and this presence
would further reinforce this connection.

Some of the few research initiatives that explored the role of meta-
designers focused on defining the differences between them and other roles,
for example end users, domain developers and maieuta-designers (Cabitza,
Fogli, and Piccinno 2014). The author focused instead on understanding the
role of meta-designers not as differentiated and separated from other roles,
but rather as the sum of the knowledge and experience necessary. It has al-
ready been argued that Research through Design initiatives are typically mul-
tidisciplinary efforts where designers have less control and collaborate with
sociologists, anthropologists, and computer scientists (Koskinen et al. 2011).
Findeli et al. proposed a distinction between multi-disciplinarity (cohabita-
tion of different disciplines) and multi-professionality (cohabitation of differ-
ent design processes), both always present in design efforts because of their
aim to improve conditions which are always complex situations (Findeli et al.
2008). Design professions distinguish themselves by their end-products, but
no single end-product can be the only element of a complex situation where
designers intervene, and therefore an integration of different design profes-
sions is always crucial. Different disciplines do not only enrich and provides
expertise of a project, but actually contribute their embedded worldviews to
it, and therefore each design team or meta-designer profile must be devel-
oped carefully by considering this aspect and how it will affect the end results
and how it can be reoriented to them accordingly. This aspect is important in
order to develop Research through Design efforts that reflect the local ontol-
ogies of the context of the design intervention, by defining programs that
design the right mix of disciplines and participants:
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The representation the research team will construct of its phenomenon is de-
pendent on its choice of multi-disciplinarity, and such is also the visible and in-
telligible part they will reach of it. Every discipline carries with it philosophical
and anthropological (in the philosophical sense) prejudices and a specific
Weltanschauung which influences the way it beholds the world. (2008, 79)

Given the fact that multi-disciplinarity and multi-professionality are an im-
portant aspect for planning Research through Design initiatives, this contri-
bution elaborates further how these might affect the role of meta-designers
not on general or epistemological terms, but in professional, educational and
practical terms. Given also the lack of research upon the practice of meta-
designers, it is important to know which disciplines and design professions
they need for operating, in this case in the context of the Maker Movement.
As a consequence, a single meta-designer might not be able to cover all the
disciplines and design professions necessary for a determined context, so a
team of meta-designers might be organized by distributing the necessary ex-
periences and skills among more actors. This perspective might also be
adopted when designing Meta-Design practice, research and also educational
programs with the goal of promoting a more integrated and comprehensive
set of skills and knowledge for doing Meta-Design.

The author reflected upon his experience through the OpenMetaDesign
framework and platform, considering how the new media, digital and data
dimension were added to profile of designer, maker, student, researcher and
facilitator. The emerging profile is a consequence of the practice and re-
search path, how they evolved in a distributed, evolving, bottom-up social
and technological context. Communities emerged and disappeared, technol-
ogies that give access to developing synchronous collaboration emerged and
made it possible to develop a platform like OpenMetaDesign instead of rely-
ing and adapting the usage of existing tools. The emerging profile is of a re-
flective practitioner that works as a meta-designer: a designer and researcher
of metadata of social systems and processes for distributed and collaborative
design and making processes.

Such profile of a meta-designer is based on a system of 5 roles: 1) designer,
2) facilitator, 3) participant, 4) developer, 5) researcher. Each role contains 3
professions, with a total of 15 professions: 1) designer (visualization, UX, ser-
vice design), 2) facilitator (teacher, consultant, project manager), 3) partici-
pant (laboratory manager, maker, student), 4) developer (ontology, visualiza-
tion, platform), 5) researcher (data, design, social) (Figure 18). These are all
the professions and roles the authors adopted in the doctoral research and
practice in the Maker Movement: all experiences which contributed to this
dissertation. The initial profile of the author at the beginning of the doctoral
research and this dissertation (Figure 5) was elaborated into a more struc-
tured and refined system after the years of practice and research. For exam-
ple, the role of student became rather a subset of being a participant, while
the role of developer rose to predominance.

This structure of the profile of a meta-designer can be used as a self-
reporting tool for meta-designers to understand their skills, knowledge and
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experience, and how to complement them by either improving the missing or
poor elements, or by building teams that complement them. Structured as a
polar chart, this profile can be adopted as an index for assessing the multiple
dimensions of a meta-designer, the Meta-Designer Profile Index (MDPI).
While this specific meta-designer profile is the one emerging from the au-
thor’s work, customized versions could be considered for different contexts.
By keeping the same structure of 5 roles, 3 professions and 10 levels each,
different profiles can be also compared. Based on an overall score of 100% (a
meta-designer that completely covers the skills necessary for a specific con-
text), then the value of each role is 20%, each profession is valued as 6.66%

and each level of a profession is of 0.66%.
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Figure 18. Redefinition of the profile of the meta-designer in the context of the Maker Movement

In the example of the author’s self-reported profile in Figure 19, the MDPI
value is of 66.66%: designer 10.56% (visualization 4/10, UX 4/10, service de-
sign 8/10), facilitator 16.50% (teacher 9/10, consultant 7/10, project manager
9/10), participant 13.86% (laboratory manager 7/10, maker 6/10, student 8/10),
developer 11.88% (ontology 5/10, visualization 5/10, platform 8/10), research-
er 13.86% (data 6/10, design 9/10, social 6/10). It is interesting to note that the
researcher and participant roles have the same value, while facilitator is the
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most relevant role; then the role of developer follows, and the last role is of
the designer. Hence an identity of meta-designer as a facilitator that operates
as a researcher enabled by being a participant of the context of the interven-
tion, through software development and then design.
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Figure 19. The author’s self-reported meta-designer profile

6.4.2. Finding the position of meta-designers within the social networks of the Maker

Movement

The second direction of this contribution shows that the application of Social
Network Analysis (METH. 4) can be a helpful approach not just for a research

detached from practice but also for meta-design practical efforts, since it en-

ables meta-designers to understand their place and role in the context they

intervene into. By analyzing their position and centrality in the social net-
works of interactions, meta-designers can understand their place and role in
community-based initiatives and reorient their practice and the processes
they support accordingly. The introduction of Network Science (Barabasi
2003; Watts 2004) has enabled to understand the systemic and social architec-
ture of organizations and at scale, representing a strategic way for under-
standing the real structure of Open/P2P/DDD Systems. Social Network Analy-
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sis can be adopted to apply Network Science to the studying of social systems
and in this direction enables us to understand how such system are organized
beside the main idealized models that are often promoted, without consider-
ing the complexities and nuances of social systems.

Generally, Network Science has been applied to design initiatives mainly
for understanding their systemic nature, and less as an engineering or design
tool: three areas were identified in existing research in network-based model-
ing and analysis in design (W. Chen et al. 2018): 1) networks and architecture
(for understanding structural dependencies within products and systems); 2)
networks and design decisions (for understanding communication, coopera-
tion and competition in design processes); 3) networks and design ecosys-
tems (for understanding the social, economic, and institutional environment
of design processes). Examples can be found in approaches for (3) uncover-
ing how the social interactions influence design processes and projects on
local creative ecosystems (Bruce, Malcolm, and O’'Neill 2017), or (2-3), of the
dynamics in digital platforms, for example for the design and sharing of 3D-
printable files such as Thingiverse (Flath et al. 2017; Voigt 2018).

During the doctoral studies the author worked on all the three directions
(METH. 4), for the analysis of: 1) a digital ontology of design process, docu-
mented in ART. 5; 2) collaboration dynamics in Open Design projects on digi-
tal platforms, documented in ART. 3; 3) the global structure of the communi-
ty of maker laboratories on Twitter (Menichinelli 2016c). Digital ontologies
can be explored with a network analysis approach, in order to understand the
role and centrality of each of their element, and therefore uncover their in-
ternal organization, weights and influences (1). Open Design projects (not
just design projects, but also educational activities, platforms and definitions
related to Open Design) often use version control systems like Git and plat-
forms like GitHub for file storage, management, discussions and collabora-
tions. All of these can be analyzed by meta-designers in order to uncover the
architecture of the social interactions on the adopted platforms and facilitate
them (2). Furthermore, if meta-designers participate actively in the discus-
sion and development, their activities can be also assessed: they can thus un-
derstand their impact on the collaborative processes and their position, cen-
trality and influence in the social networks of the supported community.
Thus, they can then extract and analyze metadata of social interactions from
design projects and through that operate and understand their place in the
community. At larger scale, the global network of maker laboratories can be
explored in its social structure thanks to their connections on Twitter, adopt-
ed as a proxy of their interactions of multiple natures (3). With this approach,
not only singular node (participants) can be analyzed, but also sub-
communities can be identified with several different algorithms (Coscia
2019), and in this way meta-designers could define the social boundaries for
the definition of ontologies of specific communities.

Furthermore, these maps can be also elaborated in order to present the po-
sition of meta-designers inside the community structure of their context of
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work; in the case of the author, this possibility can be represented for exam-
ple by extending a previous research on the structure of the global communi-
ty of maker laboratories (Menichinelli 2016c) with search functionalities of
Twitter accounts by relevant keywords in their profiles (Massimo Menichi-
nelli 2020). The position of the author in the global community of maker la-
boratories on Twitter can be then found within Fab Labs and close to the bor-
der with Maker Faires and Hackerspaces (Figure 20). Such position not only
provides more insight to the author about his role and identity within the
Maker Movement, but also contextualizes his practice and research, and
point thus to which directions are still not explored in the movement for his
work. Social network analysis can thus contribute to identifying existing and
potential conflicts in the Maker Movement (Figure 4) and how they evolve
through the years and the role and position of meta-designers in them (Figure
20).
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Figure 20. Position of the author in the social network of Maker Laboratories accounts on Twitter (node
size: degree; node color: modularity class / community identified at resolution 1.0)

The identification of the social position enables meta-designers a qualitative
self-assessment of their role within the social network they operate in. This is
the approach taken in the research documented in this dissertation (in this
section and in ART. 3), and while it is enough for preliminary analyses, Social
Network Analysis provides several other more refined and quantitative op-
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tions for uncovering a role, based on the position but also on other features.
Within sociology, position and role in social networks are differentiated so
that position is defined as a place in a social structure based on patterns of
connection with other actors (similar patterns for different actors mean they
have the same position); a role instead is defined as a set of expectations at-
tached to specific positions (similar roles for different actors mean they share
the same specific behaviors and interactions) (Forestier et al. 2012). Roles can
then be found within a network (and therefore also for a meta-designer in a
network) by analyzing positions and the behaviors and interactions associat-
ed to them, or through features found in such behaviors: in this direction,
roles can be explicit (Forestier et al. 2012; Doran 2015). Furthermore, if we
consider roles as based on behaviors more than on structural position, they
assume a more dynamic nature: they can be identified from sequences of
activities done by actors in a network (Brendel and Krawczyk 2011) or from
sequences of communication or communication in online discussions
(Welser et al. 2007; Gleave et al. 2009). The adoption of such approaches
would provide further possibilities for understanding Open/P2P/DDD Sys-
tems as collaborative processes generated by distributed activities of multiple
actors with different roles rather than only the technical infrastructure for
the sharing of files.
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7. Conclusions

The previous chapter proposed the main findings of this dissertation, orga-
nized into four contributions, by further elaborating the articles here includ-
ed. This chapter concludes by contextualizing such contributions in the over-
all OpenMetaDesign framework and the Design community, highlighting how
they also constitute strategies for a future design research, practice and edu-
cation. These strategies provide a framework for further explorations on how
data, design and social dimensions influence and support distributed agency
in collaborative processes towards a redefinition of the relationship between
places, localities and digital media.

The introduction of digital technology opened up innumerable new possi-
bilities through digitalization and datafication; this unleashed a wave of ener-
gy and initiatives especially in its development in the storage and computing
infrastructure of Internet and the global system of documents and applica-
tions of the World Wide Web. But understanding which are the real concrete
possibilities, their implications, requirements, value and impact can be a dif-
ficult effort in such euphoria, and the Dotcom stock bubble was a global
earthquake that reminded everybody of this (Geier 2015).

The aftermath of this bubble saw many efforts that tried to still explore and
promote digital technologies while avoiding the pitfalls of not properly con-
sidering that the digital frontier cannot be separated from its entanglement
with the physical world. This awareness reoriented efforts and investments in
both business and research and coupled the digital world of bits with the lo-
cal and material world of atoms, and both the advancement in digital fabrica-
tion and the emergence of the Maker Movement can be seen as a conse-
quence of this.

These new directions have been promoted with the narrative that by mixing
bits and atoms with digital technologies, processes and materials we can
make (almost) anything. We can then bring a revolution not just on screens
but on objects and factories as well, from the digitalization of traditional
manufacturing to their miniaturization to nanotechnologies as both materials
and machines (Gershenfeld 2012; 2005), and even to biological materials
(Ginsberg et al. 2014; Myers and Antonelli 2012; Hockfield 2019).

As these technologies have been developed, implemented and offered in
more and more spaces, services, organizations, initiatives, debates and so on,
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they have become more democratized and therefore more accessible. We can
thus increasingly make (almost) anything in (almost) easier ways in (almost)
distributed and collaborative initiatives (almost) everywhere. Understanding
how this revolution of bits and atoms can be pushed has been an issue of ex-
ploring through practice and research, first by focusing on how to technically
and pragmatically make (almost) anything and then by focusing on how to do
it collaboratively in ways that are socially innovative, sustainable and accept-
ed.

The main question of makers went from “How can we design and make pro-
jects with digital fabrication and in distributed maker laboratories?” to “How
can we design and make projects together as a community and in a collabora-
tive way?”. And for makers that focus more on supporting other makers in-
stead of making things, that can thus be considered a type of meta-designers,
the question has been rather “How can we enable collaborative design and
making processes for communities?” or “How can we enable collaborative
design and making processes within communities while managing con-
flicts?”.

This dissertation tries to reply to such question by providing a framework
for studying how data, design and social dimensions can be integrated in re-
search and practice in order to improve distributed agency in collaborative
processes. The dissertation and the framework can be considered as explora-
tory, since they are the results of experimentations in a fluid and emerging
context with the aim of preparing the foundation for a more stable and orga-
nized future context. Here the Research through Design approach provided a
way for an Action Research of the author’s own practice and participation in
several communities, both local and global. And in order to network so many
distributed social networks the artifact of the research process became nec-
essarily a platform.

The artifact in such a Research through Design effort went through three
phases: from the proposal of a methodology (PHASE 1), to physical and digi-
tal design tools (PHASE 2) to ultimately a software platform (PHASE 3). The
shifts between phases were determined by reflecting upon the practice and
the results supported by the artifact, and interestingly such a sequence could
be also considered also as a design process: initially with the elaboration of a
concept, then with its prototyping and experimentation through canvases and
workshops, and then with the development of a complete software system.
The popular case of the Business Model Canvas is a similar example of how
starting with the definition of an ontology can facilitate the development of
design artifacts later: elaborated as an ontology in a doctoral dissertation at
first (Osterwalder 2004), it was then transformed into a design tool (Osterwal-
der and Pigneur 2010).

This dissertation is thus the result and the documentation of a research ef-
fort taking place through such a design process, its artifacts, contexts and
articles. The contributions presented here are a systematization of the main
insights into a Research through Design Framework (CONTRIB. 1) for design-
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ing ontologies of design processes and their platforms (CONTRIB. 2) in a re-
definition of Meta-Design (CONTRIB. 3) and of the profile and role of meta-
designers (CONTRIB. 4) within the Maker Movement. Gaps, research ques-
tions, articles and contributions can be clustered together in four categories:
design, analysis, practice & research, and context (Figure 21).
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Through developing and testing a digital platform, CONTRIB. 1 presents a
comprehensive Research through Design framework that connects meta-
design research and practice of meta-designers in analyzing, designing and
sharing open and collaborative design and making processes within open,
peer-to-peer and distributed systems. Developing and testing an artifact is
here not just a way for improving its effectiveness, usability and experience,
but rather for planning its development between research and practice. The
result of an exploratory research, it represents the foundation for future re-
search and practice, and therefore its validation and improvement should
come from evaluating its implementation in research, professional and edu-
cational programs with meta-designers and the profiles that can be found in
the Maker Movement: makers, designers working with social innovation ini-
tiatives, social entrepreneurs (Menichinelli, Gerson Saltiel Schmidt, and Fer-
ronato 2019). Mapping these profiles, their geographical distribution and im-
pact is also becoming part of the practice and research of the author; ART. 3
addressed the impact of the development of Open Design projects on the so-
cial dynamics and structure of communities. Further research has been pub-
lished on assessing the social impact of Maker initiatives through SIA (Social
Impact Assessment) frameworks implemented on digital platforms
(Menichinelli and Gerson Saltiel Schmidt 2019). Impact evaluation, especially
with composite indicators, is in parallel becoming part of the Open-
MetaDesign framework (Figure 22), which the doctoral research explored
only in the aspects of processes and networks, opening thus doors to many
practice and research future initiatives also for the dimensions of organiza-
tion, governance and impact of collaborative processes.

At the core of the Research through Design framework proposed (CON-
TRIB. 1), the OpenMetaDesign conceptual framework (CONTRIB. 2) is the
program that connects all the efforts in the spectrum between practice and
research. For example, the OpenMetaDesign digital platform is the artifact at
the center of the research documented in this dissertation, and its im-
portance is not as a tool per se but as the encoding of the conceptual frame-
work into a prototype that supports both the design of collaborative processes
and the redefinition of the conceptual framework itself. As a program, the
OpenMetaDesign conceptual framework enables the elaboration of educa-
tional, research and practice initiatives. It should be therefore evaluated
through such programs and especially centering them in developing and test-
ing with communities their specific ontologies of design processes. A further
refinement would be to understand which kind of platform and visualization
can be designed for each ontology and community.

The OpenMetaDesign conceptual framework and its artifacts and activities
has provided the experience for redefining Meta-Design (CONTRIB. 3) after
its integration with the Maker Movement. With a strong focus on meta-
designers facilitating distributed and collaborative processes within
Open/P2P/DDD Systems, it especially connected Meta-Design with Ontologi-
cal Design. The centrality of ontologies here add a further self-reflection of a
practice that 1) design processes as ontologies that 2) embed the ontology of
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design processes as seen by 3) the worldview (ontology) of a specific commu-
nity thus 4) constituting an ontology as a shared language and map that ena-
ble such community to navigate collaborative design processes. Furthermore,
here the adoption of a Research through Design approach in investigating
Meta-Design further highlighted the self-reflective and self-aware possibili-
ties of design. As the redefinition of Meta-Design here presented was based
on an artifact and the practice of the author, it should be expanded with re-

flections on multiple contemporary experiences and more theoretical contri-
butions.
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An overall theoretical redefinition of Meta-Design (CONTRIB. 3) emerges
from the reflection upon artifacts, practice and context of meta-designers;
consequently, a redefinition of who are meta-designers is the last contribu-
tion of this dissertation (CONTRIB. 4). A redefinition of the possible role,
knowledge and profile of meta-designers emerges from the analysis of the
skills and expertises necessary for the author in the development of the arti-
facts and their implementation in practice. Furthermore, the analysis of the
context where the author as meta-designer has worked highlights how social
network analysis can be used by meta-designers in order to understand their
position in social networks and influence in social dynamics of the collabora-
tive processes they support. Further development of this contribution might
be granted by an analysis of a plural system of meta-designers that operate in
different contexts and with different approaches.

Based on the Research through Design framework (CONTRIB. 1) and the
design definitions elaborated (CONTRIB. 2, 3, 4), the dissertation thus pro-
poses a first temporary, contextualized and transitional design theory
(Redstrom 2017) of Meta-Design within the Maker Movement.

A TRANSITIONAL DESIGN THEORY OF META-DESIGN WITHIN THE MAKER
MOVEMENT.

1. Meta-Design in the Maker Movement is a practice and research with
and for Open, Peer-to-Peer, Diffuse, Distributed and Decentralized
Systems done in makerspaces, communities and platforms and
through the design of bits (digital environments) and atoms (physical
artifacts) for supporting distributed collaborative processes (CON-
TRIB. 3);

2. Meta-Design in the Maker Movement is the development of a Meta-
Data Ontology for Ontological Design as the collaborative definition
of the ontology of design processes through the participation of a
community that shapes the ontology according to its worldview and
for its social and sustainable purposes and needs based on a digital
ontology encoded, visualized and edited in a digital platform (CON-
TRIB. 2, 3);

3. Meta-Design in the Maker Movement is the multi-disciplinary and
multi-professional practice of meta-designers that are designers, fa-
cilitators, participants, developers and researchers embedded in so-
cial networks that define their activities and profiles while at the
same time providing the boundaries for defining the ontologies they
design (CONTRIB. 4).

The contributions of this dissertation can be grouped by the design com-
munity they might be more interesting to. Following Findeli et al. (2008), the
three main “end-users” of design research are communities are of design re-
search, practice and education, and this consideration shows the weight and
relevance of each contribution to take into account when defining programs
based on OpenMetaDesign:
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1. the design research community: interested in “fundamental” or
“theoretical” knowledge (CONTRIB. 1, 2, 3);

2. the design practice community: interested in “applied” and “useful”
knowledge (CONTRIB. 2, 4);

3. the design education community: interested in “teachable” and “ap-
plicable” knowledge (CONTRIB. 1, 2, 4).

As the contributions might interest and affect the different members of the
design community, they can also be extended further for them. In Redstréom’s
approach to Research through Design (2017) the program is the focal point of
all the initiatives between practice and research, given its centrality in bal-
ancing them. Here the program is represented by the OpenMetaDesign
framework, and it represents thus the starting point for supporting all the
members of the design community by creating design research, practice and
educational programs.

The OpenMetaDesign framework is still more a conceptual model for ori-
enting practice, research and education, while a program for Redstrom is
rather an assemblage of material resources, institutional contexts, infrastruc-
tures, economic conditions; not a model but a planned set of events or ac-
tions. The OpenMetaDesign framework is thus not a complete program but a
model for building programs with further practice and research. Further-
more, for Redstrdm programs are characterized by being informed by a cer-
tain worldview: OpenMetaDesign has its own embedded values and
worldview, but it has been developed for further understanding its underly-
ing worldview and the one of the localities where it is adopted, and therefore
this feature operates towards an awareness and design of the embedded
worldview of programs.

At the core of the OpenMetaDesign framework is the ontology, and how de-
sign can influence it and being influenced by it. Here ontology has always a
dual nature: it is a media and a community, a technology and a worldview, a
global technical infrastructure and a set of local initiatives. In Open-
MetaDesign ontology unfolds as data and social elements, as software and
cultural elements, and design supports their connection by enabling their
discussion and editing by groups of people. OpenMetaDesign is thus a set of
practice, research and educational data/social design efforts that work in and
support collaborative distributed systems. Furthermore, the da-
ta/social/design elements are also present in the redefinition of the profile of
meta-designers as the structural element of the researcher dimension (CON-
TRIB. 3, Figure 19), providing thus also a direction for the author’s further
research.

Programs developed on top of the OpenMetaDesign framework might thus
cover activities that support how to design such ontologies and platforms (re-
search), how to develop, deploy and adapt them in real life contexts (practice)
and how to prepare new generations of designers in their design and adop-
tion (education). The Research through Design framework (CONTRIB. 1) here
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presented is not just a document of the process behind the dissertation, but
also the research strategy for evaluating all of these programs.

Through a research on the practice of meta-designers and educational pro-
grams for meta-designers, the framework establishes the foundations for
understanding which might be the different disciplines and professions nec-
essary for Meta-Design in each specific context, and how they can be con-
nected to the local worldview and its social processes and systems. The hope
is that with the OpenMetaDesign framework and its future evolution the prac-
tice and research of future designers will increasingly be also about a da-
ta/social/design approach to designing ontologies, not just as databases of
digital artifacts but also as social processes. Through the Maker Movement
both formally trained or formally employed designers and informal and ama-
teur makers have popularized the idea that the design culture comprises also
software and hardware; hopefully with programs based on the Open-
MetaDesign framework the design of ontologies will be popularized in a simi-
lar way.

In the Research through Design process of this dissertation the artifact
started as a conceptual methodology and then became a platform, and ulti-
mately ended as a reflection on ontologies as both digital technologies and
cultural worldviews. The emerging framework supports the definition of new
possible practical approaches, conceptual directions and educational and
research initiatives for meta-designers. At the core of both there is another
approach to design and making efforts and platforms that emerges and that
turns how digital movements are organized upside down. This dissertation
argues that in order to enable collaborative networks through digital plat-
forms it might be more promising to network distributed local initiatives and
their plural worldviews into global processes and organizations instead of
building one single global worldview that is then distributed to and through
local efforts.

The Maker Movement integrate bits and atoms, digital and analogue, local
and global, traditions and contemporary practices. Beside the impact over
manufacturing and collaborative practices, it can provide a setting for explor-
ing how to balance these opposites by transferring knowledge from one con-
text to another for implementing digital social innovations but by balancing
the role of global digital technology and visions with local worldviews and
needs.

The concept of ontology is central in the OpenMetaDesign framework, both
as a design material and as the design context. The connection between the
two meanings is a core element here, since often they are disconnected in
new media artifacts and especially in web initiatives, where a global commu-
nity with a single ontology is often the main worldview pursued. The work-
shop organized in South Korea and the research study organized in Milan
showed how users should not just be engaged in testing methods and tools,
but also for understanding how their worldview might affect their usage and
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redesign: not just usability or user experience but the worldview that defines
the data and its visualization.

The framework and its practice, research and educational programs are al-
so about redefining not just the meta-designers in the Maker Movement, but
how new media create interfaces between the physical and the digital, and
especially between the local and the global. The approach however is differ-
ent from the common practice, it is what Loukissas defines as an emerging
reaction towards the conventional digital universalism through a place agnos-
ticism attitude to digital media (2019), of which Negroponte is one of the
clearest and historical examples: “Digital living will include less and less de-
pendence upon being in a specific place at a specific time, and the transmis-
sion of place itself will start to become possible.” (1996, 163). This is a vision
of the Web as a “global community that works for everyone”, that reached its
widest implementation in Facebook (Zuckerberg 2017), but that influenced
even the development and adoption of such technologies and efforts that are
more localized, such as digital fabrication and Fab Labs, with Neil Gershen-
feld urging to “think globally, fabricate locally” (2012, 46). According to
Loukissas digital universalists adopt such place agnosticism in order to avoid
questioning the free market ideology: “If you are not influenced by your set-
ting, you are a more independent and economically rational individual”
(2019, 10).

The place agnosticism is thus also present in the Maker Movement, but
here as well there are signs for potential changes in the connections between
design and distributed systems. An example of similar but different perspec-
tives of this can be found in two apparently similar approaches for design and
distributed systems and making and social innovation. Both approaches have
a similar name, but with an important difference that distinguish between
them: Cosmo-localism and Cosmopolitan Localism.

Cosmo-localism emerges from the integration of a global open design
community with the digital fabrication technologies that enable the distribu-
tion of its projects. It is based on the idea that humanity is a single world
community, and therefore access and participation to the global design
commons should be treated as a human right (Ramos 2017; Bauwens,
Kostakis, and Pazaitis 2019). On the other side, Cosmopolitan Localism is
connected to design through distributed systems of social innovation for the
resilience of a sustainable society: “while centralized systems can be devel-
oped without considering the social fabric in which they will be implemented
[...] no distributed systems can be implemented (and therefore, no resilient
systems can be realized) without social innovation.” (Manzini and M'Rithaa
2016, 278). This approach connects design with a vision of a new sense of
place and a new idea of locality as a node in a variety of networks instead of
one single and homogeneous global community. This is the Cosmopolitan
Localism vision as described by Wolfgang Sachs, where local differences be-
come more valued as a reaction to a global homogenization:
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the fear that modern humans will encounter nobody else but themselves on
the globe is about to revolutionize contemporary perceptions. The pursuit of
space-centered unity is turning into the search for place-centered diversity. Af-
ter all, it is only from places that variety crops up, because it is in places that
people weave the present into their particular thread of history. Thus native
languages are beginning to be revaluated, traditional knowledge systems re-
discovered, and local economies revitalized. [...] The globe is not any longer
imagined as a homogeneous space where contrasts ought to be levelled out,
but as a discontinuous space where differences flourish in a multiplicity of
places. (1999, 105).

The contrast between a single globally connected and global community
and a complex assemblage of uneven and overlapping social systems has
been at the center of web technologies. The traditional utopian vision of the
web as a universal space feared balkanization as the ultimate menace
(Mueller 2017). But despite global connectivity, groups self-organize at multi-
ple scales but in fragmented ways, with clear geographical borders that are
consistent between physical and virtual spaces that reinforce the diversity of
individuals and groups (Hedayatifar et al. 2019). The author’s analysis of
maker laboratories on Twitter also shows that indeed what is supposed to be
one global community, the Maker Movement, is polarized into two factions
with different structures and overlaps of localized networks and more global
ones (Menichinelli 2016c). There are already many communities, more frag-
mented and nuanced: we are indeed after the fall of the Tower of Babel, with
multiple languages for addressing the same shared project.

In designing for distributed systems, Cosmo-localism aims at a universal
community, while Cosmopolitan Localism aims at valorizing local diversities
and connecting them globally. The OpenMetaDesign ontology was at first
developed with established approaches and tools such as Activity Theory and
Service Design, but workshops and research studies proved how these are
still far from being always understood and accepted everywhere and pointed
out how local worldviews should be rather addressed when designing digital
ontologies, platforms and visualizations. Here again the now old approach of
a global standard, a digital platform and visualizations slowly gives place to a
Cosmopolitan Localism of digital platforms, ontologies and visualizations.
Understanding how design and worldviews are connected when working with
communities and distributed systems might augment the impact, for example
by changing how complex and wicked problems like climate change are
framed, communicated and addressed (Yoder 2018) or with a specific ap-
proach for specific communities (Goldberg et al. 2019). Mass-collaboration
becomes less about global initiatives that are adopted locally and more local
initiatives that are scaled by being localized in a distributed way.

The valorization of local diversities as opposed to a universal community
brings another question: how many different local ontologies should there be
in an Open/P2P/DDD System? Here again the equilibrium of the Tower of
Babel: only one ontology would be too ambitious and would collapse, too
many ontologies would be noise and no collaboration. The identification of
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communities with social network analysis (CONTRIB. 4) could be a strategy
for fine-tuning the number of ontologies and their similarities and differ-
ences, by contextualizing them within the social structure, its path-
dependency and community governance mechanisms. Coupled with this so-
cial-driven strategy, a data-driven strategy could be based on the customiza-
tion of the ontologies or of their visualizations and interfaces: practitioners
expect that with emerging implementation of artificial intelligence in website
and platforms more customization could follow, adapting to people’s usages
and to the communities’ local dynamics (Zasada 2020).

We are now increasingly realizing that data and localities are entangled in
more complex ways than previous considered, and especially in contrast with
the common practice of current digital platforms. To sum this new approach,
all data are local (Loukissas 2019); data can represent local knowledge (Ezoji
and Matta 2019); algorithms are socially-bounded and diffuse artifacts (Seaver
2017); new media technologies should be designed following the worldviews
of an increasingly diverse community of users (Srinivasan 2013). Data are
always entangled with the local context, knowledge, community and algo-
rithms, and they should be referred to as data settings instead of data sets:
“data are cultural artifacts created by people, and their dutiful machines, at a
time, in a place, and with the instruments at hand for audiences that are con-
ditioned to receive them” (Loukissas 2019, 1-2) and algorithms are entangled
with them in situated and multiple ways. Furthermore, researchers have de-
veloped ontologies that identify tangible and intangible resources of geo-
graphical, human, economic, political capital in a local territory; the purpose
of such ontologies is to represent the territorial knowledge on and for sus-
tainability to enhance the knowledge and agency of actors within local indus-
tries (Ezoji and Matta 2019).

As more non-Western users are increasingly adopting new media technolo-
gies, these should be designed according to their values, priorities, and on-
tologies in order to empower them. Such effort might be done by analyzing
their experiences and the processes they represent through a community-
based ontological approach that comprehend not just one ontology but a set
of networks of multiple ontologies (Srinivasan 2013). Finally, algorithms are
heterogeneous and diffuse socio-technical systems, and should be considered
“as” culture. They are determined by social engagements rather than by
technological or material constraints and are tied to social (group) bounda-
ries: between who shares the same definition and understanding and who
does not. They should be explored through ethnography using fieldwork to
discover what they are in a practice that sits at the boundaries of diverse
communities of practice (Seaver 2017). Following a Posthuman / More-than-
Human perspective in design (Forlano 2017), because of their agency plat-
forms and algorithms (and in general, non-human actors) should be also ex-
plored in their ethical know-how, co-performance and responsiveness with
human actors (Giaccardi and Redstrom 2020) for example with Actor-
Network Theory (Latour 2007). As part of the meta-design ecosystems and
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processes, non-human actors can be considered meta-designers, and future
research should explore the features and dynamics of such meta-designers.

Overall, this dissertation is also a reflection about the traditional digital uni-
versalism of the Maker Movement, its limitations and that a way forward
might be by rebuilding the movement from the practice with research, plat-
forms and a focus on ontologies. OpenMetaDesign redefines the act of col-
laboratively deciding design processes, the understanding of design process-
es, the role and profile of meta-designers and a comprehensive strategy for
bridging research and practice with a Research through Design approach.
Such strategy enables the creation of practice, research and educational pro-
grams for designing with distributed social collaborative networks. In this
emerging context of the Maker Movement, this dissertation is not strictly
speaking a reflection upon a practice: here practice is the context for Re-
search through Design. Not reflection on practice, but through practice; not a
generalization of a single practice, but insights, tools and strategies from one
practice shared to be adopted and modified by other practices.

Ontology is here the new link between data and local, bits and atoms, for
enabling distributed agency while respecting local differences: we design
digital culture and technology for understanding (local) ontologies and con-
nect them globally for enabling collaborative and distributed design and mak-
ing processes. Ontology has here a dual nature of media/community, bring-
ing thus forward two directions for future practice and research: data/social
design. With social systems defining the worldview and the design efforts,
social network analysis can be useful then for finding the social position, dy-
namics and impact of meta-designers but also the boundaries of the
worldviews they have to work with. In Design for Social Innovation the “so-
cial” dimension applies to both the “how” (the process) and the “why” (the
social, societal and systemic goals). OpenMetaDesign thus adds the “what” to
them by supporting the design of social processes.
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Abstract

Since the turn of the century, the discipline of design has increasingly fo-
cused its attention on its application to projects and groups of users at a larg-
er scale. Researchers and practitioners have tried to understand how design
could shift its focus from single users to local and online communities, from
isolated projects to whole complex systems. These new perspectives conse-
quently brought the interest of designers to the tools and strategies that can
enable their interactions with larger groups of people distributed in several
localities. More specifically, designers and researchers started adopting
many approaches coming from software development and web-based tech-
nologies, like open source, P2P, diffuse, distributed and decentralized sys-
tems. This article proposes a preliminary framework for understanding and
working with the integration of design with open, P2P, diffuse, distributed
and decentralized systems. In one direction, such open, P2P, DDD systems
can be applied into design practice: this first intersection has many applica-
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tions, from digital projects to P2P-based initiatives to physical projects de-
signed and manufactured on global networks of distributed laboratories like
Fab Labs and Makerspaces. In another direction, design practice can also
have a role in enabling such systems through the analysis, visualization, and
design of their collaborative tools, platforms, processes, and organizations.
Design, therefore, could learn from such systems and also improve them.
This second intersection falls into the meta-design domain, where designers
can have a role in building environments for the collaborative design of open
processes and their resulting organizations.

The article therefore addresses this phenomenon by providing both an
analysis of the concepts and the history of both directions and, in order to
understand the phenomena with a broader overview, it proposes a prelimi-
nary framework for understanding the possible intersections of design with
open, P2P, diffuse, distributed and decentralized systems through both litera-
ture and case studies. As the framework is still preliminary, the article pro-
vides as a conclusion some possible strategies for validating or improving the
framework.

Keywords

Open design, peer-to-peer, distributed systems, meta-design, mass-
participation

1. Introduction

Since the turn of last of the century, the discipline of design' has increasingly
focused its attention on its application to projects and groups of users on a
larger scale than in the previous decades. Several approaches have addressed
the participation of users inside design processes, from participatory design
to user-centered design, from user experience design to co-design (Rizzo
2009). Even in the art world, participation has been relevant in the past dec-
ades, especially with new media art, net art? and activism (Bazzichelli 2008;
Dezeuze 2012) where it has grown on a larger scale. More recently, design
researchers have worked on co-designing with communities instead of single
users (David, Sabiescu, and Cantoni 2013), and even with online communities
using both online and offline tools (Nakki and Antikainen 2008). The shift
from local to online communities is important in the path towards including
more users in the design processes, potentially even a large number of them
thanks to the scaling and enabling features of social media and online plat-

1 The design term has several meanings in the English language and it is adopted by several disciplines. Within
this paper, we consider design any project or approach developed by the professional and research community
of designers, in all its kinds (industrial design, graphic design, interaction design, and so on), and therefore it
could refer to both digital and physical artifacts, material and immaterial projects.

2Within this paper, we refer to net art broadly as artworks and approaches developed with the support of Inter-
net for their development, fruition, interaction and participation by users.
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forms. Researchers and practitioners have tried therefore to understand how
design could shift its focus from single users to local and online communities,
from isolated projects to whole complex systems. The social, economic and
technological changes of the past decades have created new scenarios that
are strongly influenced by the phenomena of globalization, the quest for sus-
tainability and recurring economic crises. All these phenomena have brought
to the attention of a considerable number of researchers and practitioners in
many fields the emerging role of territories and of the communities that live
in them for shaping the future of society. Even the design discipline itself—
which traditionally focused only on artifacts (be they material or immaterial),
but much less on territories and communities—has, since the first years of
this century, started to focus on how it could address and foster local re-
sources, communities, and initiatives. Some research projects, workshops,
and exhibitions were developed, especially in Europe and Italy, with the fo-
cus on the relationships between Design and local resources, communities,
identities and economies (Verwijnen and Karkku 2004; Fagnoni, Gambaro,
and Vannicola 2004; Cristallo et al. 2006). Some of this research also focused
on how design could interact with the local dimension and the local commu-
nity (Villari 2013; Maffei and Villari 2006; Menichinelli 2006). These new per-
spectives have consequently brought the interest of designers and design re-
searchers to the tools and strategies that can enable their interactions with
larger groups of people distributed in several localities. More specifically,
designers and researchers started adopting many approaches coming from
software development and web-based initiatives and technologies, like open
source, P2P, diffuse, distributed and decentralized systems [Figure 4]. All these
web-based initiatives and technologies have become interesting for their abil-
ity to exploit the possibility of scaling to hundreds or thousands of people.
This new scale for participation and for projects also brought more interest to
the dimension of complexity, which is one of the frontiers for the discipline
of design, both for visualizing it and for embracing it in many directions. The
complexity of the local dimension and of the collective intelligence emerging
from potentially high scale participation are redefining many design ap-
proaches.

In this direction, we might find relevant and useful all the possible projects,
approaches and tools that may be generated from the intersections of the
design discipline with open, P2P, DDD systems. One of the most popular ap-
proaches is open design, intended as the intersection of design with open
source, which is an approach commonly credited to the designer Ronen Ka-
dushin (Troxler 2011). According to Ronen Kadushin, open design projects
are strictly CAD information published online under a Creative Commons
license that can be downloaded, produced, copied, modified, and produced
directly from file by CNC machines (Kadushin 2010). Further research has
investigated the dimension of the open design phenomenon by addressing
open source physical objects (Balka, Raasch, and Herstatt 2009; Raasch, Her-
statt, and Balka 2009). This article argues that there might be many more ap-
proaches generated from the intersections of the discipline of design with
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open, P2P, DDD systems and that they are not necessarily restricted to tangi-
ble goods, since many design projects are immaterial or digital. In order to
explore this landscape, a search for possible publications was done in several
databases like Scopus, Web of Science, JSTOR, Google Scholar [Table 1]:

Search term Scopus Web of Science | JSTOR Gooogle Scholar
“open design” 636 754 36 400

“p2p design” 23 8 0 22

“distributed 817 557 26 985

design”

“diffuse design” | 6 6 0 0

“decentralized 232 111 11 144

design”

Table 1. Number of possible publications about the intersections of Design with Open, P2P, DDD Systems
in the databases of Scopus, Web of Science, JSTOR, Google Scholar. The terms were searched in title,
keywords, abstracts except for Google Scholars, where they were searched in title only.

The results from the databases generally fall in the same scale. The data
gathered from Scopus was further investigated, since it provided additional
metadata regarding the subject areas and time of the publications. We can
generally observe that the publications mostly cover distributed, open and
then decentralized design, and very little P2P and diffuse design [Figure 1].
The publications were mainly produced in the subject areas of engineering
and computer science; medicine and mathematics followed [Figure 2]. Arts
and humanities, and subject areas related to design and net art are poorly
represented, showing that the publications in the such disciplines of design
are either few, not mapped by Scopus, or that the size of the phenomenon is
still small. Furthermore, data about the date of publication shows how the
topics were not really addressed in the 1960s and 1970s, but they mostly grew
in popularity the 1990s and have experienced an high growth since the 2000s
[Figure 3].

The gathered publications could be therefore only partially related to the
discipline of design, only very recently for their majority, and unevenly
among open, P2P and DDD systems; questioning the ability of such literature
or of such databases to explain the phenomenon, or suggesting that more
extensive research could provide more insight. Therefore, the thesis of this
paper is that there might be many more approaches generated from the in-
tersections of the discipline of design with open, P2P, DDD systems, that they
are not necessarily restricted to tangible goods, that existing literature might
be insufficient for understanding them, and that a preliminary framework
could be proposed here by analyzing both literature and practical cases. Such
a framework is intended for future literature and case analysis in order to
enable design researchers to both understand the phenomenon and improve
or reject the framework, and design practitioners to know which possible
formats, approaches, tools and projects could be adopted in designing pro-
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jects in their work and how many combinations are possible at the moment,
for designing new approaches and tools. A preliminary framework needs
validation, rejection, or modifications, and possible strategies for this evolu-
tion are outlined in the conclusions of this article.

Number of publications
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Figure 1. Number of publications by search terms found in the Scopus database.
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Figure 3. Time plot of the number of publications by search terms found in the Scopus database.

In order to build this preliminary framework, relevant literature and cases
regarding the intersections of design with open, P2P, DDD systems were ana-
lyzed by trying to understand how they integrate, especially with regard to
three questions: 1) is the case/publication inspired by open, P2P, DDD sys-
tems? 2) is the case/publication based on the adoption of open, P2P, DDD sys-
tems? 3) is the case/publication aimed at designing open, P2P, DDD systems?
After analyzing the cases and publications, the position of this article is that
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design could interact with open source, P2P, diffuse, distributed and decen-
tralized systems in two directions: 1) by embracing them in its practices or 2)
by applying its practices in order to improve and implement them [Figure 6].
Many projects and publications have been produced in both directions, but
generally with more focus on how design could adopt open source practices
and tools inside its practice. Both directions could be therefore explored
more by design practitioners and researchers. The article therefore addresses
this phenomena by providing both an analysis of the concepts and the history
of both directions and, in order to understand the phenomena with a broader
overview, it proposes a framework for understanding current possible inter-
sections of design with open, P2P, diffuse, distributed and decentralized sys-
tems through literature review and case studies. In conclusion, it points to
possible strategies for validation and evolution of the framework.

2. Promising approaches for designing at a larger scale: Open, P2P,
Diffuse, Distributed and Decentralized Systems

The introduction of digital technologies in the past decades has either ena-
bled new forms of organization and new forms of distribution of resources,
or it has modified or rendered obsolete old forms, especially thanks to infra-
structures such global network of devices and technologies (the Internet) or
information and documents (the World Wide Web). These technologies have
shaped new ways of working and participating in projects, which in turn have
contributed to shaping these technologies. These new technologies and their
related organizational forms have been experimented with not only in soft-
ware and web projects, but also in projects related to music, biotechnology,
movies, science, art, design and so on (Goetz 2003). There are, however, dif-
ferent formats, terms, and approaches for understanding and therefore de-
signing with and for these web-enabled technologies and organizational
forms. In order to understand the possible relationships between design and
them, this section provides a brief overview of them through a literature re-
view and some cases. This overview intends to establish a starting point for a
connection between open, P2P, DDD systems and their integration with de-
sign in the next two sections.

Free Software

Peer Production Diffuse, Open,
Open Source Software < o
p2p Crowdsourcing Decentralized, P2P,

Collective Intelligence Distributed DDD,
Web 2.0

Networks Systems
Foundational First generalization Proposed generalization Main framework
phenomena frameworks of network architectures

Figure 4. Frameworks for under- standing mass-participation phenomena.

These technologies and organizational forms have become interesting for
their ability to enable participation, collaboration, and sharing on a mass lev-
el. Historically, their origin can be traced back to the first years of computer
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science and software development, when it took place in many academic in-
stitutions, and from where it also took the ethic of sharing and participation
which would later become the Hacker ethic (Himanen 2001). At the begin-
ning of the 1980s, however, the software industry started changing its busi-
ness models with the introduction of personal computers, and the develop-
ment of software was less based on sharing and more on closed strategies
based on proprietary rather than common licenses. In 1985, Richard Stallman
founded an initiative that would be the starting point for renewed interest in
sharing and collaboration: for him, being able to access the source code of a
software is a requirement for personal freedom, hence the term free software
(and the Free Software Foundation he established for facilitating its develop-
ment) (Stallman 2002). The main components of free software were the GNU
operating system and the GPL license, which are still the basis for many pro-
jects today. The free software movement, however, grew slowly because of
the difficulties in finding like-minded hackers. A turning point came with the
opening up of the Internet to the general public at the beginning of the 1990s,
which enabled more hackers to meet and create a community, and Linus
Torvalds to develop the core of the GNU operating system, the Linux kernel
(hence the more formal name GNU/Linux for the commonly named Linux
operating systems). Linux proved to be another foundational project, not just
on the technical level, but also for proving that a complex project could be
developed by an online community in a more efficient way than a traditional
closed and hierarchical project: the participation of a large complex social
system is the key to its success (Raymond 1999; Kuwabara 2000). The term
free was controversial and less accepted by companies, and in order to pro-
mote the concepts further, a group of hackers developed the term open
source and the Open Source Initiative instead (Perens 1999), shifting the fo-
cus from freedom to openness, with a stronger accent on methods and pro-
cesses than on philosophy, with more focus on the design of systems and
processes than on ideas and principles. Both terms and approaches overlap
and have different nuances at the same time, but the term open source
gained particular momentum and became an inspiration for the adoption of
the same practices and principles outside the software movement, a phe-
nomenon that was firstly witnessed at the beginning of the 2000s (Goetz 2003)
and that has sometimes been called open source everything (Steele 2012). The
concept has been considered not just in terms of technology, but as an organ-
izational form and approach more suited to the knowledge society (Mulgan,
Steinberg, & Salem 2005).

Like software development, the same trend is found with Web platforms
which, around 2005, stopped being static or managed only by a closed team
and started opening the production of content to every user. This phenome-
non became associated with a further evolution of the Web and therefore of
many initiatives that could be organized on the Web, thanks to the term Web
2.0 (O’Reilly 2005). New online platforms like YouTube or Facebook emerged
and at the time they were considered as both new kind of business and a so-
cial experiment of digital democracy on a mass scale, thus also representing a
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further evolution in the role of citizens (Grossman 2006). All these free, open
and 2.0 initiatives of potential mass-collaboration were then analyzed mainly
in terms of business potential (Tapscott and Williams 2006; Tapscott and Wil-
liams 2010) or in terms social and collaborative approaches which could lead
to the emergence of a global collective intelligence (Leadbeater 2009; Shirky
2008; Shirky 2011; Surowiecki 2005). All these approaches tried to create a
framework for understanding and promoting these initiatives of mass-
collaboration, and slowly more differences and criticisms emerged in the
approaches and in the literature and public opinion. The term crowdsourcing,
for example, started as a generic term for mass-collaboration (Howe 2006;
Howe 2008), but later became more synonymous with mass-competition
where tasks are highly regimented and pre-specified in order to exploit cost
reduction thanks to the outsourcing to the online crowd, rather than a free
and collective exploration of creative opportunities (Benkler 2016). Web 2.0
platforms and social media are increasingly under the analysis regarding
their real neutral position and influence on the social, political, and econom-
ic dimensions of society (Lovink and Rasch 2013; Morozov 2014; Morozov
2012). The increase in the size of such platforms has brought more side ef-
fects to society and welfare (Morozov 2016) and politics (Epstein 2015) than
just global interactions; there are effects that work at a deeper level, affecting
our relationship with knowledge by making us privilege some ways of pro-
cessing information over others, with unprecedented dynamics that are not
always necessarily democratic or expressions of a collective intelligence, and
with more profound philosophical and epistemological implications (Lynch
2016). These critical dimensions further suggest how such formats are not
only always completely positive, but also how it is important to reflect on how
it would be possible to modify and design them.

Some approaches therefore have tried to find differences among all these
cases of mass-participation. A relevant approach that focuses on the organi-
zational and economic implications of such initiatives is the concept of peer
production (Benkler 2002), which consists of a subset of cases of collective
intelligence where control and activity are decentralized, where monetary
and non-monetary incentives are present and where inputs and outputs are
mostly governed as open commons (Benkler 2016). Peer production is im-
portant not as a technological innovation, but rather as an innovation in the
organization of work thanks to technology, which shows an organization dif-
ferent from markets or hierarchies. In peer production, the distributed pool
of users/designers participating in a project can better identify who is the best
person for a task, with an improved identification and allocation of human
creativity, since human knowledge, experiences and skills are highly variable
and distributed. The concept of peer production has been mainly developed
around the production of digital content, but it has also inspired discussion
around how it could be applied to physical goods (Siefkes 2008; Bauwens
2009).

The same goal of generalizing methods and principles from mass-
collaboration to the whole society is one of the aspects that has generated
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interesting reflections on the possible dynamics enabled by peer-to-peer soft-
ware, where nodes in the network (devices, but also users) are directly con-
nected without a middleman. Peer-to-peer software infamously emerged at
the end of the 1990s with the file-sharing service Napster and are therefore
commonly linked to the illegal distribution of digital content. However, such
and similar cases proved to be more interesting because of their more effi-
cient distribution for a much wider variety of content than the traditional
centralized network (Benkler 2002). Furthermore, this principle for social
interaction has been elaborated as a whole scenario for a sustainable future
society besides mere software applications (Bauwens 2005; Kostakis and
Bauwens 2014). Peer-to-peer software is indeed bringing innovative ap-
proaches to many practices, and not just in video-conference systems or file
sharing. An interesting example in this direction comes from Bitcoin, a peer-
to-peer based software that enables decentralized pseudonymous transac-
tions of a digital currency which is in turn generated by the distributed data
processing that users offer in order to verify and record such transactions in a
distributed database, the blockchain (Nakamoto 2008). The blockchain is what
is commonly considered as the most innovative component of Bitcoin, as the
decentralized “trustless” proof mechanism of all the transactions on the net-
work, that can be extended from currency to markets to organization, art and
many other projects (Swan 2015). The global interest around Bitcoin and the
blockchain has generated many experiments and approaches regarding their
generalization, like Dapps (decentralized applications), DAOs (decentralized
autonomous organizations), DACs (decentralized autonomous corporations),
and DASs (decentralized autonomous societies). All these terms essentially
propose peer-to-peer-based and sometimes Al-based software that can decen-
tralize consensus without a centralized communication and control that can
manage organizations, sometime in an autonomous way (Swan 2015; Raval
2016).

We have seen the main technologies and related organizational forms,
principles and framework that have influenced the general awareness about
the possibilities and modalities for managing participation (collaboration and
competition) on a mass scale. They mostly refer to decentralized communica-
tions where each participant is a peer, where the work is based on shared
assets and outcomes and agency are distributed over networks. All these ini-
tiatives start as technological innovation but also reach (or are believed to
reach in the future) the economic and social dimension of society. As we have
seen, there is a common stress on the distributed and decentralized nature of
communication, control and agency in socio-technological networks. The
distinction between centralized, decentralized and distributed networks of
communication has been part of many reflections on the architecture of
communication networks since the inception of the Internet, with the goal of
designing a network that could withstand enemy attacks (Baran 1964). These,
however, are mainly theoretical discussions about ideal types of networks,
and many times there are no clear boundaries and definitions of them, or
terms are adopted mainly as a reaction to traditional hierarchies, intended as
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centralized networks where one node control all the other nodes or the inter-
actions among the other nodes. As a conclusion of this section, we propose to
integrate open and P2P dynamics into a simple framework that tries to clarify
such concepts of systems defined by network architectures as the fundamen-
tal architecture of social and technological interactions. We propose to add a
diffuse kind of system, and we integrate diffuse, distributed and decentralized
systems with open and P2P systems, extending Paul Baran’s famous visualiza-
tion of networks (Baran 1964) [Figure 4 - Figure 6]:

e Diffuse systems: the general meaning of this term could be linked to ill-
organized, not concentrated or localized initiatives (“Diffuse” 2015).
Therefore, they could generally refer to systems where the agents are
spread and not connected or coordinated (if not at the local level then
within a very short range) and where activities and assets are not ho-
mogeneously present in all the agents.

e Distributed systems: the general meaning of this term could be linked to
computer networks in which processing and storage of information is
shared among many coordinated devices (“Distributed” 2015). There-
fore, they could generally refer to systems where activities and assets
are shared and coordinated among the agents, and where control and
influence is spread as much as possible among the agents and locally
optimized at short range.

e Decentralized systems: the general meaning of this term could be linked
to the dispersion, distribution, or delegation of functions, position and
powers from a central authority or place to regional and local authori-
ties or places (“Decentralization” 2015). Therefore, they could general-
ly refer to systems where activities and assets are shared and coordi-
nated among the agents, and where control and influence is concen-
trated among few nodes instead of a single one.

Diffuse Distributed Decentralized Centralized
Network Network Network Network

Figure 5. Network simulations for DDD Systems.

The framework of such DDD systems is a preliminary and broad one, and it
would require a more complex formulation that is beyond the scope of this
article, especially with approaches related to network science in order to un-
cover its network structure. This article proposes a simple and preliminary
description, in order to build the preliminary framework of design with open,
P2P, DDD systems. In this case, DDD networks were simulated by software
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[Figure 6]°, providing a first rough description of such networks: 1) in diffuse
systems, nodes are connected by network proximity at a very low distance,
enabling only very local structures; 2) in distributed systems, nodes are con-
nected by proximity, but at a larger distance, enabling local structures to be
connected globally; 3) in decentralized systems, nodes are connected by prox-
imity to local hubs which are more important in the networks; 4) in central-
ized systems, nodes are connected to one or very few hubs who completely
control the whole network.

Open and P2P systems, coupled with general DDD systems can be regarded
as the main framework for understanding phenomena of mass-participation.
The intersections of these phenomena with the design discipline has generat-
ed several approaches and applications that will be explored in the next two
sections and that will be referred by number to the main visualization of the
framework proposed in this article [Figure 4 - Figure 6]. There are two main
directions for the intersections we will examine here, and the following sec-
tions will address them in their interactions with design.

3. Design adopts Open, P2P, Diffuse, Distributed and Decentralized
Systems

In one direction (1), such open, P2P, diffuse, distributed and decentralized
systems can be applied in design practice: this first intersection has many
applications, mostly with the open source practice. The open design phe-
nomenon (1.1) has passed through a first stage of hypotheses and first at-
tempts (1999-2005), then through a period of expansion and construction of
an ecosystem between several projects (2005-2010), and finally to a stage of
relevant interest from mainstream researchers, media and institutions (2010-)
in which it is seen not only as a hypothesis but as a feasible proposal with
many elements yet to be explored. The origin of open design is sometimes
traced back to the work of Ronen Kadushin and his Open Design Collection of
Creative Commons-licensed objects that can be manufactured digitally and
that started in 2005 (Troxler 2011). However, one of the first online platforms
for open and collaborative design, Thinkcycle, was already active in a research
project at MIT during 2001-2002 (Sawhney 2003). These two origins already
show different approaches: open design as digital files of projects (which is
the focus of this section) or open design as an online platform for collabora-
tive design processes (which is the focus of the next section). The following
cases and publications are examples of this direction, and could be adopted
in exiting projects and research or they could provide inspiration for further
work along this direction.

As shared digital files of projects (1.1.1), open design has been applied to
several different fields of design, and not just to product design. Among the
early projects, Openmoko (“OpenmokoTM - Open. Mobile. Free.” 2013) and
then BugLabs (“Bug Labs” 2015) are particularly interesting for being com-

3 https://gist.github.com/%200penp2pdesign/ecb64798f004%20bd9c7619a5445d3cbfe4
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pletely open products in the software, hardware and design (encasing and
interface) files. Openmoko was a smartphone project released as open
source; BugLabs consists of a series of electronic devices that can be integrat-
ed in order to build complete products (furthermore, the design components
of BugLabs were designed by IDEO). There have been, however, cases of
open design that are not related to technology or industrial products; among
the many projects, two directions are particularly interesting: fashion design
and typographic design. The fashion industry is an interesting case for open
design, given its peculiar IP regime with little protection and a tradition of
imitation and learning from peers (Raustiala and Sprigman 2012). One of the
most interesting projects of open design in fashion design, for its wide reach
and completeness, was OpenWear, a collaborative clothing platform, open
fashion collection, and brand developed between 2009 and 2012 with the goal
to optimize the competitiveness of small producers through collaboration,
common-based resources and community (Niessen et al. 2010; Romano 2015).
Besides the reflection and the experimentation on the economic and social
impact of an open design project on workers, the project made a founding
contribution to the reflection on open design not just as blueprints but also as
a brand. Regarding typographic design, this direction is interesting because
this is an immaterial kind of design, but definitely linked to its tradition more
than to technology (1.1.2). The first examples could seen in the Gentium font
(“Gentium” 2015), the Ubuntu Font Family for the Ubuntu Linux operating
system (“Ubuntu Font Family” 2011) but even in Source Sans Pro (Hunt 2012),
designed by Adobe, the company that delivers a relevant part of the proprie-
tary software used by designers (and therefore a historical step in the diffu-
sion of open design among commercial and proprietary companies). Other
interesting open design experimentations can be found also regarding the
organization of spaces as in interior design like the Instructable Restaurant
(Hendriks 2011) (1.1.3) or in architecture (1.1.4), with first experimentations
in competitions like Open Architecture Network (TED 2006) or in academic re-
search such as the Open Source Building Alliance Operation (OSBA) at MIT (Lar-
son et al. 2004), in experiments from practitioners such as the WikiHouse
online platform (TED 2013) or in recent collaborative reflections on open de-
sign in architecture as a new culture (Ratti and Claudel 2014). Recent cases of
corporations and media becoming more interested in experimenting with
00pen dDesign could be considered as a sign of it entering the mainstream
(Menichinelli 2011b; Menichinelli 2011c; Menichinelli 2011d). A further ele-
ment that has contributed to the growth of the phenomenon is the emergence
of the distributed manufacturing scenario (Bauwens 2009; Bianchini and Maf-
fei 2013) and of the identity of Makers (Anderson 2012; Hatch 2014), which in
part develop design projects in a collaborative way in a global community of
many Maker laboratories with shared traditional and digital manufacturing
technologies such as Fab Labs, Makerspaces, Hackerspaces etc. (Abel et al.
2011).
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Figure 6. A framework for understanding the intersections of design with open, P2P, DDD

The main reflections regarding open design have been early attempts at un-
derstanding it as a potential framework (Ciuccarelli 2008), statistical analysis
of the early cases (Balka, Raasch, and Herstatt 2009), mainstream diffusion
(Abel et al. 2011), and analysis regarding its relationship with innovation and
the role of designers (Cruickshank 2014). Other authors link oOpen dDesign
with the evolving practices of co-design, identifying it as a fourth “turn” di-
rected towards a further engagement of users in the design process thanks to
a focus on open and peer-driven processes taking place in resources as
shared commons (Marttila and Botero 2013). A common approach for under-
standing these collaborative phenomena is the drafting of definitions instead
of manifestos (Perens 1999; Stallman 2002). As a further sign of the recent
emergence of the phenomenon, there are many attempts at defining open
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design (Tooze et al. 2014; Aitamurto, Holland, and Hussain 2015), but at the
time of writing there is no generic, common and collectively shared or devel-
oped complete definition. Furthermore, almost mirroring the split between
free software and open source software (but without the same history, chron-
ological order and dynamics) some activists, practitioners and researchers
prefer to use a term closer to free software such as libre design or its local
translation—mainly in Brazil (Instituto Faber-Ludens 2012) and France (Asso-
ciation Entropie 2013).

The P2P, diffuse, distributed and decentralized systems mostly refer to so-
cial dynamics and organizational formats, and therefore these are approach-
es that can be translated to design projects less easily, due to the complexity
of the topic. Regarding P2P, although we could see a series of P2P-based de-
sign initiatives (1.2), few examples can be traced to the introduction of a cate-
gory of physibles (i.e. digital files of physical object that could be 3D printed)
on The Pirate Bay (Laird 2012), concretizing the common fears of a piracy of
physical products within P2P networks. Other examples, while not directly
linked to P2P, can be understood as being inspired by P2P dynamics (1.2.2):
the Coca-Cola Company manufactured a few cans and bottles for its beverag-
es that enable and foster the sharing of the beverage among its customers,
almost in a P2P way (Kiefaber 2013; Monllos 2014). Regarding DDD systems
and DDD-based design initiatives (1.3), there are three main directions of ap-
plication inside design projects: (1.3.1) using data from distributed agents to
build a collective project, even if it is uncoordinated (Agarwal et al. 2011);
(1.3.2) the adoption of the distributed manufacturing scenario for the produc-
tion and distribution of projects (Bauwens 2009; Bianchini and Maffei 2013);
(1.3.3) the use of decentralized financial systems for the production and dis-
tribution of an artifact: Plantoid by Okhaos (okhaos 2015) is an example of a
self-creating, self-propagating artwork that uses Bitcoin to gather and man-
age the necessary resources for funding artists to participate in its creation
and distribution. Here the main concepts are therefore linked to the manag-
ing and exploiting of networks in developing, producing and distributing pro-
jects.

4. Design for the organization of Open, P2P, Diffuse, Distributed and
Decentralized Systems

On another direction (2), design practice can also have a role on enabling and
replicating such open, P2P and DDD systems through the analysis, visualiza-
tion, and design of their tools, software, toolkits, platforms and collaborative
processes and organizations. Design, therefore, could not only learn from
such systems but also improve them. This second intersection can be consid-
ered more as part of the meta-design domain, where designers can have a
role in the building of environments for the collaborative design of open pro-
cesses and their resulting organizations. Meta-design is a broader concept
with several meanings and no single definition; here we refer to Giaccardi's
overview of the topic (Giaccardi 2003). Meta-design is not an established de-
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sign approach and practice, but rather an emerging design culture (especially
related to interaction design) that intersects with net art. The interest on the
meta-level shifts the focus from objects to process, from contents to struc-
tures, from design as planning to design as seeding or emergence. Giaccardi
identifies three main different meanings for meta-design, based on the dif-
ferent meanings of the prefix “meta-":

1. behind (or designing design): “Design of design processes” / “Design of
the generative principle of forms” / “Design of the design tools”;

2. with (or designing together): “Design of media and environments that
allow users to act as designers” / “Design of the organization of flows”;

3. between/among (or designing the “in- between”): “Designing the spaces
of participation” / “Design of relational settings and affective bodies”.

Open, P2P, DDD systems have many connections with meta-design: on one
hand there are many meta-design approaches that enable them; on another
hand, Meta-Design has historically been associated with many technologies
and approaches which are now related with such systems, such as mass-
customization, digital fabrication, generative design, open processes, and
participation in online communities. This direction is mostly related to the
concept of design for social innovation, where designers work on the social
dimension and for social goals (Manzini 2015), with these approaches there-
fore considered (2.1) tools, components and toolkits to be applied in projects
or (2.2) as a whole project or rather comprehensive approaches to projects.
Both approaches could be integrated: for example, tools from (2.1) could be
part of comprehensive approaches in (2.2). These approaches have different
philosophies and different interest at the meta- level, and therefore they ena-
ble different types of projects and systems [Table 2].

Approach Short description Meaning of the meta- | Focus of the meta-
level level

Design projects Design of a physical

linked with Open, or immaterial artifact

P2P, DDD Systems (1) | inspired by, based on
or distributed or
realized by Open,
P2P, DDD Systems

Open Projects for Design of a physical 1 (behind) Tools
Open Projects (2.1) orimmaterial arti-
facts that can facili-
tate the development
of projects within
Open, P2P, DDD

Systems
Open/P2P-inspired Design of an organi- 3 (between/among) Platforms
Design (2.2.1) zation, service or

process with dynam-
ics inspired by Open,
P2P, DDD Systems
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Custom platforms Design of a custom 2 (with) Platforms
(2.2.2) platform W|th hybrid 3 (between/among)
organizational dy-
namics
Open P2P Design Design of an Open 1 (behind) Platforms,
(2.2.3) and P2P processfor | 5 (with) processes
the emergence of an
Open and P2P pro- 3 (between/among)
cess
Open Meta-Design Meta-Design of Open, | 1 (behind) Platforms,
(2.2.4) P2P, DDD Systems 2 (with) organizations,
organizations and
processes based on 3 (between/among) processes,
open platforms and data
data

Table 2. Synthesis of main approaches and their relationships with Meta-Design.

In (2.1) we can find tools for open, P2P, DDD systems such as (2.1.1) technical
frameworks that facilitate the collaboration in open projects, (2.1.2) software
specifically design for enabling open projects, or adopted by open projects
and (2.1.3) toolkits as collections of tools, technical frameworks, and soft-
ware. An example of technical frameworks (2.1.1) can be found in OpenStruc-
tures (TEDx Talks 2012), an open grid designed in order to facilitate the inte-
gration of several open projects or several modules into larger assemblies.
There are many examples of free/open source software projects that facili-
tates the development of open and P2P projects (2.1.2). Regarding design pro-
jects, these might be generic raster, vector or 3D design software, or more
specific software for fashion design projects such as Valentina (Prokoudine
2013) or typographic design projects such as Birdfont (Prokoudine 2014), spe-
cifically designed for fostering open projects by giving more accessible and
therefore democratized tools. However, many more free/open source or pro-
prietary software projects could be helpful in replicating open and P2P pro-
jects even if this is not the primary goal or if design is not necessarily in-
volved. Software projects like Sourcemap (Bonanni et al. 2010), which provide
a diagnostic tool for carbon accounting through design, analysis, and visuali-
zation of supply chain management, could be adopted in the improvement of
the Distribute Manufacturing scenario. Frameworks, tools, and software pro-
jects could then be packaged in custom toolkits for replicating open projects
(2.1.3), thus providing a ready-made and logically constructed toolkit. An ex-
ample of such toolkits could be experimentations like P2P Design Strategies
(Bonetti 2009), a set of techniques that allow a team of graphic designers
working in a peer-to-peer environment, or Frog Design’s Collective Action
Toolkit, a set of activities and methods edited in order to enable groups of
people to create solutions their local communities through collaboration and
organization (“Collective Action Toolkit” 2013).

Material or immaterial tools (such as frameworks and software), used alone
or in collections (toolkits), are an example of meta-design (2.1). In this case,
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the focus is on tools; however, there are also many cases where the focus is
on the process or organization of the design projects or generally on methods
and methodologies for open, P2P, DDD systems (2.2). Among these cases, we can
identify informal or less structured approaches that can be therefore named
open/P2P-inspired design (2.2.1); environment for an active participation of
users in projects which have custom dynamics platforms (2.2.2); open and
P2P processes integrated with design tools and culture in order to build open
and P2P organizational forms in open P2P design (2.2.3) and the integration
and simplification of this approach into an open version of meta-design in
open meta-design (2.2.4).

Open/P2P-inspired design (2.2.1) could be considered a category for all the
cases where open, P2P, DDD systems were designed, or where their emer-
gence and growth was facilitated as the main object of the project; usually
through a platform (generally an online platform, but sometimes coupled
with physical artifacts and physically-located services and activities) as the
foundation for the interactions among the participants. Here there is much
less interest in the meta- level, a less structured approach, or an approach
that has not been developed for open, P2P, DDD systems. Early experimenta-
tions in this direction were developed by the RED unit within the UK Design
Council, where reflections and projects of public services based on P2P inter-
actions were developed (Cottam and Leadbeater 2004). Beside these first ex-
perimentations, there have been several more cases of both research and
design, and production and provision of public services with P2P dynamics
through co-creation (Botero, Paterson, and Saad-Sulonen 2012). These cases
have been mostly developed in the context of an integration of the public sec-
tor, the third sector and citizens, but the last decade has seen an enormous
amount of services designed with P2P dynamics that are mostly localized in
the integration of private sector and citizens. These are mainly cases of
online platforms which provide a space for P2P dynamics between users and
are based more on sharing, bartering, lending, trading, renting, gifting and
swapping dynamics than conventional dynamics of selling, buying or serving
(which are still present, but in a minority of cases). Some of the most famous
examples of these businesses are eBay, craiglists, Zopa, Zipcar, Uber, Airbnb.
Generally, within these platforms goods and services are distributed with P2P
dynamics rather than from a central point of control; there are however sev-
eral possible patterns of organization and business models, which has led to
several different terms for these cases (Botsman 2015): collaborative economy
(an economic system of decentralized networks and marketplaces with p2p
dynamics); sharing economy (an economic system based on sharing un-
derused assets or services, for free or for a fee, directly from individuals);
collaborative consumption (the reinvention of traditional market behaviors
through technology, taking place in ways and on a scale not possible before
the internet); on-demand services (platforms that directly match customer
needs with providers to immediately deliver goods and services). Even if
these seem to be mostly technology-driven initiatives, design is increasingly
one of the forces driving them. One of the most famous of these cases is
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Airbnb, an online platform that enables users to rent their houses or rooms to
other users in an almost P2P way (admittedly, Airbnb's platform is still the
central place for the interactions). Airbnb was designed, developed and man-
aged by two designers and it is considered a relevant example of the growing
phenomenon of design-led entrepreneurship (Mata Garcia 2014). The found-
ers developed its business around the users rather than around the market or
a technology, and this approach surprised Silicon Valley (Fairs 2014).

There are many business-based social media or free and open source online
platforms that open, P2P, DDD systems could adopt for their organization and
processes; however there are interesting cases in custom dynamics platforms
(2.2.2), that is, online platforms that are specifically designed with uncom-
mon organization and processes as a goal. One of the best examples in this
direction can be found in OpenIDEO, an online platform (coupled with a
toolkit) for the development of solution of social challenges by a global com-
munity of designers. Launched by IDEO in 2010, it was specifically design
around IDEQ’s design methodology. Each social issue is addressed via a chal-
lenge, a three- to five-month collaborative process within an online commu-
nity where members can contribute and build off each other. OpenIDEO
could be also considered as part crowdsourcing, part Web 2.0, and part open
design. This experience could be connected to the idea that there are several
different formats of social (or organizational) dynamics and that, at least at
this stage where these phenomena are still recent and under development,
custom organizations and processes could be a promising strategy instead of
relying on ready-made platforms, and therefore organizations and processes.

These considerations share a common idea with another approach called
open P2P design (2.2.3) which tries to develop custom organizations and pro-
cesses for each community (Menichinelli 2006). This approach was developed
within the context of exploring the relationships between design and locali-
ties and therefore local communities (Verwijnen and Karkku 2004; Fagnoni,
Gambaro, and Vannicola 2004): given the extreme diversity of each locality
and its communities regarding culture, history, geography, economy, and
many more dimensions, the basic concept of this approach is that specific
organizations and processes are needed for each community and locality.
Inspired by the idea that the key to the success of many open source projects
is the complexity of a community that can therefore tackle a complex chal-
lenge and project (Kuwabara 2000), the open P2P design approach tries to
build open, P2P, DDD systems through organizations and processes where
both designers and communities work together in the designing of open, P2P,
DDD systems that can be helpful for the future self-organization of the com-
munities. The approach is based on the idea that collaborative processes can
be modeled as activities and it is therefore linked to activity-centered design
approaches (Kaptelinin and Nardi 2009; Gay and Hembrooke 2004); it further
extends the concept of platform for collaborative communities from an
online place, to a set of artifacts, rules, and roles that must be shared within
the social network of the participants, thus giving a network-based architec-
ture to platforms. The approach first started as a generic methodology
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(Menichinelli 2006), which was then extended with a set of tools from service
design, participatory urbanism, sociology, and other disciplines (Menichi-
nelli 2011a). The approach was experimented with in a series of workshops
where it was applied to Maker communities and Maker laboratories, after
which it was simplified and transformed into the more recent open meta-
design approach (2.2.4) (Menichinelli 2015; FAD Barcelona 2013). The work-
shops proved that the open P2P design approach is too complex and suggest-
ed the development of a simpler approach which could be understood more
clearly by users, and which could be considered as a broader class of open
P2P design. While open P2P design could be framed as “open design of open
P2P processes”, open meta-design reframes it as “open design of design pro-
cesses”: the approach tries to present a simpler way for generating different
formats of processes and organizations instead of generic open and P2P pro-
cesses. The approach focuses on processes made as networks of activities in
an ecosystem of actors and on the organizations emerging from such net-
works of interactions. Such processes and organizations are approached
through a combination of 1) a specific visualization format (instead of relying
on separate tools and toolkits); 2) a software platform for their management
and on 3) a specific ontology and related data format.

5. Conclusions

Open, P2P and diffuse, distributed and decentralized systems can be consid-
ered a preliminary broad framework for understanding several different
formats of mass-participation that have emerged in the past years thanks to
the emergence of the Internet and the World Wide Web. This framework re-
fers to several terms, frameworks and experiments that are a still recent phe-
nomenon, and have recently been the subject of discussion and criticism,
after the initial phase of general optimism. This article addressed how this
phenomenon has encountered the design discipline by providing both an
analysis of the concepts and the history of the phenomenon, and by provid-
ing a general and preliminary framework for understanding it. As a first step,
concepts and cases of the main mass-participation phenomena have been
contextualized into an open, P2P, DDD systems framework. As a second step,
two main directions of relationships of such systems with the discipline of
design were identified and structured into families of approaches. The article
therefore tried to show that the intersection of open, P2P and DDD systems
with design is not limited to the popular view of open 3D models that can be
downloaded with P2P applications and 3D printed locally, but that there are
approaches to working on immaterial, social, and organizational levels as
well. The broader and more comprehensive overview of the phenomenon
could be a starting point not only for understanding it, but for further exper-
imenting with it, by both researchers and practitioners.

The framework presented, however, is still preliminary. DDD systems are
mostly abstract and ideal types of networks and therefore activities, and a
more rigorous formulation according to network science is suggested. The
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network structures presented in the article are just simple descriptions that
explain the DDD framework in very generic terms, and further development
of such network structures is suggested, by adopting several centrality
measuresement and real life cases. The proposed framework is still theoreti-
cal and represents a first proposal for categorizing the possible cases of inter-
sections between design and open, P2P and DDD systems. Further research is
required in order to understand the validity of such framework, for modify-
ing and improving it; we suggest three possible directions for this here, by
rebuilding the framework from: data (a data-driven approach), the experience
of makers, hackers, designers (a bottom-up approach), or from the experience
of experts like researchers, relevant designers and so on (an expert-driven ap-
proach). In the first direction, the framework could be tested or even rebuilt
with a data-driven approach (1), by analyzing literature and cases. Several
approaches might be adopted according to the available data and its struc-
ture: co-authorship networks could show the social dimension of the cases; if
only textual data is available, the text could be analyzed with natural language
processing. Machine-learning algorithms could then be useful for clustering
the analyzed cases and literatures in groups that could later be labeled. A sec-
ond direction could bring the experience and knowledge of practitioners
working with design and open, P2P, DDD systems such as makers, hackers,
designers: surveys or interviews could uncover their perception of all the
possibilities. A third direction would instead focus on the experience and
knowledge of experts (researchers, authors, journalists) about such possibili-
ties. This triangulation would open up the framework proposed here, and
mix it with a global overview (1), an overview from the practice (2) and an
overview from experts (3). Furthermore, as the integration of design with
open, P2P and DDD systems could be seen as a relatively recent, emerging,
and unstable phenomenon, such frameworks should take this into considera-
tion and any research should also focus on the evolution of the phenomenon
in order to understand the real scale and also therefore the possible adoption
of any frameworks. We suggest that such a recent phenomenon could be un-
derstood and improved not just with research but also with experimentation
with communities and other organizations. As a conclusion, further quantita-
tive research on the dimension of the phenomena and of its applications
would be strategic in order to understand its real impact and the value of any
framework that tries to describe it.
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Abstract

The experience of the Open Source and P2P distributed systems represent a
promising direction for the organization of collaborative networks, since
their processes and organizational forms have been applied in fields other
than the software development industry including biotechnology, pharma-
ceutical drug research, education, micro-credit financial services and also
design. Until now, almost all of these cases have been designed and brought
to the users focusing more on the technologies than on the users' needs and
their possible active role, and almost none of them has analyzed in depth the
methodologies that could be used. There is a strong opportunity for the de-
sign discipline to have an important role in designing such distributed sys-
tems with open, collaborative and peer-to-peer dynamics starting from users,
their communities and localities. This article focuses on an open source me-
ta-design methodology aimed at co-designing distributed systems that show
open, peer-to-peer and collaborative dynamics with users and their commu-
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nities, visualizing and managing their nature of complex social and techno-
logical systems. In order to organize collaborative design processes between
multiple and distributed actors, an activity-centered meta-design approach is
introduced in the discussion, thus further advancing the possibilities of or-
ganizing open and peer-to-peer design systems and networks. This article
reports the experiences of planning and facilitating three workshops in Seoul
(South Korea), Singapore, Helsinki (Finland), for the experimentation of such
meta-design approach.

1. Open Source and P2P Distributed Systems everywhere: the Open
Everything phenomenon

Thanks to the evolution of ICT technologies in the past decades, our society
now heavily relies on the production and distribution of knowledge over net-
works of actors.

These network-based knowledge management activities are being imple-
mented in business models, government practices, research and education
institutions, and non-profit organizations and activism initiatives. Many au-
thors note that in the present social and economic context it is strategic to
have the capability of enabling and participating into global and local net-
works where all the actors have an active role, in order to keep the whole so-
ciety socially, financially and environmentally sustainable (1-6). Therefore
the ability of designing and enabling collaborative networks of distributed
actors is becoming not just an opportunity but even a strategic asset.

Amongst the many different approaches and researches for the manage-
ment of knowledge and networks, the experience of the Free Software / Open
Source communities represent a promising direction for investigating and
implementing new and more appropriate organizational forms. These com-
munities consist of collaborative networks and are enabled by specific soft-
ware platforms and specific principles and practices (7,8); the adoption of
these principles, practices and platforms has made possible their wide diffu-
sion in many different contexts. These initiatives are proving to be an inter-
esting way to generate new community-based digital organizations fit enough
to generate considerable economic wealth in terms of labor (9). In fact, such
initiatives are considered propitious enough to spark growing interest in col-
laboration strategies over competitive ones. The influence of Free Software /
Open Source and P2P software communities can be traced back to the Web
2.0 evolution of the World Wide Web, where new forms of services, sharing
and outsourcing are being experimented on a mass-collaboration level. Fur-
thermore, these Open Source and P2P distributed systems are also proving
that their new organizational forms and practices can be applied in fields
other than the software development industry including biotechnology,
pharmaceutical drug research, education, public services, micro-credit fi-
nancial services and finally even design amongst many other existing cases
(5,6,10-15). Such Open Source and P2P distributed systems are considered
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promising for the successful involvement of active users in the development
of complex and sustainable projects (16-19).

This article is divided in four parts. The first part will describe the theoreti-
cal background that supports the experiments. It describes what is Open De-
sign, how collaborative networks could be designed and the open meta-
design approach that the author has developed over the years. The second
part is the experimental part and it will describe three experimental open
meta-design workshops based on the Open P2P Design approach held in
Seoul (South Korea), Singapore and Helsinki (Finland). The third part will
discuss the results of the workshops and the implications of the findings as
well as the limitations of the research and possible future developments. Fi-
nally, the fourth part will present the conclusions.

2. The promising perspective of Open Design

Open Source and P2P distributed systems are having an impact on the design
discipline, in at least two ways: on one hand, with the adoption of open
source and p2p principles, practices and organizational forms inside the de-
sign discipline; on the other hand on the use of design knowledge, tools and
practices for replicating these initiatives.

In the first level, the change is more evident in the emergence of Open de-
sign projects (or DIY design), publishing the documentation of the projects as
open source and by involving the collaboration of many designers and users
in the development of such projects. The revolution brought by digital tech-
nologies and networked systems has influenced the landscape of design
bringing new processes, business models and initiatives, and manufacturing
models as well (17,18,20-27). After the first experimentations (19,28,29), the
idea of adopting the Open Source practices into the Design field is now be-
coming mainstream (30-32). After witnessing the success of Open Source
Software (8) and Open Hardware (33,34) now many initiatives are linked to
Open or DIY Design. For example, nowadays important companies are ac-
quiring or doing partnerships with Open Source, Open Hardware and Open
Design companies (35-37); important design associations are promoting the
idea of Open Design (17,38) and science-fiction writers are publishing novels
about Open Design and digital fabrication (39).

Furthermore, places like FabLabs (23,40) where people can design collabo-
ratively and manufacture their projects with easy access to digital fabrication
technologies, are widely successful (40,41) both in the quantity of places and
in the number of countries where they have started up. In this way, a whole
ecosystem of places, services, technologies, professionals and communities is
developing around the concept of Open Design and DIY Design. It is there-
fore becoming more and more possible and common to share the documen-
tation of design projects openly, to develop such design projects with collabo-
rative networks of designers, manufacturers and users, to solve complex
problems quickly and to redefine supply chains towards more local and dis-

159



ART.2

tributed systems with a more sustainable ecological footprint (16-18). This
direction has proved to be very fruitful for research and application
(17,18,22,42,43). This phenomenon is therefore evolving from an hypothesis
to a promising solution, and it is important to further investigate it in order to
understand if, how and when it can be adopted, whether its adoption would
need to follow an adaptation, and which tools and processes could help im-
plement this adoption. It is important then to understand also how design
could have a role in replicating and adopting the Open Source and P2P prin-
ciples, practices and organizational forms, building therefore more open
source and p2p collaborative networks.

3. Designing Open and Collaborative Networks

On the second level, then, it could be possible to adopt design tools, practices
and processes to apply Open Source and P2P distributed systems in many
different contexts.

However, in order to do so, more research is needed in order to develop
specific design processes and social systems that would allow for their suc-
cessful application. Currently this direction is being developed by fewer re-
searchers and practitioners (15,44,45). Current research on Open Source and
P2P distributed systems has focused more in technologies, intellectual prop-
erty (19) and on the business strategies and even specific case studies (5,6).
Until now, almost all Open Design projects were designed and delivered to
the users with a big emphasis on the technological aspects rather than on the
users' needs and their possible active role in co-designing those products or
services. Therefore, almost none of them has discussed in depth the design
methodologies that could be used for this task.

The design discipline traditionally fosters a culture of mediation between
the different actors involved in a project, and its role in the economy is cur-
rently shifting from the development of physical goods to the development of
services, systems and strategies. Thus, there is a strong opportunity for the
design discipline, to have an important role in designing such distributed
systems with open, collaborative and p2p dynamics starting from users, their
communities and localities. Rather than focusing only in developing better
interfaces or user experiences for collaborative and social services (46), the
design discipline could have an important role in developing and implement-
ing services, tools and strategies for enabling distributed systems together
with the end users and their social networks (15,45).

Existing design literature has approached this issue in the past ten years,
starting from the researches about design for localities (47,48) and about de-
sign research as a strategy for discovering and valorizing user-driven innova-
tion for sustainability (49). Design research has been also evolving from a
user-centered approach to a co-design approach since a user-centered design
approach alone cannot address the scale or the complexity of the challenges
we face today (50,51). however, co-design approaches are ongoing develop-
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ment and still need further refinement (52). A few researches about designing
public services with p2p dynamics (44) and Collaborative Services (4,53) have
appeared in the past years, explaining the phenomenon and proposing guide-
lines for adoption. Nevertheless, they don't address the complexity of such
systems or a community-centered approach that addresses the complexity of
the social networks that constitutes Open Source and P2P distributed systems.

The author has specifically researched the phenomenon of design for dis-
tributed systems with open and p2p dynamics (15,45,54) and has tried to fill
this gap, by involving the communities and their social networks inside the
organization of the design process. This article reports the results of the first
testings of the methodologies and techniques proposed in this research.
However, it is necessary to explain the metadesign approach used in the de-
velopment of the methodology used in the workshops.

4. AnOpen Meta-design approach: Open P2P Design

Within this phenomenon of Open Source and P2P distributed systems, the
new role of users (and therefore also of designers) and the scale of their par-
ticipation, which may potentially reach very large social networks, brings the
need to redefine the relationship between users and designers, the design
process in which they are involved and the project that is the outcome of this
process.

Recently, design practitioners and researchers have researched and tested
many different approaches that involve the users in the design process, start-
ing with Participatory Design. Ehn (55) defines Participatory Design as a way
to try to solve the challenge of forecasting how a design project will be used,
before it is even designed. One possible solution to this design challenge is
meta-design. This means to leave space for user participation in the design
process even including after the design process, otherwise considered com-
pleted, creating therefore the conditions also for a ‘design-after-design’ (55).

As in Participatory Design, professional designers and potential users are
both considered equally valuable contributors to the design process, but the
whole idea of design process changes. Rather than focusing on involving us-
ers in a design process that ends with manufacturing or distribution, the fo-
cus shifts now towards considering even everyday use situations as potential
design interventions by the users, who could alter and change features of the
design to fit their personal needs or tastes. This potentially makes the design
process open and never ending.

As a consequence, it becomes crucial to plan design processes accordingly,
throughout the whole lifespan of a project, even after the traditional design
phases are over. The active involvement of users in redefining the design
when using it should be considered and facilitated since the beginning of the
design process in the “identifying, designing and supporting social, technical
and spatial infrastructures that are configurable and potentially supportive”
of future design practices in everyday use (55). The support of user redesign
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at use time is part of the tasks of professional designers, and it has to be taken
into consideration since the beginning of a design project. This concept of
meta-design is in line with other researchers like Fischer and Scharff, that see
meta-design as an activity that extends the traditional notion of design with
the development of a system that include an ongoing process in which stake-
holders become co-designers, not only at design time, but throughout the
whole existence of such system (56). According to them, a meta-design pro-
ject consists of objectives, techniques, and processes for creating new media
and environments that allow those people who want to solve a problem with
a project to act as a designer (whether she/he is a professional designer or a
user). According to Fischer (57), meta-design is a more advanced version of
user-centered design (where the users have mainly a reactive role) and partic-
ipatory design because the control of the design process has shifted from de-
signers to users. Meta-design can be intended also as 'designing the design
process', meaning that “creating the technical and social conditions for broad
participation in design activities is as important as creating the artifact itself”
(56). The concept of meta-design embraced by the author is that a design pro-
ject is not something that is developed in a void, but rather, it is the result of a
collaborative activity within a process between different stakeholders with
rules, roles, tools, networks and practices, and that the design discipline
could have a role in facilitating this collaborative process (15). Designers
could have a role in creating the environment that enable users to co-design
with them. While meta-design for Ehn and Fischer is something that happens
after the design of a project, here it is intended as a collateral project that
starts from the beginning, and that enables the work on the design project.

Open Source software projects are one possible application of meta-design,
together with learning communities and interactive art (57). We can then
understand how this concept of meta-design can be seen at place in open
source communities, where the design and the use time and spaces are not
separated bur rather take place continuously and at a faster pace; the “release
early, release often” principle of open source (58) clearly show this concept:
design, distribution and use happens in a compressed time and space scenar-
io and always coexist. The purpose of the line of research at the basis of this
article is to investigate how this meta-design approach can be applied to the
design discipline, along with open source principles and practices. If we want
to introduce Open Source and P2P practices inside the design discipline, me-
ta-design projects can have an important role in creating the environment
that enables a relevant user participation inside the design process; that is,
meta-design projects will be what makes the design processes really open
source and p2p. If we want to use design tools and practices for replicating
Open Source and P2P distributed systems, we can then use them for setting
up meta-design projects that enable the users, their communities and social
networks to participate in the co-design of such Open Source and P2P distrib-
uted system.

As a concept, meta-design is a promising direction for involving both pro-
fessional designers and potential users along all the life cycle of an Open
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Source project, in order to continuously adapt the project to the most recent
needs and the context. However, we still need to clarify the role of designers
in crafting the socio-technical environment that constitutes a meta-design
project: why should a meta-design project be developed by a designer and not
by an engineer or a software developer, for example? What can a designer
develop inside a meta-design project?

As Fischer noted, software systems are necessary in meta-design projects,
in order to enable the users to work together on the same project, along the
life cycle of the design project; however, to design such software systems is
not the totality of a meta-design project, which is also constituted by design
components like the design process, design tools, social rewards and so on.

It then becomes important to reflect upon the nature of the other design
components. While different kind of design components may be useful in
each project (whether it's graphic design, interior design, and so on), it is im-
portant to focus on those design components that enable social interactions.
Because of this, service design can be especially interesting, because of its
capacity to orchestrate interactions through time and space among many
actors (15,45). Software systems may help orchestrating and facilitating cer-
tain behaviors and interactions through the creation of a common platform
in the meta-design project, but the specific role of a designer in this project is
to develop these interactions through space and time thanks to service design
tools and techniques (59).

More specifically, some service design approaches that try to design human
and social activities as complex entities are promising for enabling social
networks-based projects like the Open Source and P2P distributed systems.
Such approaches try to bring the tools, techniques and knowledge of Activity
Theory inside the development of service design projects (60,61): in this way
we can design complex activities as services, thus, a set of interactions be-
tween multiple agents (15). The adoption of Activity Theory and of an Activi-
ty-centered approach has already started with the expansion of user-centered
design: we now consider the multiplicity of groups and individuals engaged
in the use of technology, we focus more on human interactions mediated by
technology in context rather than human-computer interaction, and we start
with understanding what people already do instead of focusing on what a
user should do (62,63). An activity centered approach focus also more on how
tools mediate activities among multiple actors, and is therefore more apt to
the need of meta-design a process where multiple actors interact. Since with
these approaches we can analyze, design and redesign activities using the
Activity System, the model that visualize the complexity of an activity (64), we
can adopt them for crafting meta-design projects that enable collaborative
activities and that consists of an Activity System (15). Within the line of re-
search of this article, the Activity System is the model for the analysis and
visualization of activities and also for the design of activities: we can there-
fore use it for designing collaborative activities such as the Open Source and
P2P distributed systems.
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We have seen that a service design project with an activity-centered ap-
proach may be suitable for designing the shared conditions that enable and
support the creation of collaborative activities and networks and as a way to
create the meta-design spaces for designing and replicating Open Source and
P2P distributed systems. One further step could be taken in order to render
these collaborative networks self-organizing: to publish the meta-design pro-
ject as an open source project and get the users and their social networks in-
volved in its co-design and management throughout its life cycle (15). In
Open Source and P2P distributed systems, the meta-design phase and the use
design phase are never separated in time nor in space: the meta-design starts
first, by creating the conditions for the co-design process with the users, yet it
never ends. And in order to have a real open source governance inside the
designed Open Source and P2P distributed system, the meta-design part
should always be co-designed and co-managed by both the professional de-
signers and the users, even if with different level of participation for each
step in the design process (15,45). A further confirmation of the social im-
portance of this approach comes from Manzini and Rizzo (51), who state that
when aiming at large-scale transformations (on the scale of cities, regions or
complex organizations), the notion of participatory design must be redefined
as a constellation of design initiatives aiming at the construction of socio-
material assemblies where social innovation and open and participated pro-
cesses can take place.

The concept of an open source meta-design approach, based on the inter-
section between Service Design and Activity Theory (60,61), with open source
and p2p interactions part of it and a focus on the social networks of the users
and the designers is called Open P2P Design (15,45). Open P2P Design is an
approach that tries to develop Open Source and P2P distributed systems by
generating a meta-design project that describe the design process. The design
process is considered as a collaborative activity, and thus analyzed and de-
signed with Service Design and Activity Theory. Since both the design process
and the Open Source and P2P distributed systems designed are collaborative
activities, both are designed with the same tools. Open P2P Design does so by
bringing open source and p2p principles and practices both in the develop-
ment of the meta-design project and inside the design project. Activity Theory
is used both for analyzing an existing community of users to be involved in
the collaborative process, and also for designing the collaborative activity
with open source and p2p principles and practices that would solve the com-
munity's identified problems and its meta-design. This paper reports the first
tests of this approach in three workshops: one in Seoul (South Korea), one in
Singapore, and one in Helsinki (Finland).
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5. Three Open P2P Design workshops

5.1  Purposes of the workshops

This Open P2P Design approach needed to be tested in order to understand if
it is proper, understandable and easy to use in order to be adopted by design-
ers (and possibly even users) and if it needs specific knowledge, tools and
abilities (and which ones).

A test for this approach would also shed light on the application of open
source and p2p principles, tools and practices inside the design discipline,
and if it is a promising direction for future research and adoption by practi-
tioners. Since this approach was developed during the early years of intro-
duction of Open Source and P2P distributed systems inside the design disci-
pline, a test would also clarify if it is still a valid approach after years of test-
ing and adoption of such systems. More practically, there was also the need
to test whether designers could adopt the same tools that software program-
mers have developed in order to coordinate the mass-collaboration efforts
inside the Open Source and P2P distributed systems cases.

5.2 IDAS, Seoul (South Korea)

The first workshop was co-organized and co-delivered by Massimo Menichi-
nelli and Roger Pitiot at the International Design school for Advanced Studies
(IDAS) in Seoul, South Korea, during November 20th-23rd 2009.

The title of the workshop was “Open P2P Design: Enabling Design 2.0
through Open Processes, Systems” and lasted 4 days. The workshop audience
consisted of 36 students organized in 7 groups, mainly Korean students with a
few Chinese students, however only half of them completed it (the workshop
took place during the weekend). The workshop aimed at explaining and ap-
plying the Open P2P Design methodology to an Open Design project, whether
it was product design or service design. Students were asked to develop an
Open Design project that could solve a common problem for all the students
at IDAS (which was identified by the participants as having lunch inside the
university building). The workshop was structured with theoretical lectures
in the morning and the afternoon was dedicated to the practical side of the
workshop. The content of the lectures included the concept and history of
Open Design, the theory and practice of Open P2P Design, technologies and
techniques for working collaboratively and distributing the shared project,
the Distributed Manufacturing scenario and its related digital fabrication
technologies, and principles and techniques for dealing with intellectual
property in an Open Design project.

The workshop was based on the idea that the open meta-design project
should have been included inside the design project, and that both would
have been developed using the same tools that developers use to work on
Open Source software. The workshop therefore was also a testbed for the
adoption of open source mass-collaboration tools inside the design process
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by designers who are not developers and who are not familiar with these
tools. After examining the existing softwares for such task, we decided to use
Subversion’, which is an open source version control system founded in 2000
by CollabNet, Inc., and now developed as a project of the Apache Software
Foundation. A version control system manages files and directories, and the
changes mad to them, over time in a central database called repository. This
allows users to recover old versions of the data or examine the history and the
changes of the data. Subversion can operate across networks, which allows it
to be used by people on different computers, fostering collaboration between
distributed users (65). Subversion was chosen as the common tool for the
workshop thanks to its wide adoption, its stable status of development and its
easiness to use. Ideally, however, open meta-design project and Open Design
project can be developed with other version control systems as well; the de-
velopment of collaborative and open source project is not linked to a single
specific software. The project repository, that is the database that keeps track
of all the versions of the files and therefore the history of the collaborative
development, was hosted at Codesion?, and the collaborative discussion be-
tween all the users was managed with the open source platform Trac?. Trac is
an open source, Web-based project management and bug tracking system,
that allows hyperlinking information between a bug database, revision con-
trol and wiki content. This kind of software are one of the main places for
discussion in the development of Open Source software projects, along with
mailing list (7). Since the workshop was limited to a 4 days time period and
since all interactions were happening in the same room the mailing list was
not used, and instead we relied on face-to-face communication. The reposito-
ry was a temporal installation, therefore the content of the repository was
exported after the workshop and it can be accessed now at a permanent ad-
dress*. The content of the Trac installation could not be exported, so it is not
accessible any longer: this poses the critical issue of being able to access, ex-
port and store personal data, a common and still unresolved issue regarding
online platforms. Since Subversion is a terminal application, we used instead
a visual client with a graphical user interface, in order to make it more acces-
sible to students. We considered different options but then adopted a Mac
application called Versions® as the main application, since it was voted as the
most accessible one by the organizers of the workshop.

The process of the workshop started with focusing on an existing communi-
ty: the workshop was used to develop an Open Source community that could
solve a problem of the existing community through collaborative networks.
The participants of the workshop identified the community of the students at
IDAS as the main existing community to design for (and with, in the future),
and the problems encountered in having lunch inside the university build-

1 http://subversion.apache.org/

2 http://cloudforge.com/codesion

3 http://trac.edgewall.org/

4 http://workshop.openp2pdesign.org/01seoul09/
5 http://versionsapp.com/
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ings as the main problem to be solved through collaborative networks. The
workshop then proceeded with a collective analysis, done by the organizers
with the students, of the activity of having lunch inside the university through
Activity Theory (62-64) in order to understand which were the contradictions
inside the activity that could be solved later. The next step consisted in the
collective organization of the whole process with the use of the participation
matrix, a tool that can be used to design the levels of participation inside a
design process (66). The workshop then continued with the design of the
flows of physical goods, information and financial resources inside the Open
Source community, with a tool used in Service Design and called system map
(67,68). These steps were performed by the workshop organizers together
with the students. After these steps, the students worked in teams in order to
develop specific project proposals. These project proposals regarded the spe-
cific Activity System and a poster for its promotion of an Open Source and
P2P distributed system. That is, the meta-design of the design process where
the participants and the future users would work together were developed by
the workshops organizers together with all the students, while the specific
collaborative activities that would have been offered to the users were de-
signed by the students alone. In this way, the students would have had a
common example for understanding how to design an activity, before design-
ing an activity themselves.

The students were able to use the tools and deliver projects in the time
available, however there were relevant cultural problem with the concepts of
Activity Theory. The workshop was held in English, and since the students
had some problems in understanding Activity Theory, we asked one student,
who previously had studied Activity Theory, to explain the concepts to them
in Korean. However, even after an explanation in Korean, Activity Theory
proved to be based on concepts such as subject and object of an activity that
are common in Western countries (Activity Theory was developed in Russia
and Finland above all) but were reported to be different in Korea. This may
be caused by the difficulty of differentiating subject and object of a sentence
in informal spoken Korean (69).

Furthermore, the Activity System was considered too complicated by the
students, who preferred to express the analysis and the design of an activity
through a mindmap (everybody used Xmind, an open source mindmapping
and multiplatform software®). Over 7 groups, only 3 then adopted the con-
cepts of Activity Theory in the mindmap, and another 1 was not complete.
The specific design projects of each group turned out to be all services.

5.3 NTU, Singapore

The second workshop was co-organized and co-delivered by Massimo
Menichinelli and Roger Pitiot at the School for Art, Design & Media of the

6 http://www.xmind.net,
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Nanyang Technological University (NTU) in Singapore, during November
25th -27th 2009.

The Singapore workshop took place as one of the event of the Singapore De-
sign Festival 2009. The title of the workshop was “Open P2P Design: Enabling
Design 2.0 through Open Processes, Systems” and lasted 3 days. The contents
of the lectures, the process of the practice and the tools used were the same
adopted in the first workshop, which worked also as a test for the workshop
format. The participants were 11 at the start of the workshop, and 7 at the end
of the workshop (which ended on a public holiday day). Here as well the
community to be analyzed and designed for was the community of the stu-
dents at the university, and its problem was the lack of possibilities for rest-
ing inside the university building. Instead of services, here all the projects
developed were product design projects.

There were, however, some small differences that accounted as improve-
ments from the first workshop: Xmind was used directly also for designing
collaboratively the system map, instead of relying on a whiteboard drawing to
be later digitalized. This digitalization from the start enabled a better collec-
tive discussion on the system map, which proved to be one of the most valua-
ble and promising tools in the development of Open Source and P2P distrib-
uted systems. During the collaborative design of the system map enabled by
the use of Subversion, the students were able to understand clearly the meta-
design project and introduce changes and discuss them. In particular, the
students were able to visualize and understand the flows of money, and in-
troduced modifications in order to have a more balanced revenue for all the
actors. Furthermore, also the poster worked well in communicating and de-
signing the concept of the projects, which in this workshop were all products,
and which were also modified collaboratively between different groups. And,
lastly, in this case the workshop did not encounter any problem at all in ex-
plaining the concepts of Activity Theory, which the students adopted with
success; a mindmap was again used in this context, for the sake of simplicity
in designing the Activity System.

5.4 Pixelache, Helsinki (Finland)

The third workshop was organized and delivered by Massimo Menichinelli at
Pixelversity’, in Helsinki (Finland) during September 16th-17th and 23-24
2011.

The workshop was structured with two open lectures (September 16th and
23rd) and two full days of lectures and practice (September 17th and 24th).
For this workshop, a toolkit to be printed and consulted was also developed
(70). The contents of the lectures reflected the same contents of the previous
workshops, even if they were briefly updated and reduced in time. Here the
participants addressed the coworking community in Helsinki, and the activity
they wanted to analyze and improve with an open source and collaborative

7 http://www.pixelache.ac/pixelversity/
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project was brainstorming. The participants wanted to design a collaborative
service as a design project.

The third workshop tried to address also technical questions raised in the
previous workshop, like the availability of multiplatform software. This time
the Trac instance was self-hosted and therefore preserved for further stud-
ies®. Instead of Versions, which run only on Mac Osx systems, we adopted the
open source software RapidSVN® which runs on Windows, Mac and Linux.
We also used Perforce P4Merge' for comparing images: the file comparison
is a serious obstacle to the adoption of version control systems by designers,
since these softwares can only compare text files, because they were devel-
oped for working with software and not with images or other design files.
This is a problem that was encountered during the first two workshops, and it
was fixed in the third workshop with the adoption of P4Merge, a freeware
and multiplatform software; however, this issue poses critical obstacles to the
adoption of tools designed for the development of open source projects.

Furthermore, also the dynamics of the workshop changed this time, since
the workshop had only 7 students. This time, the meta-design of the design
process ,where the participants and the future users would work together,
and the specific collaborative activity that were offered to the users were both
developed by the workshops organizers together with all the students.

The use of the Activity System was further improved through the use of a
ready-made template (to be used with Xmind, since it proved to be a very easy
to use and accessible software) that was delivered to the students. Like in the
second workshop, there were no problems in understanding and adopting
the Activity System and Activity Theory as frameworks for analyzing and de-
signing collaborative activities. Activity Theory was used successfully but
proved to need further studies by the students for a full adoption.

During the workshop, a storyboard was developed thanks to the use of
StripThis!", an open source software that transform the script of a story into a
graphic storyboard. However, the tool should be improved and be part of an
integrated system. The third workshop also introduced the use of the busi-
ness model canvas (71) for the analysis and development of a business model
for the Open Source and P2P distributed system to be developed. There were
problems, however, in understanding how the structure of the business mod-
el canvas could fit in the networked nature of the project: the business model
canvas is clearly more proper for a project whose organization has clear
boundaries. The problem of clearly defining boundaries was also present
during the drafting of the system map: it is therefore an issue that has to be
addressed further, wether with a clarification of the boundaries or with the
development of tools that work with fuzzy and more distributed boundaries.
The system map, together with the participation matrix, proved again to be

8 http://workshop.openp2pdesign.org/03helsinkill-trac/

9 http://www.rapidsvn.org/

10 http://www.perforce.com/product/components/perforce-visual-merge-and-diff-tools

1 http://www.kesiev.com/stripthis/
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very flexible design tools that can be used successfully for designing the me-
ta-design project for a collaborative activity. Most of the time of the two days
workshop was spent for drafting the meta-design project, therefore there was
little time left for the design project, which in this case was a service design
project, and was brainstormed and developed with the use of a poster, again a
useful design tool for designing and documenting a project.

6. Discussion

According to the direct feedback of the participants and an analysis of the
work produced during the workshops, the meta-design approach proved to
be useful while at the same time some weak points were discovered, and fu-
ture research may address them.

For example, Activity Theory is a powerful framework for understanding
and designing complex activities, yet it turned out that not all the cultures
can understand it and that there is a considerable learning curve before an
inexperienced user can use it. In the future, professional designers may study
it and acquire the needed knowledge, but most likely most of the users won't
be able to understand it and master it. It is therefore important to further
research how to simplify and visualize these concepts and tools, in order to
have a real open source and p2p participation inside the distributed systems
that the Open P2P Design methodology was designed to address.

On the other side, service design tools were adopted without any problems
by the participants, and proved to be a promising direction for the develop-
ment of collaborative activities. The system map is a promising tool, but the
students pointed out that it clearly lacks the time dimension; further research
could also try to integrate the system map with the participation matrix, to-
wards simplifying the design work for a meta-design project by reducing the
number of documents to be analyzed and designed.

The workshops tried also to introduce the business model canvas as a tool
for understanding and designing the business models for Open Source and
P2P distributed systems. The participants found some limitations for this
tool, when used for a distributed system: specifically, the business model
canvas was built around the concept of a single business unit with clear
boundaries, while often Open Source and P2P distributed systems have fuzzi-
er boundaries and more units. For Open Source and P2P initiatives, when the
business unit is a single and well defined structure, the business model can-
vas works well; otherwise we need to take into account the distributed and
fuzzy nature of the systems. A more promising approach for the future may
be the adoption of the business model canvas at a network level, following
the structure of the network and the roles and actors involved (72), rather
than just applying it to the whole distributed system as if it were a unique
system. In this way, we would first identify single and defined units and then
use the business model canvas, building the business model canvas of the
whole system as a network instead of a single document. However, we should
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find a clear and fast way of communicating the business model of the whole
system.

7. Limitations and future research

The results from the workshops indicated that at least 2-3 days are necessary
for understanding and learning the concepts and the tools for designing the
meta-design project, while an additional day would be welcomed for the de-
sign of the design project.

Therefore, these past experiences suggest to organize future workshops
with 4-5 days, in order to fully explain, experience and test the meta-design
process, and in order to work on the design project as well, be it a service
design project or a product design project. In this last case, the adoption of
digital fabrication technologies inside FabLabs or similar spaces would make
the participants experience and test how a whole Open Source process would
apply to product design, with also the manufacturing of physical prototypes
or working objects, as the normal practice of Open Design take places in Fab-
Labs (17).

The purpose of the workshops was also to test whether designers could
adopt not only principles and practices from Open Source and P2P distribut-
ed systems, but also the tools that enable the mass-collaboration in these sys-
tems. The practice of the workshops proved that these tools can be adopted,
after a proper training, but there are still limitations since these softwares
were developed for the collaborative development of software (i.e. text files)
and not of design files. With complementary software, images may be com-
pared, but not technical drawings and 3D models unless they are saved also
as images. At the moment, these softwares may be integrated with other
softwares for improving the collaborative development of design files, but a
common and unique tool is still missing. Furthermore, in the meanwhile oth-
er softwares for development of collaborative projects in the Open Source
communities have been developed, and softwares like Mercurial and Git rep-
resents the future of these softwares. Platforms like GitHub are improving
the user experience and the tools for working with design files, therefore the
use of more advanced tools like Git and GitHub could be the subject of further
research.

Service design tools and Activity Theory proved to be useful tools, with
some cultural limitations sometimes, and with the big limitation of consisting
of a set of unrelated tools for the design of the same project, a collaborative
activity. There may be further research that integrates service design tools
and Activity Theory, or a possible visualization and standardization or crea-
tion of toolkit, in order to simplify the work of single designers and their col-
laboration on the same files. During the workshop, the poster worked well as
a quick tool for designing and communicating a project, further research
could address how to create a poster also for the meta-design project, wheth-
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er through standardization, customization of a template or software for au-
tomatic generation.

Furthermore, the meta-design project is a shared way for explaining how a
design process should develop and how the actors should interact, but the
documentation is not necessarily a proof of what is actually taking places in-
side the design process. Therefore, the meta-design project should always be
compared with the actual process and interactions, so future research may
try to address this issue by finding methods and tools for this comparison.
Making the meta-design open source enables the designers and the users to
continuously check their course and modify it, but more specific methods
and tools are needed. A possible future direction of this research is about
promising methods, tools and practices for understanding the development
of the meta-design process according to the complexity of the social networks
inside the community of users and designers.

8. Conclusions

The Open P2P Design approach was developed in order to provide a method-
ology for setting up meta-design projects for enabling the mass-collaboration
of Open Source and P2P distributed systems in specific projects.

Three workshops were organized for testing its adoption by designers, and
for understanding the possible use of tools and software coming from differ-
ent approaches and disciplines. The meta-design approach proved to be use-
ful to the participants of the workshops, and the adoption of tools, principles
and practices from Open Source and P2P distributed systems by designers
proved to be possible and also promising for future research and adoption.
Some tools (system map, participation matrix) proved to be easy to use by the
participants, while others (business model canvas, Activity System) proved
more difficult to be understood and adopted because their concepts may be
different to some cultures (as it happened in the Seoul workshop) or because
they need to be adapted to the distributed nature of Open Source and P2P
initiatives. Overall, the workshop proved that the meta-design approach is
useful and promising for the design and facilitation of Open Source and P2P
distributed systems, while at the same time they pointed future directions of
research for further refinement.
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Abstract

The development and adoption of digital technologies in the past decades has
modified existing working conditions and introduced new ones in many
fields and disciplines. This process has also influenced the field of Design
especially with the Open Design and the Maker movements. The article pro-
poses a software library for analysing networks of social interactions over
time on Git projects hosted on GitHub and its application to three cases of (a)
discussing the nature and concepts of Open Design; (b) teaching Open Design
to interaction design students; (c) the development of a Maker platform for
laboratories and for Open Design project development. Such software may be
useful for understanding social interactions over time on GitHub, enabling
thus an overview of participation in collaborative processes. Such data-driven
approach might then advance our understanding of how platforms connects
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and influence makers and designers in their collaborative work on Open De-
sign.

Keywords

Platforms, Open Design, Process, Community, Social Network Analysis

1. Introduction

The introduction of digital technologies of the past decades has enabled new
forms of organization and new forms of distribution of resources or it has
modified or rendered obsolete old forms. These technologies have shaped
new ways of working and of participating in projects, which in turn have con-
tributed to shaping these technologies, not only in software and web projects,
but also in projects related to music, biotechnology, movies, science, art, de-
sign and so on (Goetz, 2003). These new conditions have often adopted prac-
tices, organizational formats and tools that revolve around the ideas of open-
ness, collaboration, sharing of information, discussion and peer-to-peer in-
teractions. This process has also influenced the field of Design in several
ways and especially in two directions, that often overlap, where the bounda-
ries between professional designers and amateur designers are blurry thanks
to the sharing of projects and the access of digital fabrication technologies
able to manufacture them locally: 1) with the Open Design movement (Abel,
Evers, Klaassen, & Troxler, 2011) and 2) with the Maker movement and its
Maker laboratories like Fab Labs, Makerspaces and Hackerspaces (Anderson,
2012; Gershenfeld, 2005). On the direction of the Open Design movement (1),
the Design discipline started adopting the tools and principles from Open
Source and P2P software development community, opening the design pro-
cesses, documentations and outcomes to digitally-enabled communities.
Some authors suggests that the possibilities emerging from this intersection
are broader than just the sharing and opening of design projects (Menichi-
nelli; 2016a), along the two main directions of applying such systems in the
Design practice or by facilitating, designing and enabling of such systems
through the Design practice with the analysis, visualization and design of
their collaborative tools, platforms, processes and organizations. Other au-
thors tend to de-emphasize the role of technology in Open Design and adopt
instead it as a broad term representing a wide range of approaches where the
pre-eminence of the professional designer is not recognised in the creative
process: digital technologies are important for their accelerating effect, but
cases of Open Design pre-dates them (Cruickshank, 2014). One of the main
topics of Open Design is therefore an increasingly complex ecosystem of
tools, approaches and projects where the boundaries between professional
designers and amateur designers are increasingly blurry (Atkinson, 2010;
Cruickshank & Atkinson, 2014). This topic is strongly connected with the
Maker movement (2), a loose global movement of individuals who focus on
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making physical projects but with a digital layer and digital tools, often with
collaborative processes and the sharing of the digital files or documentation.
Makers often meet and work in globally-networked laboratories such as Fab
Labs, Makerspaces and Hackerspaces that provide access to a local and glob-
al community of like-minded actors and to several digital fabrication tech-
nologies able to manufacture easily and locally digital projects. The democra-
tization of technology, education, content and community-building of such
laboratories increases the possibilities for professional and amateur design-
ers and at the same time it opens up new possibilities of collaboration and
interaction among them and with other stakeholders. Furthermore, the Open
Design and Maker movements could have an impact also in design education,
especially with the emergence of the new working condition of designers-
producers, as an extensive research of the Maker movement in Italy suggest-
ed (Menichinelli, Bianchini, Carosi, & Maffei, 2015).

The integration of software, data, platforms and digital fabrication technol-
ogies offer promising opportunities for actors of the Design field by enabling
collaborative, open and potentially large-scale processes and systems in the
design practice, research and education. Such platforms could change estab-
lished practices and also give more tools for understanding them: how could
the analysis of social interactions over time on such platforms improve the
understanding of design-related collaborative processes? This article aims at
proposing a small contribution in this direction by providing insights on the
role of a popular platform commonly used for open source software devel-
opment, GitHub'?, but also used by makers and designers. This article pro-
poses a custom software library that reconstructs interactions among users
from GitHub data (Menichinelli, 2017), and a first test of such library is done
with three Open Design-related case studies. This article considers Open De-
sign as the adoption of tools, processes and principles from Open Source
software development in the Design discipline, and therefore GitHub be-
comes an extremely interesting case for understanding how the Open Source
approach could impact the Design discipline by understanding the social in-
teractions it enables. Moreover, GitHub is not only useful for Open Design
projects, but also for discussing it, understanding it, teaching it and support-
ing it with custom platforms: its adoption by the Design discipline could be
therefore a complex phenomenon. In order to shed some lights on this, the
article provides an overview of:

1. the intersections of platforms, makers and designers (section 1-2);

2. existing approaches in understanding social interactions in GitHub
and related tools and platforms (section 2);

3. aproposal of a software library for analysing networks of social inter-
actions over time on GitHub (section 2);

4. its application to three cases (section 3) of

12 https://github.com/
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a. discussing the nature and concepts of Open Design (section
3.2);

b. teaching Open Design to interaction design students (section
3.3);

c. the development of a Maker platform for laboratories and for
Open Design project development (section 3.4);

5. conclusions regarding the results obtained, the limits of the research
and potential future directions for improving it (section 4).

2. Understanding collaborative processes on online platforms: Git
and GitHub

Among the digital technologies that have had a relevant role in this process,
online platforms are particularly interesting. The concept of online platforms
has become increasingly popular with the success of companies like Amazon,
Apple, Facebook, and Google, which have based their business models less
on competition and more on building ecosystems, partnerships and commu-
nities where it is easy for providers and users to participate (Simon, 2011).
Online platforms are interesting for their ability to leverage the long-tail of
markets and communities (Anderson, 2008), for their dimension, influence
and ability of offering a place for multiple individuals or groups to get togeth-
er in order to exchange goods and services (multisided platforms) (Evans &
Schmalensee, 2016) or for supporting democratic practices that are environ-
mentally aware, participatory and based on sharing and collaboration (Col-
lective Awareness Platforms: CAPS) (Sestini, 2012). The huge dimension, im-
pact and related ecosystems are increasingly generating attention and also
criticism towards them, whatever their business model is, especially regard-
ing their real position and influence on the social, political and economic
dimensions of society. The growth of such platforms has brought side effects
to society and welfare (Morozov, 2016), to politics (Epstein, 2015) and even
our relationship with knowledge is affected by making us overvalue some
ways of processing information over others, with novel dynamics that are not
always necessarily democratic or expressions of a collective intelligence, with
more profound philosophical and epistemological implications (Lynch, 2016).
These critical dimensions further suggest how platforms are not necessarily
always positive, stressing the importance of researching such platforms and
their impact on society. The importance of platforms cannot be found only
on the features and processes that they offer and their ability to scale partici-
pation up, but also on the vast amount of data they gather. This leads to the
development of data-driven products and services that platforms offer, but it
also enables platforms and external researchers to understand social, politi-
cal and economic trends.

These platforms also extend to the design and manufacturing of physical
goods thanks to the emergence of digital fabrication technologies and their
democratization by commercial platforms, the Maker movement, its labora-
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tories and platforms. Furthermore, the members of the Maker movement
and especially their laboratories are already using common social media plat-
forms like Twitter, and from their publicly available data researchers may
explore the social structure and dynamics of such movements (Menichinelli,
2016b), providing insights that could potentially lead at management and pol-
icy outcomes for improving the movement. The analysis of such platforms
could then shed light on their influence on the work of makers, which are
often also designers and engineers: for this reason, this article focuses on
GitHub in order to make a contribution along this direction. GitHub offers
free hosting for open source project development with the use of the Git*
software for managing the history of a project developed by Linus Torvalds,
the founder of the Linux project. Git was introduced for improving the devel-
opment of the Linux project with an open source tool capable of managing
the work of thousands of participants (Cloer, 2015). Git and GitHub have be-
come very popular as a tool and a platform for managing software projects®,
being used not only for software projects, becoming thus a mainstream plat-
form that also promotes an easier access to participation in open source pro-
jects (McMillan, 2013; Rogers, 2013). Understanding how developers and
makers interact on projects using Git and GitHub may help understanding
current and future design processes that use the same tools.

Furthermore, GitHub is an extremely popular platform with more than 49
millions projects hosted', and thanks to its API'® and archived data'’ there is a
strong literature about analysing and visualizing its data, from platform-scale
visualizations to single-project visualizations'. Existing literature could be
organized by approaches on analysing:

1. Git (and other version control systems) projects;
2. projects hosted on several platforms;
3. projects hosted on GitHub.

Some authors (1) have worked on analysing the structure of commits in a
Git project (M. Biazzini, Monperrus, & Baudry, 2014; Marco Biazzini &
Baudry, 2014); other authors have tried to analyse Git (and other version con-
trol systems) projects by developing open source softwares that create anima-
tions or static visualizations of the interactions of users through time
(Caudwell, 2010; Ogawa & Ma, 2010, 2010). Some authors (2) have adopted
social network analysis methods for understanding interactions on self-
hosted open source platforms like Bugzilla® (Zanetti, Sarigol, Scholtes, Tes-
sone, & Schweitzer, 2012) or platforms that were popular before GitHub like

1313 https://git-scm.com/

14 An infographic of the first ten years of life of the Git project can be accessed here:
https://www.atlassian.com/git/articles/10-years-of-git/

15 https://github.com/about

16 https://developer.github.com/v3/

17 https://www.githubarchive.org/
18 http://githubstats.com/
9 https://www.bugzilla.org/
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SourceForge (Shen & Monge, 2011) or the Apache Software Foundation®
(Chetkowski, Gloor, & Jemielniak, 2016), or even individual projects hosted
without a platform (Bird, Pattison, D’Souza, Filkov, & Devanbu, 2008). These
approaches have mostly worked with social network analysis methods in or-
der to understand latent organizations, community structure, team dynam-
ics, participation of developers and project evolution: this has become a very
popular approach that has also been investigated in its validity (Nia, Bird,
Devanbu, & Filkov, 2010). Other authors have focused instead only on GitHub
(3) with a similar approach (Lima, Rossi, & Musolesi, 2014; Yoshikawa, Iwata,
& Sawada, 2014) and also with in-depth interviews (Dabbish, Stuart, Tsay, &
Herbsleb, 2012). The social network approach has also been integrated with
the geographic dimension in order to understand the global scale of collabo-
ration on GitHub (Heller, Marschner, Rosenfeld, & Heer, 2011). Large-scale
mining of GitHub data has become a popular strategy for understanding
large-scale dynamics in software development, but some authors have point-
ed out that most projects hosted on GitHub are small, inactive or only per-
sonal, or not for software development like free storage or web hosting, or
the projects are only partially hosted on GitHub (Kalliamvakou et al., 2014).
These findings are similar also on related platforms like SourceForge (Rainer
& Gale, 2005) or the Apache Software Foundation (Chetkowski et al., 2016).

While understanding collaboration at platform-scale might be a complex
and difficult task, analysing single projects on GitHub could be an important
strategy for understanding interactions among users over time. Within this
direction, this article proposes the first results obtained with a custom devel-
oped software library that analyses the interactions among users in a Git pro-
ject hosted on the GitHub platform. The library is written in the Python pro-
gramming language, and the interactions are mapped into networks with the
use of the NetworkX library (Hagberg, Schult, & Swart, 2008). The choice of
Python is based on the rich ecosystem of libraries, frameworks, documenta-
tion and users for data analysis, visualization and platform development it
provides, combined with its high popularity, making it thus possible not only
to analyse interactions on platform, but also to integrate such analysis in ex-
isting or new platforms with the same programming language. The library
itself is open source, developed on GitHub, and it could be extended in the
future to analyse other version control systems (Subversion*, Mercurial®),
coding development platform (BitBucket®) or social media platform (Twitter,
YouTube, Facebook). In this way, it will be possible to understand the inter-
actions in a project on the different online platforms it adopts for develop-
ment, discussion, promotion, commercialization and so on. The library aims
at providing only the reconstruction of the networks of interactions on Git
(local) and GitHub (online) projects and the output and saving of such net-
work with common data format; data analyses are left to the users which can

2 http://apache.org/foundation/

2 https://subversion.apache.org/

2 https://www.mercurial-scm.org/

2 https://bitbucket.org/
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thus adopt their favourite tools and approaches. From such interactions the
library reconstructs a time-based graph for social network analysis and plot-
ting of interactions through time: the library does not analyse individual ef-
forts but only social interactions. The library is inspired by (but not based on)
the approach taken by the TracSNAP* plugin for the open source self-hosted
platform Trac® (Easterbrook, Lawson, & Strong, 2009). TracSNAP aims at
understanding the networks of interactions among developers of a project
managed by the Trac platform by finding them in commonality of file edits
and in discussion in bug and feature tickets®. The library here proposed
adopts two strategies for modelling interactions on Git and GitHub:

1. in Git projects, interactions are based on the editing of the same file
through all the versions of a file (called commits in Git) (Figure 1);

2. in GitHub projects, interactions are based on the Git project hosted
(Figure 1) and on online discussions in two ways (Figure 2):

a. each user that participates in a discussion, is understood as in-
teracting with all the previous users in the discussion;

b. users may directly mention other users with the @username
text like on Facebook and Twitter, and this is considered as a
direct interaction.

In the current version of the library, interactions and discussions are re-
garded as a linear thread, since GitHub does not use hierarchical discussion
threads: therefore, each discussion is a single line of messages without any
further branches to secondary lines of messages. Git and other platforms uti-
lize hierarchical threads, therefore future versions of the library will have to
consider such formats as well. The data gathered from Git and GitHub is for-
matted with a generalized simple structure, that can be used also for model-
ling interactions in other tools and platforms as well (Table 1).

24 TracSNAP can be found here: https://trac-hacks.org/wiki/TracSnapPlugin
% https://trac.edgewall.org/

% A video explanation of TracSNAP is available on YouTube here:
https://www.youtube.com/watch?v=FMQWur9A3DE
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Commit 01
File A ——
File B ——

Commit 02
File B
File C

Commit 03
File A ——
File C ——

Alice

Bob

Carol

Figure 1. The model adopted for extracting data regarding interactions among users from a Git project.

Message 01

Lorem ipsum dolor
sit amet, consectetur
adipiscing elit. Proin
erat @Bob.

(b)
Message 02
Lorem ipsum dolor
sit amet, consectetur
adipiscing elit @Carol.
Proin erat.

(b)

Message 03
Lorem ipsum dolor

sit amet, @Alice
consectetur
adipiscing elit.
Proin erat.

(b)

Alice

(a)

Bob (a)

(a)

Carol

Figure 2. The model adopted for extracting data regarding interactions among users from a GitHub pro-

ject.
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it

"@node": "Content id",

"date": "Content creation date”,

"msg": "Content title or body",

"author": {

"#text": "User name",

"@email": "User e-mail",

"avatar_url": "User avatar URL on GitHub"
}
3

Table 1. A simplified version in JSON format of the data that describes each action in a Git or GitHub
project, from which interactions are reconstructed. Any activity from any tool or platform, if described
with such format, could be used by the software library for extracting data regarding interactions among
users.

3. Design, openness and platforms: three case studies

3.1 Adata-driven approach for action research

The software library here proposed adopts quantitative methods for extract-
ing data from social interactions over time in Git and GitHub projects. Since
the library itself does not compute any analysis but instead focuses on ex-
tracting and formatting data, it could be used in different contexts and re-
search approaches. For the sake of showing applications of the library and
for further understanding how platforms influence makers and designers,
especially within Open Design projects, this paper analyses three cases of
design-related projects hosted on GitHub. Furthermore, these are cases in
which the Author has participated: the library is then tested as a support for
action research experiments where the Author acts as a reflective practition-
er. The importance of releasing the library as open source lays in the fact that
more researchers but also makers and designers could then use it with any
repository in order to understand their practice. The analysis of these cases
might then advance our understanding of how platforms connects and influ-
ence makers and designers in their collaborative work on Open Design. The
proposed software library generates enough data from which several anal-
yses are possible, for example:

1. agraph of interactions among users (a social network analysis):

1. centrality of users (degree, betweenness, closeness, eigenvec-
tor, ...);

2. users who produced commits, or just online comments;
3. community structure;
2. aplot of interactions over time among users (a time series analysis):

1. all interactions;
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2. interactions split by type;
3. interactions split by user.

Only a subset of these options is adopted in each case in relation to the spe-
cific data.

3.2 Defining Open Design

Within the Free Software and Open Source movement, definitions are more
important than manifestos, and this case tried to write collaboratively an
Open Design definition in GitHub”. This project started in May 2012 and it is
still active, with 71 participants and 72 interactions so far. The extracted data
shows how the great majority of interactions has taken place as issue com-
ments, and to a much lesser extent commits and forks: the project has hosted
more discussion than writing (Figure 3.). Only 7.04% of participants created a
commit, while 83.1% of them left an issue comment. The majority of users
(64.78%) has no interaction, and two clusters form around the project itself
(the interactions are technical operations) and especially in a group of users,
where we can see that only some of them created a commit (Figure 4). Most
of the interactions took place in 2012 and 2013, with some recent interactions
in 2016: interactions took place mostly in the first months of the project, and
are starting again to take place, especially as issues comments (Figure 5), by
the most active user. At the moment the project seems to be declining and
becoming the effort of mainly one user.

27 The GitHub repository can be found at: https://github.com/OpenDesign-WorkingGroup/Open-Design-
Definition
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Figure 3. Amount of interactions by type in the Open Design definition project.
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Figure 4. Graph of the social interactions in the Open Design definition project. Green nodes interact in
commits. The size of each node is proportional to its degree and the thickness of each edge is propor-
tional to its weight.
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Figure 5. Interactions over time in the Open Design definition project (resampled by month).
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3.3 Teaching Open Design

The second case consists of a course about learning GitHub for design pro-
jects, lectured within a Master in Interaction Design twice, in November-
January 2013-14 (groups of 2 students) and 2014-15 (groups of 4 students)®. In
this case, several projects were analysed together since the activity was split
among multiple projects. As a whole, 34 users participated with 78 interac-
tions. Here the graph of the interactions, coloured by the sub-communities
identified (Blondel, Guillaume, Lambiotte, & Lefebvre, 2008; Lambiotte,
Delvenne, & Barahona, 2008), shows only 3 inactive users, some technical
users and interactions, and especially all the students group connected to the
lecturer as the main hub (Figure 9). Two groups of two students interacted
more with technical users than with the lecturer, becoming part of the tech-
nical users subgroup; two groups of 2 and 4 students instead become part of a
single subgroup with the lecturer. One group of two students has most of the
interactions, and one group of 4 students has much more interactions than
the other: these are important outcomes taking into account that the purpose
of the course was to experiment online collaboration. The time plot of inter-
actions show bursts of activity instead of a continuous activity within the two
courses, separated by several months of inactivity (Figure 10).

2 The GitHub repositories can be found at: https://github.com/orgs/OpenDesign-SUPSI/
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Figure 6. Amount of interactions by type in the Open Design courses projects.
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Figure 7. Graph of the social interactions in the Open Design courses projects. The size of each node is
proportional to its degree, the colour is based on the subgroups identified (Blondel et al., 2008; Lambiotte
etal., 2008).
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Figure 8. Interactions over time in the Open Design courses projects (resampled by week).
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3.4 Developing a Maker platform for Open Design projects

The third case is represented by a Maker platform, Fablabs.io?, that connects
the global Fab Lab network and that hosts Open Design projects®; even if the
project hosting features are currently limited if compared to GitHub, it repre-
sents potentially a platform that connect projects with people and laborato-
ries, and therefore design with manufacturing. The project started at the end
of 2013 and is still active nowadays, with 56 users and 74 interactions, but
only 42.85% are active users, and the interactions are concentrated in one
subgroup (Figure 13). Here most of the interactions can be found in commits,
almost the double of issue comments (Figure 12). More specifically, the con-
nections with most of the interaction can be found with the main developers
of the project (Figure 13). Interactions however started only in 2015 and
mainly with commits, and issue comments and assignation emerged slowly
after that (Figure 14): this could point to the fact that the initially the work
was not collaborative, collaboration emerged later and increased with more
discussion in the last months of 2016. This is probably the consequence of the
change in the users activity, where the main active user stopped working in
the second half of 2016 and two more users stepped in the project since then.

2 https://www.fablabs.io/
3 The GitHub repository can be found at: https://github.com/fablabbcn/fablabs
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Figure 9. Amount of interactions by type in the Maker platform project.
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Figure 10. Graph of the social interactions in the Maker platform project. Green nodes interactin com-
mits. The size of each node is proportional to its degree and the thickness of each edge is proportional to
its weight.
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Figure 11. Interactions over time in the Maker platform project (resampled by month).
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4. Conclusions

The increasing digitalization of content and activities might affect designers,
especially thanks to their integration with the Maker movement, and it is
therefore critical to start understanding the role of platforms in enabling pro-
jects and collaboration in them. This paper proposes a software library that
extract data of interactions from Git and GitHub projects, a highly popular
tool/platform ecosystem for software development that is also used for both
Maker and Design projects. The software library was tested in three cases
with similar size related to Open Design where the Author participated, in
order to (1) advance our understanding of how platforms connects and influ-
ence makers and designers in their collaborative work on Open Design, (2)
provide support to the activity of Maker and Design researcher and reflective
practitioners. In the case of the Open Design definition (a)(3.2), the data
shows how interactions took mainly place in the first two years but mostly on
discussing the definition rather than on writing it, and with one main active
user who is still active. In the case of teaching Open Design (b)(3.3), the data
shows how differently the students worked together and when. In the case of
the Maker platform that hosts Open Design projects (c)(3.4), the data shows
how interactions started later in the project and how the development pro-
cess has become increasingly more organized and structured, but still with a
small core group. Overall, such analyses show that this approach is useful for
understanding the process of a project, the interactions that constitute it, the
influence of specific actors on it, and the amount of participation in it. Fur-
ther research, especially at large scale, might uncover more insights about
the impact of platforms on maker and designer activities, while research on
single projects might uncover specific insights.

The software library proposed is able to extract enough data for several
analyses, but this requires more analyses or custom interactive visualizations
tools for exploring all the available data, which could be developed in further
research. Git and GitHub are highly complex tools, and data extraction might
be refined. This version of the library only shows interactions among users
through time, these could be compared with the overall individual activity
that is not collaborative, in order to understand the balance between auton-
omous work and collaboration. Furthermore, such library could be expanded
to integrate more version control systems tools and social media platforms.
Finally, the tool is mainly a quantitative one, and future research should
combine it with qualitative methods like interviews or surveys, in order to
understand not just the activity of a project as a whole, but also the experi-
ence of each participant.
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Abstract

The challenges posed by the complexity of our times requires the Design dis-
cipline to understand the many complex relationships behind the social,
business, technology and territory dimensions of each project. Such nature of
complex systems lays not only inside design projects, but also inside the de-

203



ART. 4

sign processes that generate them, and the ability of organizing them through
meta-design approaches is becoming strategic. Since the turn of the century,
the design discipline has increasingly moved its scope from single users to
local and online communities, from isolated projects to system of solutions.
This shift has brought researchers and practitioners to investigate tools and
strategies to enable mass-scale interactions by adopting several models and
tools coming from software development and web-based technologies: Open
Source, P2P, DDD (Diffuse, Distributed, and Decentralized) systems. This
influence has matured over the years, and if we observed in the past how
such systemic models can be applied in the design practice (part 1), we are
facing now a new phase where Design will have an increasing role in ena-
bling such systems through the analysis, visualization and design of their col-
laborative tools, platforms, processes and organizations (part 2). This scope
falls into the Meta-Design domain, where designers build environments for
the collaborative design of open processes and their resulting organizations
(part 3). In this paper, we address this phenomena by elaborating the Open
Meta-Design framework (part 4), that provides a way for designing open, col-
laborative and distributed processes (including those in the professional de-
sign domain). The paper positions the framework among current meta-
design and design approaches and develops its features of modeling, analy-
sis, management and visualization of processes. This framework is based on
four dimensions: conceptual (describing the philosophy, context and limita-
tions of the approach), data (describing the ontology of design processes),
design (visualizing designing processes) and software (managing the connec-
tions between the ontology and the visualization, the data and design dimen-
sions). We believe that such a framework could potentially facilitate the par-
ticipation and the creation of open, collaborative and distributed processes,
enabling therefore more relevant interactions for communities. As a conclu-
sion, the paper provides a roadmap for developing and testing the Open Me-
ta-Design framework, and therefore evaluating its relevance in supporting
complex projects (part 5).

Keywords

Open Design, Meta-Design, Design Process, Data Visualization, Organization

1. Introduction

During the last century, the industries of manufacturing, commerce, distribu-
tion and design have been expanding their borders globally. At first through
the slow evolution of industrial infrastructures and then rapidly since the last
decades through connectivity enhancement and the service industry that is
transforming management and organizations. Globalization has quickly
eroded the borders of national economies by redistributing activities, busi-
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ness, and actors all over the world, while connecting them at the same time
with ICT technologies.

This phenomenon has changed the nature of several economic - and to a
larger extent also social and cultural - structures, and their consequent de-
pendency to national laws: supply-chains and value-chains are increasingly
distributed, opaque, and less and less under public understanding and con-
trol. Tools and approaches for mapping and understanding such distributed
systems in an open and participatory way are therefore increasingly relevant.
The rise in global communication capacity, and the distributed workflows
had scaled-up the complexity of economy, its impact on a global scale, its
sustainability risks; it also generated many possibilities to organize distribut-
ed collaborative processes that would benefit and affect also cultural, non-
profit industries, and those initiatives that addressed global sustainability
challenges.

By its connection with economic and management domains, the Design
discipline is also being affected by this global changes. Design is increasingly
focused on speculating and experimenting on the complex and systemic na-
ture of projects, practices and issues to be addressed, in many different disci-
plinary streams. Through many approaches, the scope of design projects
moves from single users to local and online communities, from isolated pro-
jects to system of solutions, reaching groups at a larger scale and within glob-
al domains. This shift has brought researchers and practitioners to investi-
gate tools and strategies that enable mass-scale and remote interactions, by
adopting several models coming from software development and web-based
technologies: Open Source, P2P, DDD (Diffuse, Distributed, and Decentral-
ized) systems. The integration of Design projects with large groups of users
and of their localities has increased the level of complexity (or rather, the
focus on the level of complexity) of the Design discipline not only inside de-
sign projects, but also inside the design processes that generate them, and the
ability of organizing them, especially through meta-design approaches, is
increasingly becoming strategic. Such direction is important for the man-
agement and visualization of the intangible aspects of design processes, and
for the enabling of changes within the design processes and thanks to them
through society and the economy.

In this paper, addressing the relationship between design and the action
within complexity, we focus on the visualization challenge of meta-design:
how you do represent a system, its relationships, the complexity of social and
local dimensions, and at the same time how visualization can inform the de-
sign of meaningful complexity in within organizational, productive, and in-
formation structures. We will conclude providing a framework of practice for
Design when dealing with: the visualization of complex systems, the partici-
pation to complex social interactions, the contextualization of projects in
complex local systems, and the implementation of Open Source, P2P, DDD
Systems.
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The article provides a first an overview of Open Source, P2P, DDD systems
and their application in design practice (part 2), an overview of existing meta-
design approaches (part 3) and then propose the Open Meta-Design frame-
work as the synthesis of these two domains (part 4).

The framework, named Open Meta-Design, enables designers to model, an-
alyse, manage and visualize open, collaborative and distributed processes. It
is composed by 1) conceptual dimension; 2) data format; 3) data visualization
layout; 4) software guidelines. The proposed framework however needs ex-
perimentation, testing and refinement: therefore, as a conclusion, we high-
light possible limitations in the Open Meta-Design proposal and we propose a
possible roadmap for its further development and testing (part 5).

2. Opensource, P2P, Distributed, Decentralized, Systems, and Design

Designers and design researchers have been increasingly interested in tools
and strategies that can enable their interactions with larger groups of people
distributed in several localities. This interest has especially focused on ap-
proaches coming from software development and web-based initiatives and
technologies, like Open Source, P2P, Distributed, Diffuse and Decentralized
(DDD) Systems. In the recent decades ICT technologies have shaped new
ways of working, participating, and assessing projects, which in turn have
contributed to shaping these technologies and adapt them to larger commu-
nity of users and variety of cases. In fact, although the roots of online collab-
orative organizations of any kind can be traced to Free Software and Open
Source first, and and P2P afterwards, these new technologies and their relat-
ed organizational forms have been experimented not only within software
and web domain, but basically in all the field of human creativity, music, bio-
technology, movies, science, art, design and so on (Goetz 2003).

The variety of these implementations has been discussed and interpret
through many theories, cases studies, and analytical framework, such as Web
2.0 (O'Reilly, 2005), Wikinomics (Tapscott & Williams, 2010, 2006),
Crowdsourcing (Howe, 2008, 2006), Collective Intelligence or Wisdom of the
Crowds (Leadbeater, 2009; Levy, 1997; Shirky, 2011, 2008; Surowiecki, 2005),
Peer Production (Benkler, 2002). Free / Open Source and P2P software were
initially technological projects, but then innovateed critically the organiza-
tional level (Fogel, 2005; Weber, 2005), and time after time they became
promising formats for the management of online, distributed, and communi-
ty based activities .

For instances, since the new century Open Source principles and practices
have been adopted outside the software industry (Goetz, 2003), and shaped
large cultural phenomena such as the so called Open Source Everything
(Steele, 2012). P2P dynamics have been generalized from software and adopt-
ed in many other contexts as well: the nodes in the network (devices, but also
users, or any entities you may have as your network components) are not
related to any central servers or middleman; this configuration has been con-
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sidered a more efficient distribution model for a large variety of contents and
flows (Benkler, 2002). Furthermore, many principles and guidelines based on
P2P dynamics have been elaborated out of the scope of software applications
as grounds for whole scenarios of sustainable future social structures (Bau-
wens, 2005; Kostakis & Bauwens, 2014). All these models mostly refer to de-
centralized communications where each participant is a peer, where the
work is based on shared assets and outcomes, and agency and work are dis-
tributed over networks. It is this property of diffuse, distributed and decen-
tralized networks the central structure to the nature of bottom-up phenome-
na such as Open and P2P systems; and they represent the broad framework
we have to underst the formats of online mass-participation that have
emerged in the past decades.

The relevance of Open, P2P and DDD systems with design discipline dis-
plays along two directions: 1) by embracing them in design practice, as col-
laborative and methodological tools at a local and global scale, or 2) by having
them as objects of design, and applying design principles and creativity to
their improvement and implementation. More recents examples of the first
direction include Open Design cases (Abel et al., 2011; Ciuccarelli, 2008; Ro-
mano, 2015), which are especially linked to the emergence of the Distributed
Manufacturing scenario (Bauwens, 2009) and of the Maker Movement (An-
derson, 2012; Hatch, 2014): the collaboration around manufacturing technol-
ogy is evolving around design projects developed collaboratively in a global
community of Maker Laboratories - Fab Labs, Makerspaces, Hackerspaces
and so on - that share traditional and digital manufacturing technologies
(Abel et al., 2011; Anderson, 2012; Gershenfeld, 2005; Menichinelli, 2016).

On the second direction, design acts to enable and replicate such Open, P2P
and DDD Systems through the analysis, visualization and implementation of
their softwares, toolkits, platforms and collaborative processes and organiza-
tion models. Examples as follow, cover the broad span of design outcomes:
projects focusing on tools and components to support Open, P2P and DDD
interactions such as OpenStructures (TEDx Talks, 2012), an open grid de-
signed in order to facilitate the effective integration of several open projects
into larger assemblies. As another case, P2P platforms have been designed to
support interactions among participants - mostly in physical local contexts -
and to offer comprehensive methodologies where the main design goal is to
facilitate the emergence and growth of new network of participations (Cot-
tam & Leadbeater, 2004). Custom online platform have been designed to
build global community of designers that produce open projects, contributing
this way to innovative but not-mainstream knowledge bases and organiza-
tional forms: a major example is OpenIDEO (Fuge & Agogino, 2014), the
online platform (coupled with a toolkit) developed by IDEO for the develop-
ment of solution to global scale social challenges. Further in this direction,
other approaches have integrated open and p2p organizational forms feeding
with the design practice in theOpen P2P Design framework (Menichinelli,
2006), and lastly introducing open and collaborative approaches to reflection
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and practice of meta-design in the Open Meta-Design framework (Menichi-
nelli, 2015).

3.  Open Meta-Design for the design of open processes and organiza-
tions

3.1 Meta-Design: an overview

The Design discipline adopts and learns from Open Source, P2P, DDD sys-
tems, it also builds and improves them, and designers can furthemore have a
role in building environments for the collaborative design of open processes
and their resulting organizations: we are particularly interested in reflecting
and contributing to this cross-influence of Open Source, P2P, DDD systems
and meta-design issues. In fact, in literature we found Meta-Design has been
associated with many technologies which are now related with such systems -
to mention: mass-customization, digital fabrication, generative design, open
processes and the participation in online communities (Giaccardi, 2003). The
technological variety has been crucial for the development of design process-
es and projects scaled and adequate to each community and their context.

Furthermore, Open Source, P2P, DDD systems and their integration with
design bring new roles for both users and designers. The Design discipline
has been discussing extensively about the integration of users in the design
process, and elaborated many established approaches such as Participatory
Design, User-Centered Design, User Experience Design and Co-Design (Rizzo,
2009). This literature offers many reflections about the meta-design practice.
For example, Participatory Design implies a forecasting activity about how a
design outcome will be used before it is designed, since this is also something
that will be elaborate collectively through common design choices. Ehn (Ehn,
2008) identifies meta-design as a successful strategy to this design challenge,
by considering it as a way to leave space for user participation in the design
process even after the design concludes, suggesting the concept of ‘design-
after-design’. Also Fischer has valued the meta-design approach for its capac-
ity to extend designed systems beyond their original nature, and because it
includes the ongoing process in which stakeholders become co-designers.
For Fischer, meta-design takes place not only at the time of design implemen-
tation, but throughout the whole existence of the system (Fischer & Scharff,
2000). According to Fischer, Meta-design characterizes objectives, tech-
niques, and processes for creating new media and environments that allow
the owners of problems to act as designers. Within this perspective on meta-
design, the activity of designing is more about generating the seeds for the
emergence of projects, rather than carefully and precisely planning all the
features and specifications (Fischer, 2003). He speculates about Meta-Design
being more elaborate than User-Centered Design and Participatory Design
because it shifts the control of the design process from designers to the hands
of the users, embedding the action of 'designing the design process'; he ulti-
mately acknowledge that “creating the technical and social conditions for broad
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participation in design activities is as important as creating the artifact itself’
(Fischer & Scharff, 2000), to the extent of elaborating a framework for under-
standing Meta-Design processes, known as “the Seeding, Evolutionary
growth, Reseeding process model” (SER) (Fischer et al., 2009):

e Seeding: provide seeds that evolve over time through the small contri-
butions of many people instead of complete systems.

o Evolutionary growth: a decentralized evolution of the seeds through
use, exploration and extension by users.

e Reseeding: a deliberate, centralized effort to organize, formalize, and
generalize solutions and artifacts created during evolutionary growth.

Being Meta-design a broad concept with different context of usage and un-
derstanding - extending from design to technology, society and biology - we
here refers also especially to the broader overview offered by Giaccardi, who
traces its roots, meanings and implications with a particular interest to crea-
tive industries (Giaccardi, 2003). Giaccardi considers Meta-Design an an
emerging design culture more than an established design approach; it gener-
ates at the intersections of ICTs and Design, and to the extent, to Interaction
Design and Net Art. The implications of “meta-” change the perspectives to
designers from objects to process, from contents to structures; Giaccardi
identifies three different declinations of Meta-Design, crossing etymological
facts with extensive literature review: meta- as

e Dbehind (or designing design): “Design of Design processes” / “Design of
the generative principle of forms” / “Design of the Design tools”;

e with (or designing together): “Design of media and environments that
allow users to act as designers” / “Design of the organization of flows”;

e between/among (or designing the "in- between"): “Designing the spaces of
participation” / “Design of relational settings and affective bodies”.

The focus on evolutionary environments brought by Fischer and the cultur-
al value that Giaccardi refers to meta-design both imply that design projects
are not acts of planning of features and procedures to be implemented; they
are instead the (creative) configuration of possibilities that will emerge from
opening the mechanism of participation and manipulation. Both of these
approaches to meta-design practice value grandly the property of emergence,
that we learn from complex system being the ability of the individual compo-
nents of a large system to coordinate actions together, and rising diverse pro-
ductive behaviors; emergence happens when this coordination arises spon-
taneously from simple interactions among the parts, and include to consider
their effect on the environment. This inspiration from the emergence proper-
ty of complex systems would require meta-design propositions to support the
process of continual adaptation of the project organization within an ever-
changing environment.

To say and favour that processes need to be emergent, however, is not to
abandon all plans and structures, rather to make them open: an effective way
to display complex processes is by focusing on creating effective opportuni-
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ties for interaction. These rules ensure alignment among participants that
increases the likelihood of emergent solutions leading to the intended goal, a
phenomenon that is being studying as collective impact.

We contribute through this paper elaborating the Open Meta-Design
framework, that provides a way for collaboratively design open, collaborative
and distributed processes (including both the professional design domain and
the amateur design domain), and that embraces this proposition of facilitat-
ing interactions and stimulate unplanned changes on the design environ-
ment. Implementing an open approach to meta-design strategies will more
favourably generate design projects that can adapt and scale to each specific
context, its constraints and requirements, and therefore will facilitate organi-
zations to adapt the process of collaboration to their own configurations of
actors, places and networks.

3.2 Tools for Process Design and Meta-Design

For the purpose of the design of design processes, Meta-Design has to adopt or
create frameworks, tools, and methods, that allow to implement visualiza-
tions, analysis, modeling, managing, and controlling processes. Because of
the aim of this paper to contribute a new framework outline for Open Meta-
Design, and because of the interest in contextualizing the proposed frame-
work among similar approaches, in this section we briefly cover the main
existing frameworks in literature used to design processes, and compare
them (see Table 1).

Family Origin Name Focus Understanding | Purpose
Engineering | 1910-1915 | GanttChart | Time Intuitive Planning
&Manage- Dependencies Management
ment
Engineering | 1921 Gilbreth’s Logic Codified Planning
&Manage- Process Tasks Management
ment Chart/
Flow Chart
Engineering | 1950s Functional | Logic Codified Planning
& Manage- Flow Block | T45ks Management
ment Diagram .
(FFBD) Dependencies
Time
Network
Engineering | 1957 Program Logic Codified Planning
& Manage- Evaluation | Time Management
ment and Review | _
Technique Time needed
(PERT) Tasks
Dependencies
Network
Engineering | 1970s Data Flow Data Intuitive Planning
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& Manage- Diagram Flows Management
ment (DFD)
Engineering | 2006 - Business Time Codified Planning
& Manage- ongoing Process Logic Execution
ment Model and
Notation Data Control
(BPMN) Tasks Standard
Flows Data format
Network Prescription
Meta-Design | 2005 - Open P2P Activities Intuitive Planning
ongoing Design Flows (Flows, partic- | vjisyalization
L ipation) o
Participation Communication
Codified (Ac- ) )
fivities) Discussion
Meta-Design | 2013 - Open Meta- | Activities Intuitive Planning
ongoing | Design Flows Visualization
Participation Analysis
Data Democratization
Time Communication
Network Discussion

Data format
API

Table 1. Comparison of tools, frameworks and approaches for visualizing processes

The development of such frameworks emerged with scientific management,
proceeded with large engineering and military efforts, then embraced also
information and computing disciplines with the introduction of digital tech-
nologies, and recently focused on the standardization of data formats, visual-
ization and execution tools (Henrink von Scheel et al., 2015: 2). Henry Lau-
rence Gantt developed his meth-odology and the Gantt Chart while working
for Frederick W. Taylor in the realization of major infrastructure projects.
Frank B. Gilbreth was studying and documenting the movements associated
with physical labor, and implemented Process Charts to reduce them and
make the flow of the process more efficient. In 1947, the American Society of
Mechanical Engineers (ASME) became the first organization to develop and
establish an international standard of process symbols by extending Gil-
breth’s work. Functional Flow Block Diagrams (FFBD) were introduced in the
1950s to describe production environment as systems, by showing the se-
quential relations between all the functions. Later, the introduction of PERT
methodology changed the use of timelines by adding the estimation of neces-
sary times and possible delays. The Data Flow Diagram was instead intro-
duced in order to enable the visualization of where information (data) is
stored, and how inputs, outputs and flows of information are organized in the
process among the tasks.
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In the 2000s, the Business Process Model and Notation (BPMN) emerged as
a standard for graphical notation by extending previous flowchart tech-
niques, with the goal to ensure that BPMN models can be executable through
a machine-readable XML data format. The standard and its specification are
currently at the third draft (1.0 in 2004, 1.1 in 2008, and 2.0 in 2011). BPMN
focuses on process and it is not therefore comprehensive; for example sever-
al authors note that it does not attempt to model organizations and strategic
direction: for example, it does not cover the relation between organizational
structures, including business competencies, capabilities, and resources to
processes (Henrik von Scheel et al., 2015).

Through the decades, several framework have been developed with ontolo-
gy more appropriated to processes, improved elements for its graphical nota-
tion, integrated softwares.

Despite the large case study value, most of these approaches from engineer-
ing and management domain mainly consider processes as business process-
es: “a collection of tasks and activities (business operations and actions) consisting
of employees, materials, machines, systems, and methods that are being structured
in such way as to design, create, and deliver a product or a service to the consumer”
(Henrik von Scheel et al., 2015: 1); moreover, in such frameworks, graphical
notation is much more than intuitive, and therefore they are mainly accessi-
ble only to stakeholders already trained or used to business settings. These
might be relevant limitations for their adoption in Open and P2P systems,
based on a potentially large participation of users with a different back-
ground and which which may not always be a driven by business relations
and values.

A first attempt at building a bridge between meta-design and business pro-
cess modeling has been done by Selim Erol, whose research focused on ap-
plying meta-design guidelines from Fischer (Fischer et al., 2009) to BPMN.
Erol noticed that research on business processes has mainly focused on creat-
ing flexible process modeling techniques, and workflow management sys-
tems, rather than on the flexibility and openness of modeling environments,
especially to enable end-user or diverse and unplanned stakeholders partici-
pation in modeling. Furthermore, typical process modeling follows a linear
model limited to design-time, and where requirements are previously defined
(Erol et al., 2010). He therefore developed and tested a flexible and open wiki-
based BPMN meta-design modeling environment called xoProcessWiki (Erol,
2012): the environment proved to be very useful but at the same time it
showed a strong need for instruction and facilitation during the modeling
process, showing the limitation in large-scale adoption, and missing function
of evaluation and assessments.

In the last decade, a more direct connection between meta-design and
Open, P2P and DDD Systems has been investigated outside of the business
domain by the two frameworks of Open P2P Design, and its derived Open
Meta-Design: these frameworks are oriented to collaborative processes gen-
erated by communities and deployed within their social networks. The Open
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P2P Design approach develops at the intersection between Service Design,
Activity Theory, and Participatory Urbanism and focuses on communities
and their open and p2p processes, meaning networks of activities with differ-
ent levels of participation (Menichinelli, 2011, 2006). It is mainly based on
open methodologies and toolkits for modeling processes, which are shared
with the community the process is intended for. Open P2P Design have been
experimented in a series of short workshops about Open Design and Distrib-
uted Manufacturing, where it proved to be promising but with limitations in
the lack of the time dimension in the visualization, an overtly complex de-
scription of activities, and the difficulty in working with several unrelated
visualizations. These workshops pointed to the need of a simpler approach,
an unified visualization in a single image or poster, and on the need for a
framework for evaluating the real-life processes generated from the docu-
mentation of the designed processes. These results led to its simplification
into the Open Meta-Design framework (FAD Barcelona, 2013; Menichinelli,
2015).

The Open Meta-Design framework is linked to Activity-centered Design
(Gay & Hembrooke, 2004; Kaptelinin & Nardi, 2009); it defines that platform
where collaborative communities can act are more than online services, they
are instead network-based architecture that support also online services by
shared productive components within the social network of the participants,
such as artifacts, rules and roles. Having activity as its core goal, Open Meta-
Design aims to clear communication, to produce easy visualization, to offer
integrated tool and data format and the versatility to more generic domain of
application. Implementing Meta-Design principles and the properties of
Open, P2P and DDD Systems for the facilitation of socio-technical communi-
ties can be useful to benefit their openness, adaptability to local conditions
and emergent behaviors. Such approaches should be intuitive and not re-
stricted to professionals only, should have a clear data strategy that enables
tools, functionalities and data interchange, and should provide the function
of development assessment.

We believe the Open Meta-Design will be promisingly explored with further
research and practice; however it is still a very recent framework who is lack-
ing complete formulation in current literature. For this reason, in the next
section we contribute to elaborate its structure, which is based on:

1. A contextual description of Open Meta-Design within the life-cycle of
projects and their organizations;

2. A data format that describes a process ontology, and it represents the
basic layer for a tool for collaborative design;

3. Avisualization format that renders the data format in an intuitive way;

4. A software layer which binds together data, visualization, graphical
user interface and collaborative editing, being this one the interface of
production.
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4.

4.1

Open Meta-Design: a proposal for a meta-design framework along
four dimensions

The conceptual dimension of Open Meta-Design

The main concept of Open Meta-Design is that designers and stakeholders
can work together as network of peers in defining the process and the meth-
ods of their collaborative activities. The meta-design component refer to the
design of a tool that enables stakeholders to collaboratively design processes
in online environment where they can discuss their participation. The open
component focuses on the open source and p2p features of the relationships
that are generated and of the projects that are developed. The roots of Open
Meta-Design for both concepts and tools can be traced in the Open P2P De-
sign framework along three directions:

214

Cultural-historical Activity Theory (CHAT): a framework that focuses
on studying work and organizations, analysed through the model of
Activity System which enables a complex overview of the mediational
structure of the activities, the contradictions within activities and
among activities as critical issues but also potential paths for devel-
opment, since activities incessantly reconstruct themselves
(Engestrom, 1987). An activity-centered approach focuses also more
on how tools mediate activities among multiple actors, and is there-
fore more apt to the meta-design of a process where multiple actors
interact.

Service Design: a design discipline dedicated to the planning of ser-
vices between providers and customers with a focus on both immate-
rial interactions and flows among people, infrastructures, organiza-
tions, and on physical touch-points in space, artifacts, interfaces. The
Service Design community has developed several tools useful to map
the interactions and flows among people, spaces and artifacts (Alves &
Nunes, 2013; Tassi, 2008) that can be adopted for Meta-Design. Fur-
thermore, some approaches tried to adopt Activity Theory in Service
Design as reference model for service evaluation thanks to its system-
ic, social and artefact-mediated conception of activity and are there-
fore promising for meta-design processes (Maffei & Sangiorgi, 2006;
Sangiorgi, 2004).

Studies on the structure and classification of participation: several re-
searchers and practitioners pointed out that participation is not just a
final goal, but also an intermediate tool for structuring design pro-
cesses and that there are different levels of participation of stakehold-
ers (Arnstein, 1969; Friedman & Miles, 2006; Hamdi & Goethert, 1997).
Participation is not always uniform and tota: these approaches can be
considered as a tool for shaping the amount and quality of participa-
tion in processes; the participation matrix is an example in this direc-
tion (Hamdi & Goethert, 1997).
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These directions outline an implementation scenario of Open Meta-Design
approach, compliant to the classification of meta-design from Giaccardi
(Giaccardi):

e Dbehind (or designing design): Open Meta-Design is a framework of de-
sign tools that generate the design of processes;

e with (or designing together): Open Meta-Design is a framework with an
online environment and a data format that allow users to design the
organization of flows;

o between/among (or designing the "in-between"): Open Meta-Design is a
framework for collaboratively designing the organization of participa-
tion in processes through an open discussion.

Furthermore, the Open Meta-Design framework offers a new model for
how phases of the project are organized over time (Figure 1). Any design pro-
cess (intended as the development of human-made artifacts) undergo two
basic stages: design time and use time. (Fischer 2009) (Figure 1, A). When a
meta-design approach focuses only on design tools and processes, it tends to
take place at the beginning of such generic processes, before design time
(Figure 1, B). When a meta-design approach focuses on the development of
an interactive environment, this approach last for all the life of a project
since the environment sustains it (Figure 1, C). In the Open Meta-Design
framework instead, the meta-design approach precedes all the other phases,
and beside design time and use time it includes production (which is increas-
ingly important in Open Design projects and in new initiatives with many
non-professionals), distribution, and project life cycle, and possible future
projects time that is the case when the project is open source.

The Open Meta-Design framework has been developed as a more general
version of the Open P2P Design framework, making its application broader.
As any framework, it cannot encompass all the complexity of socio-technical
systems, therefore it is important to understand its limitations. The frame-
work is thought for developing processes, but these are part of a larger sys-
tem: when they are implemented, they generate social interactions and
therefore social networks; these networks give place to organizations for the
management of their social dimension; such organizations then bring gov-
ernance structures and rules for the management of the system, and the gov-
ernance influences the processes and their design (Figure 2).

The Open Meta-Design framework has then a specific and limited place in
the life cycle of the social and organizational dimension of the projects it en-
ables, and other approaches might be coupled to it in order to improve all the
aspects of its life cycle: social network analysis for understanding the net-
works, visualization and other techniques for making the organization visi-
ble, conflict management for facilitating the governance. All these approach-
es can be implemented in Open Meta-Design platforms with time, extending
the design of processes to a complete management of collaborative systems.
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A generic design process without meta-design

Mo e T

A design process started by meta-design (meta-design as tools)

(B)

A design process enabled by meta-design (meta-design as interactive environments)

(<)

An Open Meta-Design process

tbutior

(D)

Time

Figure 1. Time and activities in Open Meta-Design process compared to other conventional design pro-
cesses

design

Open Meta-Design

processes
/ analysis
facilitation )
conflict social
—» governance
management 9 networks —> network
\ analystis
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visualization
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Figure 2. The role of Open Meta-Design in the life cycle of the social and organizational dimension of a
project.

4.2 The data dimension of Open Meta-Design

A custom data format that store a specific process ontology is needed in order
to enable the development of an interactive environment for design, discus-
sion and sharing, The data dimension and the design dimension of the follow-

216



ART. 4

ing section have been designed in parallel way with multiple feedback loops
between them. In this case therefore, the ontology has been designed from
the bottom-up, re-elaborating previous tools and experiences into a single
tool, multiple sources of data into a single data format. The data is managed
by a software dimension (section 4.4) that connects it to the design visualiza-
tion and that manages its sharing, accessibility and export: for an online plat-
form, the implementation of custom APIs can manage the access to the data
through different file formats. For these reasons, the data ontology has been
structured from the bottom-up starting with software code, from which a
graphical representation in UML has been automatically generated (Figure
3). After this iterative design phase, the results point out how Location
(online or offline) is the starting point of a process, from which Time Inter-
vals, Persons and Activity Elements generate. Activity Elements constitute
together Activities, which are linked by Flows into Processes and by Contra-
dictions into a Discussions (based on single items called Issues to mirror the
collective discussion in open source projects on platforms like GitHub)
among the participants in the meta-design project. More Processes constitute
an Open Meta-Design Project, which is shared through a License that governs
its IP. Activities and the flows among them constitute processes, activities
and contradictions among them and in them generate discussions, and dis-
cussions and processes constitute Open Meta-Design projects.
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Figure 3. A preliminary UML visualization of the classes describing the datastructure of an Open Meta-
Design project.
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4.3 The design dimension of an Open Meta-Design tool

The first proposal of the design dimension of Open Meta-Design (Figure 4)
has been developed during several iterations together with the data ontology,
since they are interconnected: processes are visualized by the design dimen-
sion that renders the data and the data dimension describes the design of
processes which are designed on the platform or environment. Furthermore,
it integrates the various design tools tested within the Open P2P Design
framework in one single visualization, and tries to simplify the more complex
tools (Menichinelli, 2015). The workshops where the Open P2P Design
framework was tested showed in fact that one single visualization would have
been more understandable and easy to use, and that activities were too com-
plex to be designed and analyzed with Activity Theory by untrained users.
Furthermore, the time element was missing or poorly implemented. For
these reasons, some of the tools adopted by Open P2P Design (System Map,
Participation Matrix) are now integrated in one single visualization where
time is represented and managed like in Gantt charts and where activities are
represented in a textual way in order to make it easier for the users to under-
stand them. The Activity System is a powerful framework for understanding
and designing activities, but its visualization is not very useful to untrained
users. Therefore, the Activity Systems are here represented as a short text
scripts that explain their structure and help the users to edit them. Activities
are then grouped by similarity in processes. The script analogy has been also
adopted for the title and a short description of the main project at the top /
beginning of the visualization. The use of the script metaphor could be useful
then for obtaining a clear representation of complex and intangible activities,
and it could also be useful for their data analysis. The text as an interface for
complex systems, that could be analyzed and visualized later with a global
overview of all the activities. Movies script have been adopted for data analy-
sis and visualization several times; an interesting example can be found in
the Star Wars movies, which have been at first depicted in a hand-drawn
chart on the XCKD website (Munroe, 2009). The popularity of this visualiza-
tion has lead data scientists and designers to develop software for automatiz-
ing the analysis and visualization of such scripts as processes (Franklin et al.,
2015), but also for understanding their social networks (Gabasova, 2016, 2015)
and activities and performance (Diamond et al., 2015). From a single script
(or more shorter scripts) it is therefore possible to analyze and visualize com-
plex processes and activities.

Contradictions and flows are instead represented as connections between
different scripts or elements of the scripts, in order to show the systemic na-
ture of processes generated by several activities. Furthermore, a preliminary
study of a possible integration of the design dimension with a GUI for an
online platform has led to the integration of elements for user interaction
(the orange elements in Figure 4).
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Figure 4. A proposal for an Open Meta-Design visualization tool and interface

4.4

The software dimension of an Open Meta-Design tool

(1)

The conceptual dimension clarifies the position of Open Meta-Design within
design, analysis and meta-design approaches and within the life cycle of the
organizations behind projects. The data dimension describes the ontology of
projects as processes built from networks of activities. The design dimension
renders the ontology and enables the users to understand it and design it.
These dimensions could be implemented with analog tools like a paper
toolkit as in the Business Model Canvas (Osterwalder & Pigneur, 2010), but we
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think that the complexity of socio-technical systems could be facilitated with
more flexibility and scalability with digital platforms and data. In this direc-
tion, the software dimension of Open Meta-Design would represent the
common layer that binds together the data, design and user interface dimen-
sions. Such layer would enable the collaborative editing of processes by mul-
tiple users, the sharing and accessibility of projects, the interfacing and ap-
plication of meta-design approaches to other platforms and therefore con-
texts as well. For example, the UML visualization of the data structure (Figure
4) was already automatically generated from software code. Such a dimen-
sion would require extensive development, but for the scope of this proposal
we identify some design guidelines, following the example of Erol (Erol et al.,
2010) that defined the guidelines for the xoProcessWiki platform according to
Fischer’s guidelines for meta-design environments and software systems
(Fischer et al., 2009)(Table 2).

Meta-Design guidelines (Fischer et al., 2009) Related key features to be implemented in
software

1. Support Human-Problem Interaction GUl for collaborative design

Clear explanations or tours of the GUI and the
visualization

Open APIs and libraries for developers

2. Underdesign for Emergent Behavior Empty or half-empty templates of projects

3. Enable Legitimate Peripheral Participation | Discussion with issues

Analyse and visualize the contribution of
participants

Analyse and visualize the reputation obtained
by participants

4. Share Control Data export
Open APls

Open source software and libraries

5. Promote Mutual Learning and Support Discussion

6. Reward and Recognize Contributions Document motivations in discussions
Analyse and visualise contributions in the
discussion

7. Foster Reflective Communities Describe the background and expertise of

each participant

Foster the collaboration and sharing among
participants with different background and
expertise

Table 2. Key features of an Open Meta-Design software platform. Source: Fischer (2009)
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5. Conclusions

The increasing complexity brought by globalization and by the quest for sus-
tainability in society and the economy might find suitable approaches in the
increasing involvement of all stakeholders in the design processes and in the
management of such processes. Open, P2P and DDD Systems could represent
a promising direction for enabling the participation of a potentially large pool
of distributed users in design processes. These systems however brings also
new organizational forms and new principles and practices, making their
design not a straightforward task. Stakeholders could be therefore involved in
the definition of such systems and of their processes, and meta-design ap-
proaches could be useful for enabling designers to have a role in the defini-
tion and management of such systems and processes. Existing frameworks
and tools for designing, managing or meta-designing processes are complex
to use for non-professionals or incomplete: for this reason we propose the
Open Meta-Design framework in this article. The framework represents a
bridge between design, meta-design, social sciences, computer science.
Compared to previous frameworks like Open P2P Design, this framework
provides a more structured approach, based on the modeling, analysis, man-
agement and visualization of open, collaborative and distributed processes.
This framework is based four dimensions: concept (describing the philoso-
phy, context and limitations of the approach), data (describing the ontology
of design processes), design (visualizing designing processes) and software
(managing the connections between the ontology and the visualization, the
data and design dimensions). Such approach and framework could potential-
ly lower the barriers to the participation in the design and discussion of open,
collaborative and distributed processes, enabling therefore mass-scale inter-
actions and a new role for designers, based on an augmented awareness of
the possibilities of design processes and organizations.

The proposal is still preliminary, and a complete implementation and test-
ing is needed in order to understand its viability. More dimensions, domains,
features or tools could be added but this direction requires a careful consid-
eration in order to balance the trade-off between ease of use and complexity.
Since most of the process design frameworks focused only on business pro-
cesses, the current proposal does not include a business dimension. This
could be a critical limitation, given the fact that even collaborative processes
needs to reach a sustainability in order to proceed with their activities. Fur-
thermore, a final implementation in an online platform for example, could
show more critical issues and missing elements. As a conclusion, we suggest
a roadmap for developing and testing the Open Meta-Design framework, and
therefore evaluating its relevance in supporting complex projects. The con-
ceptual dimension of the framework represented in Figure 4 could represent
not only a way for understanding its limitations, but also a way for testing it
and developing it further. For this reason, we suggest that the impact of such
framework could be analyzed along the dimensions of networks, organiza-
tion and governance. However, the conceptual dimension could need further
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refinement in order to constitute a complete evaluation framework for the
testing of Open Meta-Design. The next steps in this direction could be: 1) im-
plement and refine the framework within an online platform; 2) test the plat-
form: the adoption of the same or similar context of the testing of the Open
P2P Design framework could provide a useful reference; 3) dissemination of
results, tools and documentation for the replication and diffusion of the
framework through its platforms or similarly related platforms.
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Abstract

The design research and practice have recently been investigating how to
have an active role in enabling collaborative and distributed systems through
the analysis, visualization and design of their collaborative tools, platforms,
processes and organizations. By adopting a meta-design perspective, new
possibilities have emerged for designers to be active agents in the organiza-
tion and management of collaborative and distributed processes, especially
design ones. This paper presents a data format for describing collaborative
design processes, building on existing literature and cases and encoded in the
development of an experimental digital platform for the co-design of collabo-
rative processes. This data format is a key component of a framework for
modelling, analysis, management and visualization of design processes and
such a framework could potentially facilitate the design, understanding,
management and participation in open, collaborative and distributed pro-
cesses.

227



ART.5

One research question is the basis of this paper: how can be collaborative
design processes documented, analysed, managed, shared? This paper aims
at bringing a contribution to these questions focusing specifically on a design
process ontology encoded in a data format and software. The paper focuses
on the context of Indie Designers and the Maker Movement, and provides a)
an overview of the existing approaches to documenting design projects and
processes, b) a proposal of an ontology and data format for describing collab-
orative design processes and d) directions for future research, especially in
the validation of the proposal.

Theme

Language

Keywords

data, process, collaboration, organization, meta-design

1. Introduction

In the recent decades ICT technologies have shaped new ways of working,
participating, and assessing projects, which in turn have contributed to shap-
ing these technologies. The introduction of ICT technologies, from desktop
software to digital online platforms, have had an impact on design not just for
few activities like 2D or 3D modelling, but also on all the activities and actors
of the design ecosystem (discussion, research, manufacturing, distribution,
...) and not just in terms of tools, but also in terms of approaches, business
models, trends, processes. For example, the boundaries between amateur
and professional designers have been blurring (Atkinson, 2010; Gerritzen &
Lovink, 2010; Manzini, 2015), especially regarding design and production es-
pecially with the emergence of the Maker Movement (Anderson, 2012;
Gershenfeld, 2005; Hatch, 2014) but also of Indie Designers, professional de-
signers producing their projects independently (Bianchini & Maffei, 2012,
2013); these two phenomena represents the context explored in this paper.
Online platforms and practices have generated initiatives with new modali-
ties of interaction and management of intellectual properties in design pro-
cesses that mix Design with Crowdsourcing dynamics (Howard, Achiche,
Ozkil, & McAloone, 2012; Howe, 2006; Nickerson, Sakamoto, & Yu, 2011) or
with Open Source and P2P dynamics (Abel, Evers, Klaassen, & Troxler, 2011,
Bauwens, 2009; Ciuccarelli, 2008; Cruickshank, 2014; Menichinelli, 2016).
Thanks to the introduction of software and programming languages like Pro-
cessing (Reas & Fry, 2014), designers and architects are increasingly shifting
their focus from designing artifacts with the help of a software, to writing a
software that directly generates artifacts, often with genetic and evolutionary

228



ART.5

algorithms (Shiffman, Fry, & Marsh, 2012), with a Generative Design ap-
proach (Bohnacker, Gross, & Laub, 2012; Reas & McWilliams, 2010).

Consequently, the Design discipline has changed in several ways, for exam-
ple by increasingly moving its scope from single users to local and online
communities, from isolated projects to complex system of solutions, while
investigating tools and strategies that enable and understand both complex
artifacts and mass-scale interactions. Not only practitioners, but also re-
searchers have started investigating these directions, for example a) with a
focus on localities and their traditions, production systems and communities
(Maffei & Villari, 2006; Verwijnen & Karkku, 2004; Villari, 2013), or b) with a
focus on social innovations, especially developed by citizens and informal
designers (Manzini, 2015; Meroni, 2007), or ¢) with a focus on how ICT tech-
nologies enable new modelling techniques (Menges & Ahlquist, 2011; Poole &
Shvartzberg, 2015; Singh & Gu, 2012) or d) enable the organization of collabo-
rative initiatives (Menichinelli, 2016). Broadly speaking, one of the common
elements among these trends and phenomena is the new understanding of
designers as facilitators and organizers of socio-technical systems made of
creative and productive agents. Designers are seen as having more focus on
creating the contexts for complex and multi-agent and multi-stakeholder de-
sign processes, rather than directly designing artifacts themselves, and this
perspective falls into the domain of the Meta-Design perspective.

More specifically, this paper focuses on how, being transformed in all its
activities, the Design discipline has also been investigating how to have an
active role in shaping these transformations by focusing on enabling collabo-
rative and distributed systems through the analysis, visualization and design
of their collaborative tools, platforms, processes and organizations. By adopt-
ing a Meta-Design perspective, new possibilities have emerged for designers
to be active agents in the organization and management of collaborative and
distributed processes, especially design ones. This perspective works in sev-
eral directions regarding collaborative processes and organizations, and this
paper focuses specifically on its data dimension and on its related software
dimension. This paper explores how the description of a process could be
encoded into data and thus documented, shared and executed. The focus is
not or not only on applying data science to design processes, but rather to
understand the datafication and digitalization of the design practice and how
to improve them by empowering designers in managing them. By adopting a
Meta-Design perspective, after 2D and 3D modelling, designers will increas-
ingly focus also on modelling processes and organizations through data sci-
ence and software development.

This paper presents a shared data format for describing collaborative de-
sign processes, building on existing literature and cases and the development
of an experimental digital platform for the co-design of collaborative pro-
cesses. This data format is a key component of a framework for modelling,
analysis, management and visualization of design processes and based on
four interconnected dimensions: conceptual, data, design, software. Such a
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framework could potentially facilitate the design, understanding, manage-
ment and participation in open, collaborative and distributed processes. Fur-
thermore, this investigation might advance our understanding our knowledge
of the relations among data and design, as a possible new language and tool
for working with processes and organizations. One main research question
(RQ1) is the basis of this paper, to which two subsidiary research questions
might be added in order to proceed with a more complete approach:

1. RQI1: How can be collaborative design processes documented, ana-
lyzed, managed, shared?

2. RQ2: How collaborative design processes have been documented
and defined with a common language so far?

3. RQ3: How could we improve the documentation of collaborative de-
sign processes with a shared data format as a common language?

In order to support RQ1, RQ2 focuses on the theoretical background and the
existing approaches, RQ3 focuses more on the development of a potential
meta-design platform and on the strategies for its validation. This approach is
developed in the paper with this structure:

1. Introduction: this section introduces the context, the overall scope of
the paper, its research questions and structure.

2. Describing (design) processes: this section proposes an overview of the
possibilities regarding the documentation of design processes for the
Indie Designers and Maker Movement context with the use of data
formats as shared languages. This section addresses RQ2.

3. A shared data format for describing collaborative design processes: this sec-
tion elaborates a proposal of a data format and a related meta-design
digital platform that documents collaborative design processes. This
proposal is the result of a the previous section and of a process of
software prototyping. This section addresses RQ3.

4. Validation and future research: this section proposes validation strate-
gies for the data format and related digital platform presented in the
previous section and proposes further research questions to be ad-
dressed in future research. This section addresses RQ3.

5. Conclusions: this section resumes how each of the previous sections
has replied to the three research questions (RQ1-RQ2-RQ3) proposed
in the first section.

2. Describing (design) processes

How collaborative design processes have been documented and defined with
a common language so far (RQ2)? This section provides an overview of the
possibilities, especially with a focus on the context of makers and independ-
ent designers. Within design research, design processes have been examined
considering design as the work done by designers, studying thus the actual prac-
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tice. For example, Cross (2006) elaborated that there is a distinct ‘designerly’
form of activity and ways of knowing different from the scientific tradition,
and he identified three sources of design knowledge for studying this: people,
processes and product. According to him designers learn and adopt a lan-
guage that connects and translate between different domains (needs and de-
sign, meaning and design, and so on) by means of a system of codes, and
these embodies the ‘designerly ways of knowing’. However, he points out that
typically the knowledge and awareness that designers have of their practice is
basically tacit, making it thus difficult to elaborate, document and share with
the consequence that design education is generally based on an apprentice-
ship system of learning. In their analysis of existing literature about design
processes and a proposal of a design process ontology, Green, Southee and
Boult (2014) point out that research on design processes has a relatively short
history, where models are highly edited and rationalized abstractions of reali-
ty but disconnected from the actual practice and with limited consensus on
their structure. Even within the design practice, the recently popular phe-
nomenon of design thinking consultancies is highly criticized also for the
simplistic perspective, the extreme generalization and poor consideration of
design processes (Vinsel, 2017).

The previous section highlighted the importance of the Meta-Design per-
spective, that considers designers as having more focus on creating the con-
texts for complex and multi-agent and multi-stakeholder design processes,
rather than directly designing artifacts themselves. For example, Ehn (Ehn,
2008) considers it as a way to leave space for user participation in the design
process even after the design concludes, suggesting the concept of ‘design-
after-design’. Also Fischer has valued such approach for its capacity to extend
designed systems beyond their original nature, and because it includes the
ongoing process in which stakeholders become co-designers, but taking place
not only at the time of design implementation, but throughout the whole ex-
istence of the system (Fischer, 2003; Fischer & Scharff, 2000). According to
Fischer, Meta-design characterises objectives, techniques, and processes for
creating new media and environments that allow the owners of problems to
act as designers. Furthermore, he considers Meta-Design being as more elab-
orate than User-Centered Design and Participatory Design because it shifts
the control of the design process from designers to the hands of the users,
embedding the action of 'designing the design process'. Giaccardi considers Me-
ta-Design more as an emerging design culture than an established design
approach, and after crossing etymological facts with extensive literature re-
view (Giaccardi, 2003), she identified three different declinations of Meta-
Design, with meta- considered as:

e ‘behind’ (or ‘designing design’): “Design of Design processes” / “Design
of the generative principle of forms” / “Design of the Design tools”;

o ‘with’ (or ‘designing together’): “Design of media and environments that
allow users to act as designers” / “Design of the organization of flows”;
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o ‘between/among’ (or ‘designing the "in- between™): “Designing the spaces
of participation” / “Design of relational settings and affective bodies”.

Rather than studying existing processes, the Meta-Design approach focuses
often on designing environments and tools for facilitating the emergence of
design processes, and therefore it is a promising approach for improving pro-
fessional, independent and amateur designers in their practice. For this rea-
son, this section proposes a brief overview of the practice of analyzing, doc-
umenting, sharing and designing processes in the Indie Design and Maker
Movement. The practice of Makers has been analysed and shared by both
researchers (Toombs, Bardzell, & Bardzell, 2014), practitioners (Lang, 2013)
and researchers-practitioners (Gershenfeld, 2005); in the case of this article,
the author has worked both as a researcher and as practitioner, reflecting
thus here on the practice of documenting design processes in all their possi-
bilities as experienced during the previous years. Documenting and sharing
projects with an Open Source approach is a common practice in the Maker
Movement (Menichinelli, Bianchini, Carosi, & Maffei, 2017; Troxler, 2011),
and for this reason the issue of documenting how to design and produce a
project among different individuals, groups and locations is a relevant one
for this context, and several options are possible. For example, design pro-
cesses can be documented as step by step instructions (Instructables’, Fab-
labs.io?), or files ready for manufacturing are documented (Thingiverse®), or
can even be automatized through custom software that control the API of
cloud manufacturing services (Shapeways API*) or can be analyzed and re-
built from files and users’ activity on online platforms like GitHub and Google
Drive (Menichinelli, 2017; Velis & Robles, 2017). These are less common ap-
proaches, with a focus on processes and the immaterial aspects of projects,
more common approaches are still the ones that document artifacts, be them
existing or to be produced (Table 1). In the Indie Design and Maker Move-
ment, the task of documenting design processes can take place in different
ways of design documentation (DD), depending on how design is considered:

1. DD1: design as a process (“i.e. step by step instructions”);

2. DD2: design as an organization (“i.e. networks of interactions,
work organization”);

3. DD3: design as a documentation (“i.e. blueprints”);
4. DD4: design as production (“i.e. files ready for direct fabrica-
tion”);

5. DDS5: design as an artifact (“the artifact and its description”).

1 http://www.instructables.com/

2 https://www.fablabs.io/projects

3 https://www.thingiverse.com/

4 http://developers.shapeways.com/
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Perspectives | DD1: Design | DD2: Design | DD3: Designas | DD4:Design | DD5: Design
asaprocess | asanorgan- | adocumenta- | asaproduc- | asan artifact
ization tion tion
Dimension Meta-Design | Meta-Design | Design Design Design
Focus Process Process Artefact Process Artefact
Examples Instructables | Rebuilt from | Blueprints Thingiverse | Pictures
Fablabs.io filesand | syetches Shapeways | Videos
users’ activi- AP
ty ononline tHub 3Dscan
platforms GitHu
Data API, data- API, data- 2D /3D data API, data- 2D /3D data
bases bases representing bases representing
an artifact not an existing
yet produced artifact
Process as Execution of | Dialogue Execution of Execution of | Outcome of
activities the documen- | activities an execution
tation of activities
and dia-
logues

Table 3. Design Documentation typologies

A common element of these main approaches for documenting design pro-
jects and processes is the pervasive presence of the digital and data dimen-
sion, and how these two dimensions have been applied to several aspects of
the practice. DD1 and DD2 can be categorized as Meta-Design since they both
represent and enables the development of individual and collective work in
design processes, while DD3, DD4 and DD5 as Design since they represent a
design project and its output or transformation into the final output (Figure
1). While only DD2 focuses on processes as generally considered (i.e. a se-
quence of steps depicting how to replicate a process), all of these perspectives
are important for the Maker practice and therefore for applying a Meta-
Design approach to it because:

e they represent all aspects of design processes in the practice, and
therefore can be integrated in order to further understand them with
a more complex perspective;

e they represent building blocks for Meta-Design tools and environ-
ments, and could be recombined and integrated in order to further
support collaborative design processes with a more complex offer.

As a consequence of this, a Design Documentation Score (DDS) could be cal-
culated for Meta-Design environments based on this framework, ranging
from 0 to 5 depending on the number of Design Documentation perspectives
a meta-design platform includes. Rather than providing a judgement about a
platform, this score could provide an indication of the complexity of ap-
proach and possibilities that a platform adopts and provides to its users. Fur-
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thermore, it should be note how these five perspectives could be broadly
clustered into three main approaches for documenting design processes,
whether they are explicitly designed and documented or analysed and rebuilt
from the practice:

1. ADDI: processes are considered as the execution of activities;
2. ADD2: processes are considered as a dialogue between actors;

3. ADD3: processes are reconstructed from the reverse engineering of arti-
facts and documents.

Encoding and visualization are common actions for these three approaches,
representing the translation between machine-readable data to human-
readable representations, for both existing processes and projects and for
future ones (Figure 2). These three approaches can also be found in the re-
search and practice of designing and analysing processes outside the Design
discipline. For example, the ADD1 approach is similar to most of the ap-
proaches from engineering and management domain that mainly consider
processes as business processes: “a collection of tasks and activities (business
operations and actions) consisting of employees, materials, machines, systems, and
methods that are being structured in such way as to design, create, and deliver a
product or a service to the consumer” (Scheel, Rosing, Fonseca, & Foldager,
2015, p. 1). Examples of this are the Business Process Model and Notation
(BPMN), a standard for graphical notation that extends flowchart techniques
through models that can be executed through a machine-readable XML data
format (Scheel et al., 2015), and Process Mining, the analysis of existing pro-
cesses from the log of their activities (van der Aalst, 2011). In design research,
this direction has already been adopted by few researchers that reconstruct
processes from files, logs and databases of design projects (Menichinelli,
2017; Velis & Robles, 2017).

The ADD2 approach is similar to several initiatives that work on the analy-
sis, visualization and design of narrative texts. For example, researchers have
been able to identify the most common processes of storytelling by analysing
the emotional trajectory of novels (Reagan, Mitchell, Kiley, Danforth, &
Dodds, 2016), or in some cases software facilitates the writing of scripts while
also visualizing its dynamics, characters, emotional arcs (Story Touch, n.d.)
or translates scripts into comic strips (KesieV, 2011) (see Figures 3, and 5 for
an example application). Scripts (i.e. just the dialogues of a plot) have been
particularly popular in analyses that are able to uncover their hidden social
dynamics: an interesting example can be found in the Star Wars movies,
which have been analysed and visualized in several different ways and meth-
ods, proving how the same data source (the script) could be a rich document
for understanding processes with different perspectives. One of the first ex-
amples of visualizing the storyline of Star Wars can be found in a hand-drawn
chart on the XCKD website (Munroe, 2009); the popularity of this visualiza-
tion has lead data scientists and designers to develop software for automatiz-
ing the analysis and visualization of such scripts as processes (Franklin, El-
very, & Spraggon, 2015), but also for understanding their social networks
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(Gabasova, 2015, 2016) and activities and performance (Diamond, Glassman,
Illick, & Whiteaker, 2015). The Star Wars storyline was also elaborated in
hand-drawn illustration in the Cinemaps book by DeGraff (DeGraff & Jame-
son, 2017), where the process is depicted together with the locations where it
takes place. In design research, this direction has already been adopted by
several researchers that reconstruct processes from verbal data through pro-
tocol analysis in order to study cognitive processes, with both quantitative
and qualitative approaches (Goldschmidt, 2014; Kan, 2017).

The ADD3 approach may be the more informal, less structured and re-
searched but more adopted by makers, consisting in reconstructing how to
design and make an artifact from the artifact itself. This task could be simpli-
fied by digitalization technologies like 3D scanning, but while these tech-
niques can convey a documentation that can be manufactured, the identifica-
tion of more complex processes is a harder task.
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Figure 1. Design Documentation typologies
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Figure 2. Design Documentation approaches and their actions

3.  Ashared data format for describing collaborative design processes

The previous section provided an overview of existing practices in the Maker
Movement regarding the documentation of design projects and processes,
and this section proposes a data format as a common language for improving
these practices while learning from them (RQ3). The main starting point for
the development of the data format is to consider its ontology, “a set of con-
cepts and categories in a subject area or domain that shows their properties and the
relations between them” (Oxford Dictionaries, 2018), a terminological frame-
work that describes thus design processes. The research done by Green,
Southee and Boult has shown how an ontology of design processes is still an
open issue, an iterative process with many possible solutions (Green et al.,
2014) but a very important one, especially for design protocol analysis (Kan,
2017). They consider design processes as the foundational framework for ex-
ploring where value is added through design, adopting an input-process-output
(IPO) model: in this way, analyzing the output could provide a measurement
of the impact of the process, and comparing output and input could provide a
measurement of the efficiency of the process and of the value obtained from
it. This section proposes to focus on the approach of processes as a set of activ-
ities (ADD1) as the main perspective for the ontology encoded in the data
format, while also adding (but elaborating to a less extent) also the possibility
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of considering processes as a dialogue (ADD2). As a consequence, this article
propose to adopt Activity Theory as the conceptual basis for the ontology of
the data format, since it is a framework for orienting researchers in under-
standing complex socio-technical phenomena and, especially in the version
elaborated by Engestrom (1987), it provides a way for understanding the dia-
lectic contradictions and continuous development of individual contributions
to collaborative initiatives taking into consideration all the elements that me-
diate all the activities and their contexts. Activity Theory has an established
tradition of being adopted in the Design discipline, for example by Human
Computer Interaction research and practice since the 1980s’ in several direc-
tions (Kaptelinin & Nardi, 2012, 2009), for example in order to improve the
theoretical background of Human Computer Interaction or as a potential
strategy that evolves from Human-Centered Design (Norman, 2005). Fur-
thermore, Activity Theory has already been directly applied to collaborative
design processes by researchers that analysed the design practice in collabo-
rative settings in order to understand teams’ interactions and relative collab-
orative evolution and its dynamics (Zahedi, Tessier, & Hawey, 2017) and also
in the design of communities (Barab, Schatz, & Scheckler, 2004). Activity
Theory thus provides the concepts for framing, understanding and designing
processes, and together with the Meta-Design approach (Fischer & Scharff,
2000) its adoption would be a promising strategy along three main scenarios:

1. SI: for providing a well established ontology of activities, which can
be integrated with other elements (Figure 3);

2. S2: for the generation of guidelines for the development of the digital
platforms that enable the former point; the importance of a platform
here lays in its abilities to enable the participation of more users (Fig-
ure 4);

3. S3: for enabling both professional designers and untrained users to
work together in collaborative design processes thanks to the con-
scious and reflexive design of the activities constituting such collabo-
rative design processes (Figure 5).

These three scenarios can be visualized with three simple storyboards of
figures 3, 4 and 5, generated with generated with the ScriptThis! Software
(KesieV 2011) that visualizes scripts as comics®.

5The scripts can be found at: https://gist.github.com/openp2pdesign/2507e63079da27100f22e673903ab731
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Figure 3. Storyboard example for S1, generated with the ScriptThis! software
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Figure 4. Storyboard example for S2, generated with the ScriptThis! software
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Figure 5. Storyboard example for S1, generated with the ScriptThis! software

The data format would then encode the ontology describing the activities of
design processes, and if dialogues between the participants of such processes
are included in the data format, also further approaches like protocol analy-
sis (Goldschmidt, 2014; Kan, 2017) or natural language processing (Crowston,
Allen, & Heckman, 2012) could be then applied to the same data. It is im-
portant to consider here that while the data format could be already consid-
ered alone as a shared language (provided that its description and guidelines
of usage are shared openly), it is of little use if not for developers or research-
ers, and should be then embedded into a software that would enable anybody
to edit and visualize the data in an intuitive way, and in a collaborative way
since the purpose of documenting and sharing collaborative design processes
is to improve their dimension of collaboration. Such software could take sev-
eral shapes and this article suggests to focus on developing a platform for it,
thanks to its ability to connect multiple users. Such a platform would then be
based on three dimensions:

a. Data (the data format);
b. Design (the intuitive visualization of the data format);

c. Software (the agent that binds the data format, the visualization and
the interactions users have with it and among them).

The platform is then built on a conceptual framework that includes Activity
Theory (Figure 6).
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Figure 6. The framework of the Meta-Design approach presented.

The data format here proposed has been developed through a software-based
prototyping of the platform, i.e. the data format has been developed in paral-
lel with the software and the visualization, and it is already at the second iter-
ation after a first version was briefly discussed in a conference paper
(Menichinelli & Valsecchi, 2016). The importance of this approach lays in
providing a context for reflection for the researcher (as reflective practition-
er), for thinking about the ontology with a research-through-design approach
instead of drafting the ontology from theoretical contributions without a
connection to the practice. The data format and its ontology are in fact en-
coded in the software that handles the visualization and the users interac-
tions, and the practice of development and research has contributed to in-
form it®. The main entities of the ontology in the current version of the soft-
ware code that encode the data format are:

e Location: a geographical location that describes where activities and
processes take place.

e Time Interval: a time dimension describing when activities and pro-
cesses take place, with a beginning and an end.

6 https://github.com/openp2pdesign/openmetadesign
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o Activity Element: the individual element part of an Activity System that
describes an activity, according to Activity Theory (subject, object,
outcome, tools, community, rules, division of labour).

e Activity: an Activity System describing an activity.

e Contradiction: a conflict between elements of activities and activities, ac-
cording to Activity Theory; a contradiction enables the discussion and
understanding of critical elements of activities that will evolve in the
future.

e Flow: a flow of information, physical resources or financial resources
between activities.

e Process: a collection of activities of one project.

e Discussion: a dialogue between the users of the platform that can dis-
cuss the specific element (a discussion is connected to several element
of the data format, see figures 7 and 8).

e Separator: an element separating processes, with the ability to then add
meaning to their separations and order.

e Version: an element tracking the history of the project by storing all its
changes done by users of the platform.

e User: alist of the users that discussed the project.

e License: a Creative Commons license that legally describes how the
project can be shared.

e Project: the main project all the users collaboratively discuss in the
platform, and that embeds all the previous elements.

As in the cases of text analyses and visualization of the previous section, the
architecture and ontology software code can be automatically visualized and
reconstructed, especially with UML diagrams (at the same time, software
code can be automatically generated from UML diagram). The ontology of the
data format here presented is visualized in figure 7 with an UML diagram and
in figure 8 with a graph diagram: the UML diagram shows the classes of the
data (structured following an object-oriented approach at programming) and
their connections, the graph diagram represents a network perspective of
them. The UML diagram presented in figure 7 was automatically generated
from the software code describing the data format’ with the help of the pyre-
verse® software, and it later provided the data for the network visualization.
This step then provides the ability to see how the individual elements are or-
ganized through their connections: the UML diagram shows the hierarchy of
the data format (with Project as the higher level, and Location as the lower
level) and extensive details about their connections. The graph shows the
importance of each element (a bigger size and darker colour of a node corre-
sponds to more connections it has in the network, i.e. degree). We can then

7 https://gist.github.com/openp2pdesign/bd64fe6771569e36ab97e5631f00beff

8 http://manpages.ubuntu.com/manpages/trusty/manl/pyreverse.l.html
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see that Activity and then Project are the main nodes in the network, with Dis-
cussion, Contradiction and Process as the nodes connecting them. Location
(space) and Time Interval (time) and Activity Element (the various building
blocks of an Activity) are the main starting point for any Activity, the neces-
sary conditions for an Activity to take place. The importance of Discussion can
be found in the fact that several items (including the License regulating the
sharing of the Project) can be discussed by participants. Such a structure is the
result of interactions between theoretical frameworks, technical require-
ments and design choices, and the reflection upon the code and the data for-
mat enables the understanding of implicit assumptions.

LostupdatedsyID

1 3

.\

-

Figure 7. The UML diagram representing the classes of the Design Process data format
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Figure 8. The network of references between the classes of the data format presented

4, Validation and future research

The meta-design data format presented in the previous section is based on a
series of workshops (Menichinelli, 2015) and following reflections (Menichi-
nelli & Valsecchi, 2016), but more steps for validation and future research are
essential in order to make sure that such a complex topic, framework and
visualization are valuable for users. This section elaborates further strategies
and directions for evaluating the integration of Activity Theory concepts into
the data format and meta-design platform. As a first step, we can elaborate
the research objectives of the validation process:

1. VRO1: validate whether the meta-design framework, platform and
visualization are easy to understand and to use, and it has a positive
impact on collaborative design processes. This objective is related to
the Software and Design dimension, and could be addressed with an
Action Research approach and User Experience methods.

2. VRO2: validate whether the ontology and data format is easy to under-
stand and to use, and it has a positive impact on collaborative design
processes. This objective is related to the Software and Data dimen-
sion, and could be addressed with an Action Research approach and
User Experience methods.

The meta-design platform, as explained in figure 6, is based on three main
dimensions in it: Software, Design and Data. Therefore, the validation of the
platform, of its concepts, functions and data format should address all three
directions with the specific stakeholders and users of each dimension. This
article focus only on the Data dimension, and its validation objectives could
be then formulated with the following topics and research questions:

1. VRQ1. The shared understanding of collaborative design processes:
how does the data format influence the understanding of collaborative
design processes?

2. VRQ2. The experience and practice of the users: how has the data
format modified the user experience of collaborative processes?
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Based on these perspectives, this paper suggests to adopt a triangulation of
three different methods for analyzing the platform and its impact on the
courses/workshops in order to understand more the dimensions of the results
(Gray & Malins, 2004):

1. VMI. A qualitative analysis: the data format could be discussed with
design researchers and practitioners, in order to understand how its
representation of design processes is perceived. This method would
answer to VRQL.

2. VM2: a qualitative analysis: the data format could be discussed with
software developers and data scientists, in order to understand how it
could support the integration with other platforms and tools, and how
the data it provides could be analyzed by researchers. This method
would answer to VRQ2.

3. VM3: a qualitative analysis: the data format could be discussed with
design researchers, practitioners and developers in order to under-
stand how the development of such an open system, and the integra-
tion with other software and platforms, could provide a shared under-
standing of design processes. This method would answer to VRQ2 and
provide support to the research for VRQL.

5. Conclusions

The paper explores how design projects and processes are documented in the
context of Indie Designers and the Maker Movement, and it provides a pro-
posal of a data format for describing collaborative design approaches with an
ontology partially based on Activity Theory, and directions for future re-
search, especially in the validation of the proposal. The data format is con-
sidered within the ecosystem of software and design elements that enables it
to be encoded, visualized and used by users in the conscious and reflexive
design of the activities constituting such collaborative design processes. How
can be collaborative design processes documented and how could we im-
prove the documentation of collaborative design processes with a shared data
format as a common language? The paper tries to answer to this question by
providing a) an overview of the approaches to documenting design projects
and processes, b) elaborating a proposal of an ontology and data format for
describing collaborative design processes and d) suggesting directions for
future research, especially in the validation of the proposal. Further research
might be important for understanding how processes, and especially design
ones, are perceived by both trained and untrained designers and which are
the most promising metaphors, formats and strategies for visualizing them.
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Abstract

This paper explores how the approach, logic and tools of Service Design
could support the development of a digital platform that enable the collabora-
tive design of open and collaborative design processes. By integrating Service
Design, Activity Theory and Meta-Design, such platform could foster com-
munity building and management providing concepts and visualizations that
help users in the conscious and reflexive design of the activities constituting
their community-based collaborative design processes. How could Service
Design enable the meta-design of collaborative design processes on digital
platforms? This paper elaborates a proposal for integrating Service Design
concepts and tools into a meta-design digital platform for the design and
management of collaborative design processes, by providing 1) a reflection
on the theoretical connections between Service Design, Activity Theory and
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Meta-Design, 2) a proposal of a meta-design platform that represents a proof
of concept of such connections and 3) a proposal of evaluation strategies for
validating such platform.

Keywords

meta-design, visualization, process, collaboration, activity theory

1. Introduction

In the recent decades ICT technologies have shaped new ways of working,
participating in and assessing projects, which in turn have contributed to
shaping these technologies even further. Such technologies have had an im-
pact on design on all the activities and actors of the Design ecosystem (dis-
cussion, research, manufacturing, distribution, ...) at any scale, from desk-
top software to digital online platforms, from single actors to whole ecosys-
tems. Consequently, the Design discipline has changed in several ways, for
example by increasingly moving its scope from single users to local and
online communities, from isolated projects to system of solutions. This direc-
tion has sometimes been based on learning from trends in software devel-
opment and web-based technologies that have created tools and strategies
that enable mass-scale and remote and distributed interactions, especially
with community-based organizations (examples are open source and peer-to-
peer initiatives). In turn, this has increased the interest in the role of design
researchers and practitioners in being able to organize collaborative design
processes, especially through meta-design approaches that focus on the
management and visualization of their intangible aspects and social dynam-
ics. By adopting a meta-design perspective, new possibilities have emerged in
making designers active in the organization and management of collaborative
and distributed processes, especially design ones and with multiple stake-
holders, especially in their social dimension.

This paper explores how the approach, logic and tools of Service Design
could be part of this trend by supporting the development of a digital plat-
form that enable the collaborative design of open and collaborative design
processes and therefore the management of the communities behind them.
By integrating Service Design, Activity Theory and Meta-Design, such digital
platform could foster community building and management through a meta-
design activity that enable the emergence of communities as organizations
that arise from the networks of interactions generated in designing and de-
ciding the collaborative efforts with all the actors involved. The collaborative
process of designing collaborative design processes enables digital platform
to be places for a community to form and self-organize. Such approach would
extend the adoption of the Service Design logic and tools from designers to
any kind of stakeholder participating in such open collaborative ecosystems.
This can also be considered the result of the digitalization of the design of
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services through the increasing role of software development and data mod-
eling on facilitating but also influencing available visualization tools. There-
fore, this research might also advance our understanding of the connections
between design tools and the software and data supporting them.

This paper therefore focuses on how the Service Design logic and tools can
be adopted for visualizing, understanding, discussing and designing collabo-
rative design processes and the communities that manage and implement
them over time. Furthermore, the role of software and digital platforms in
influencing both communities, collaborative processes and service design
tools and practice is another key part of this paper. The specific context of
this paper is one where communities of formally trained and informal ama-
teurs collaboratively design and produce artifacts, the Maker movement (An-
derson, 2012; Gershenfeld, 2005). Here in this context communities can be
found on three levels:

1. a global community of local events and laboratories with a complex
social structure (Menichinelli, 2016b);

2. local communities that form in and around local laboratories such as
Fab Labs (Ghalim, 2013; Maldini, 2014);

3. the communities that form around the development of projects, espe-
cially the ones that are shared openly as Open Design, which then be-
come community-based initiatives (Menichinelli, 2017).

These communities are often integrated as participation in the Maker
movement takes place in activities that can span between them; this paper
focuses on the community around specific projects (3) but that can extend
also to local (2) and global dimensions (1). Following these specific kind of
communities, here collaborative design is intended especially in the devel-
opment of shared projects within the Maker movement: in this direction, the
initiatives inspired by open source and peer-to-peer software seems promis-
ing (Abel, Evers, Klaassen, & Troxler, 2011; Cruickshank, 2014) especially for
their ability to generate community-based initiatives around the sharing of
projects but also for fostering several different potential social dynamics for
both design and meta-design practice and research (Menichinelli, 2016a).

This paper elaborates a proposal for integrating Service Design concepts
and tools into a meta-design digital platform for the design and management
of collaborative design processes, by providing a) a reflection on the theoreti-
cal background behind the connections between Service Design, Activity
Theory and Meta-Design, b) a proposal of a meta-design platform that repre-
sents a proof of concept of an implementation of the possibilities emerging
from such connections and c) a proposal of evaluation strategies for validat-
ing such platform with users. This meta-design platform is based on four in-
terconnected dimensions: conceptual, data, design, software; its research
might advance or understanding of 1) how Service Design might be connect-
ed with Activity Theory and Meta-Design in the development of community-
based processes and organizations and 2) the relations among design and
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software, data, processes and organizations. The main research question
(RQO) could be structured in more research sub-questions in order to be ad-
dressed more easily:

1. RQO: How could Service Design enable the meta-design of collabora-
tive design processes on digital platforms?

2. RQ1: How could the Service Design logic and tools be adopted in the
design of community-based and collaborative design processes?

3. RQ2: How could the Service Design logic and tools be integrated in
digital platforms in order to help communities design, document,
visualize, manage, share and understand their collaborative design
processes?

4. RQ3: How could we evaluate this integration of Service Design logic
and tools into meta-design platforms?

RQ1 focuses on the theoretical background, RQ2 focuses more on the de-
velopment of a meta-design platform emerging from it and RQ3 focuses on
the validation of such platform. This organization of research questions is
mirrored in the structure of the paper: RQ1 is addressed in the Service Design,
Meta-design and Activity Theory for Open and Collaborative Design section, RQ2
is addressed in the A meta-design platform based on service design tools section
and RQ3 is addressed in the Validation and future research section. The Con-
clusions section resumes how each of the three previous sections has replied
to the research questions proposed in the first section.

This paper represents a further improvement of previous researches in this
direction (Menichinelli, 2015; Menichinelli & Valsecchi, 2016) but that were
missing the Service Design logic and tools, here developed with more focus
especially in the conceptual and design dimensions. The data and software
dimensions have been also explored recently in other publications (Menichi-
nelli, Forthcoming).

2.  Service Design, Meta-design and Activity Theory for Open and Col-
laborative Design

Collaborative dynamics in design processes are not a new phenomenon,
since teamwork has always been a common practice among designers, and it
has been approached in several different ways, from practitioners recollect-
ing techniques and experiences (Brown, 2013) to researchers analysing prac-
titioners through cognitive psychology (Goldschmidt, 2014). The focus of this
paper is especially on design processes enabled or influenced by the adoption
of ICT technologies and with wider communities of participants. The aim of
this section is to establish through literature review how Service Design can
approach the design of collaborative design processes through Activity Theo-
ry and Meta-Design by framing, analysing and designing collaborative pro-
cesses as ecosystems of activities with the help of digital platforms:
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e Activity Theory provides the conceptual basis for framing, under-
standing and designing activities;

e Service Design provides the operational basis for designing activities
as services with the help of service design tools and logic;

e the Meta-Design approach provides the conceptual basis for designing
collaborative design processes (designing design processes and organiza-
tions) and the operational basis for designing the platforms that ena-
ble such task (designing design tools, environments, spaces for participa-
tion).

Activity Theory is a framework for orienting researchers in understanding
complex socio-technical phenomena and, especially in the version elaborated
by Engestrom (1987), it provides a way for understanding the dialectic con-
tradictions and continuous development of individual contributions to col-
laborative initiatives taking into consideration all the elements that mediate
all the activities and their contexts. Activity Theory has been adopted and
elaborated inside Human Computer Interaction research and practice since
the 1980s’ in several directions (Kaptelinin & Nardi, 2012, 2009), for example
in order to improve the theoretical background of Human Computer Interac-
tion or as a potential strategy that evolves from Human-Centered Design
(Norman, 2005). Kaptelinin and Nardi (2012) identify three ways Activity The-
ory has been integrated into Human Computer Interaction:

1. asatheoretical re-framing of concepts;
2. asaprovider of conceptual tools for design and evaluation;
3. asatheoretical lens in empirical studies.

Activity Theory has also been adopted in Service Design in order to extend
Human Computer Interaction beyond individual digital artefacts to the analy-
sis and design of services (Kaptelinin & Uden, 2012), for example by elaborat-
ing “an activity based approach that could be used as an analytical tool for
communication design practitioners to improve the design of service com-
munication interfaces” that “generates a shift from a service (and communi-
cation) design to what we call the design of activity systems” (Maffei & San-
giorgi, 2006, p. 2). Services can be then understood and designed as activities
(and thus activities designed as services), and Service Design provides several
tools for completing this task in a more intuitive way. Especially when ser-
vices are considered as the outcome of complex systems of people, artifacts
and organizations, they usually have a very limited visual evidence that bene-
fits from visualizations. Services (and therefore activities) can be represented
with several tools following four main visual archetypes (maps, flows, images
and narratives) with different level of iconicity and representation of time
and that, however, cannot render what a service is with just one representa-
tion (Diana, Pacenti, & Tassi, 2009). Beside Human Computer Interaction,
Activity Theory has also been directly applied to collaborative design by re-
searchers that analyzed the design practice in collaborative settings in order
to understand teams’ interactions and relative collaborative evolution and its
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dynamics (Zahedi, Tessier, & Hawey, 2017) and also in the design of commu-
nities (Barab, Schatz, & Scheckler, 2004). Activity Theory has also been im-
plemented not just in analyzing but also in redesigning activities through the
creation of a shared vision thanks to the identification of contradictions
(Engestrom, 2000). Activity Theory can be applied not only in the understand-
ing of activities but also in their designing, and this paper suggests that the
introduction of the Meta-Design approach (Fischer & Scharff, 2000; Giaccardi,
2003) would be a promising strategy along two main directions:

1. for enabling both professional designers and untrained or amateur
designers and users to work together in collaborative design processes
thanks to the conscious and reflexive design of the activities constitut-
ing such collaborative design processes;

2. for the generation of guidelines for the development of the digital
platforms that enable the former point; the importance of a platform
here lays in its abilities to enable the participation and networking of a
potentially large scale pool of users.

This paper therefore proposes to use digital platforms for exploring how
Activity Theory and Service Design could be integrated in order to enable
participants in the design of the collaborative design processes they are part
of. Meta-Design can provide a complex perspective in this direction since it
has several meanings: for example, Giaccardi (2003), crossing etymological
facts with extensive literature review identifies three different declinations of
Meta-Design where meta- is regarded as:

e behind (or designing design): “Design of Design processes” / “Design of
the generative principle of forms” / “Design of the Design tools”;

o with (or designing together): “Design of media and environments that
allow users to act as designers” / “Design of the organization of flows”;

e between/among (or designing the "in- between"): “Designing the spaces of
participation” / “Design of relational settings and affective bodies”.

Therefore, Activity Theory can be then integrated in design along three di-
rections:

1. as a design research tool, in order to identify the problems and con-
tradictions related to a specific project or context;

2. as a qualitative analytical framework for understanding and describ-
ing design processes;

3. as a framework for meta-design approaches that adopt the under-
standing of design processes in order to consciously design them col-
laboratively in a custom designed digital platform: meta-design of de-
sign processes and meta-design of digital platforms that support the
former.

Furthermore, an activity-centred approach could represent a systematic
view also for understanding business models extending the focus from one
single organization (a firm, for example, but in collaborative design initia-
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tives there could be different forms of organization involved) to a system of
interdependent activities. Here the focus would be not just on one organiza-
tion but on one organization and on its network of partners, and all their ac-
tivities that enable them to create and appropriate value (Zott and Amit 2010).
As an example of this direction, Activity Theory has been adopted also in the
exploration of business models of Open Design initiatives by analysing the
work of digital maker-entrepreneurs on the Thingiverse platform that enable
the sharing of 3D printing projects (Troxler and Wolf 2017). This research
then also points out to possible applications of Service Design, Activity Theo-
ry and Meta-Design also to the business dimensions of collaborative design
processes.

As a conclusion of this section, Figure 1 highlights the main traits of the
framework here elaborated, a Meta-Design approach based on digital plat-
forms that would emerge from Activity Theory and Service Design:

1. Service Design and Activity Theory provide the concepts and tools for
understanding and designing activities;

2. Meta-Design provides the concepts for applying the former point to
the reflexive and conscious design of design processes;

3. Meta-Design provides the concepts and providing guidelines for de-
veloping digital platforms that enable the former two points; such
platforms are based on concepts, data formats, a visualization format
that renders the data and a software layer that binds together data,
visualization, graphical user interface and collaborative editing; the
following section focuses on the visualization dimension;

4. such platforms can be applied to the design of, at least, any processes
(whether design processes or any processes, whether individual pro-
cesses or collaborative processes) and especially collaborative design
processes but also business models and business ecosystems.

process design «——
service design

collaborative design «——— data [
<«—— visualization <—
open design «——— platform meta-design
- software R
business design «——— R
L— activity theory

Figure 1. The framework of the meta-design platform based on the connections among Service Design,
Activity Theory and Meta-Design
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3. A meta-design platform based on service design tools

The previous section highlighted how collaborative activities could be de-
signed both conceptually and operationally, especially into a digital platform
that facilitates the participation of users. This section focuses on the visuali-
zation dimension of such meta-design framework elaborated in the previous
section, proposing a visualization format that could embed the Service Design
logic in a digital platform in order to help communities design, document,
visualize, manage, share and understand collaborative design processes. This
is, ultimately, a task of democratizing Activity Theory to users who are not
familiar with it, transforming (at least partially) from a complex research
framework to a more intuitive digital platform with a design focus. The need
for a democratization and simplification of Activity Theory emerged in previ-
ous workshops with students, that found it too complex to use without a pre-
vious knowledge or proper visualization (Menichinelli, 2015). Therefore this
visualization proposal has three main characteristics:

1. it simplifies the application of Activity Theory in order to make it
more understandable; a first step in this direction was taken by sim-
plifying the visualization of an Activity System, with a process that
lead to a simpler representation with the use of icons, and that itself
could be represented as an icon in the main visualization (Figure 2, 5);

2. itintegrates Activity Theory with several other design tools in order to
provide a more comprehensive and intuitive understanding of the
several dimensions of collaborative design processes;

3. it represents a proposal to be tested, validated and further improved
(this will be developed in the following section).

/.\-—- a//*ﬂ:’\\,} s 090@ ¢
YAVAN @ e0d

@) (b) (c) (d)

Figure 2. Simplification of the Activity System representation, from the traditional representation (a) to
the one eventually adopted in the meta-design platform (d) (Icons under CC-BY license by Gregor Cresnar,
https://thenounproject.com/grega.cresnar,

The tools considered and integrated in the meta-design platform, based on
previous experimentations (Menichinelli, 2015; Menichinelli & Valsecchi,
2016), are listed in Table 1, where they are classified by discipline of origin
(three of them are from Service Design); these tools work focusing on these
elements that they provide a visualization of (Figure 3):

1. activity,
2. time,
3. participation,

4. boundaries,
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5. resources
6. flows.

These elements and tools constitute the architecture of the visualization
here presented, which can be described as Gantt chart of Activity Systems
with flows of resources among them as in a System Map organized according
to a Service Blueprint (Table 1, Figure 3). More tools are included or can be
potentially included in the visualization beside these main ones (Table 1). The
visualization (Figure 4) consists of these visual and interface elements:

1. Title: title of the collaborative design process described in the current
document.

2. Version: version number that shows the evolution of the current doc-
ument.

3. Project Description: description of the collaborative design process of
the current document.

4. Community Description: description of the main community that the
collaborative design processes is meta-designed with / for.

5. Created / Updated at ...: quick overview of time and user of the creation
and last update of the document.

6. Edits over time: a chart plotting the edits of the document over time.

7. Processes: activities can be added under four categories as in a service
blueprint: Customer processes, Front-Office processes, Back-Office
Processes, Support Processes.

8. Tooltips on buttons: all the buttons in the interface have tooltips for
showing indications to the users, and open modal windows with more
in-depth details about the visualization.

9. Activity description: visualization of an activity with its flows, contra-
dictions, levels of participations and so on.

10. Buttons for editing an activity: these are the main buttons for editing
and discussing an activity and all its components.

11. Participation: this element visualizes how much an an activity is done
by the community i.e. the users who are less active or not active in the
meta-designing. Results are then plotted in a customer journey chart
(15), along with the feedback of the users.

12. Contradictions: contradictions of activities according to Activity Theo-
ry. Quaternary contradictions are visualized like flows (13), other kind
of contradictions can be edited and visualized in a modal window.

13. Flows: flows of resources between activities, like in a system map.
14. Time span of an activity: This line depicts the time span of an activity

15. Journey: users can give a feedback to each activity (this can be easily
extended with more options). Results are then plotted in a customer
journey chart, along with the participation levels.
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16. Other visualizations of the project: the platform enables the rendering of
other perspectives of the same visualization, for example a list of ac-
tivities, flows, contradictions and so on, in order to help users in the
navigation of the visualization and of its data.

Tools Source Activi- | Tim | Participa- Bounda- Re- Flow
ty e tion ries sources s
Activity Psychology | X X
Theory
Gantt Manage- X X
ment
Service Service X X X X

Blueprint Design

System Map | Service X X X X
Design

Customer Service X X

Journey Design

Participa- Urbanism X

tion level

User activity | Datavisuali- | X X
zation

Table 1. Tools integrated in the meta-design visualization

data ©r:e software i+t it CONCEPES v peresesresssesesessesssas visualization -« - -.
tools  « t=c: +  elements
. . Gantt e activity - @
- . Activity | . * .
- . System - time T
* System Map - | participation | :
D : . Service [ ] boundaries *
H : . Blueprint ) - platform
. > Lo T resources .

o "... a Gantt chart of Activity .
. S%stems with flows of resources among :

them as in a System Map organized .
. according to a Service Blueprint... "

Figure 3. The dimensions of the meta-design platform, with a focus on the visualization dimension and of
its tools and elements
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Title...o ® 2

Project description © @) Community © @

Lorem ipsum dolor sit amet, consectetur adipiscing  Lorem ipsum dolor sit amet, consectetur adipiscing  Lorem ipsum dolor sit amet, consectetur adipiscing

elit. Sed aliquet consequat mauris, nec molestie elit. Sed aliquet consequat mauris, nec molestie elit. Sed aliquet consequat mauris, nec molestie

ligula molestie sit amet. Nullam vulputate ligula molestie sit amet. Nullam vulputate ligula molestie sit amet. Nullam vulputate

sollicitudin purus, at posuere libero consecteturut  sollicitudin purus, at posuere libero consectetur ut  sollicitudin purus, at posuere libero consectetur ut
® ®

Created at Last updated at

Mon Nov 06 2017 Mon Nov 06 2017

19:03:26 GMT+0100 (CET) ~ 21:08:41 GMT+0100 (CET)

by username by username

® 0 © 0 0 ©
Processes @ Lo 15
Tim ustomer processes Front-Office processes Back-Office processes Support processes Journey

Figure 4. An overview of the meta-design visualization and digital platform interface

Figure 4 shows the current status of the meta-design platform pointing out
the most relevant elements: the visualization can be edited and discussed in
realtime by clicking on the orange buttons, which open a modal window
showing more details of each element, enabling its editing and discussion
(Figure 6); such discussions can be also analysed in order to understand bet-
ter the meta-design activity. The visualization went through a simplification
process regarding the representation of activities and their interface (Figure
5), moving more details and functionalities to modal windows (Figure 6).
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Time Customer processes @) € Front- time Customer processes € Front
— - —_ P
fueo7— B Activity Title a Tue 07 s
s o
000000 : =
" 3 o]
Wed 08 — Lorem ipsum dolor sit amet, 5:1 Wed 08 — ;
consectetur adipiscing elit o =S
Sed aliquet consequat mauris, = =]
. nec molestie ligula molestie sit
hu 09 —| Thu 09 —
Fri10 —

Fri10 —

Sat 11—
Sat 11—

Nov 12 —

Mon 13 —

Figure 5. Comparison between a former visualization of activities and the current one, after a process of
simplification of both the activity system representation and of its interface

Activity i1

® © 0 0 0 ©
Edit the activity

Activity title: A simple activity
Description of the A description of the Activity
activity:
Subject: Who is doing the activity?
Object: What is the object of the activity?
Outcome: What is the outcome of the activity?
Tools: Which are the tools, knowledge and systems used in tt

Figure 6. A modal window for the edit and discussion of an activity

4, Validation and future research

The meta-design visualization and platform presented in the previous section
is based on a series of workshops (Menichinelli, 2015) and following reflec-
tions (Menichinelli & Valsecchi, 2016), but more steps for validation and fu-
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ture research are essential in order to make sure that such a complex topic,
framework and visualization are valuable for users. This section elaborates
further strategies and directions for evaluating the integration of Service De-
sign logic and tools in meta-design platforms. As a first step, we can elaborate
the research objectives of the validation process:

1.

VRO1: validate whether the meta-design framework and visualization
are easy to understand and use. This objective could be addressed
with User Experience methods.

VRO2: validate whether the meta-design framework and visualization
have a positive impact on collaborative design processes already es-
tablished or to be developed. This objective could be addressed with
an Action Research approach.

These validation objectives could be then formulated with the following
topics and research questions:

1.

4.

VRQ1. The experience of the users: how has the platform modified
their experience of collaborative processes?

VRQ2. The shared understanding of collaborative design processes:
how does the platform influence the understanding of collaborative
design processes?

VRQ3. The social interactions among users: how has the platform
modified the social dynamics among them? Has the platform im-
proved collaboration among users?

VRQ4. The practice of users: how has the platform modified the col-
laborative design practice users?

Based on these perspectives, this paper suggests to adopt a triangulation of

three d

ifferent methods for analyzing the visualization / platform and its im-

pact on the courses/workshops in order to understand more the dimensions

ofther
1.

esults (Gray & Malins, 2004):

VML. A qualitative analysis: a think-aloud session where participants
test the platform and openly discuss its functioning. The think aloud
technique is a qualitative data collection technique in which user
participants verbally externalize their thoughts about their interac-
tion experience, including their motives, rationale, and perceptions
of UX problems. By this method, participants give the evaluator ac-
cess to an understanding of their thinking about the task and the in-
teraction design (Hartson & Pyla, 2012). This method would answer
to VRQ1 and VRQ2.

VM2. A quantitative and qualitative analysis: a survey with questions
for the participants (in order to understand the impact of the plat-
form in their experience). It will consists of both open and closed
questions. The survey will cover the needs of the participants, their
expectations, their experience in using the platform; for this reason,

263



ART.6

the survey will include established questions like SUS1, USE2, At-
trakDiff3 (Hartson & Pyla, 2012). This method would answer to
VRQ1, VRQ2 and VRQ4.

3. VM3. A quantitative analysis: a social network analysis based on the
work on the platform and on specific questions in the survey (in or-
der to understand the collaboration, social structure and organiza-
tion among the participants). Data from social media platforms
could be also considered in order to improve the understanding of
these interactions. This method would answer to VRQ3.

The focus of this paper is especially on collaborative design around the de-
velopment of shared projects within digital environments; in this direction,
the initiatives inspired by open source and peer-to-peer software seems
promising (Abel, Evers, Klaassen, & Troxler, 2011; Cruickshank, 2014). There-
fore context for validating this meta-design visualization and platform could
consist in the collaborative efforts around Open Design projects developed by
designers and makers in Fab Labs and other Maker Facilities. Testing the
platform in a real-life setting (a maker collaborative project) would be the
optimal context, following the Action Research approach, and User Experi-
ence methods could be applied there.

This paper has focused only on the concepts (section 2) and visualization
dimension (section 3) of a meta-design platform, and further research and
validation might be necessary for the other dimensions of software and data.
Furthermore, this paper has not focused on the governance dynamics of the
platforms and of the potential conflicts emerging from the interactions
among users, which could be a very important topic for future research; Ac-
tivity Theory could be here adopted for its ability to deal with contradictions
and modify activities by learning from them (Engestrom, 2008). Furthermore,
future research could investigate the organizations emerging from this plat-
form, and here Activity Theory could be implemented as well (Blackler,
1993).

5. Conclusions

This paper explores how the approach, logic and tools of Service Design
could support the development of a digital meta-design platform that enable
the collaborative design of open and collaborative design processes. By inte-
grating Service Design, Activity Theory and Meta-Design, such meta-design
platform could foster community building and management providing con-
cepts and visualizations that help users forming a community during the con-
scious and reflexive design of the activities constituting the community’s own
collaborative design processes. How could Service Design enable the meta-

1 https://www.usability.gov/how-to-and-tools/methods/system-usability-scale.html
2 http://garyperlman.com/quest/quest.cgi?form=USE
3 http://www.tandfonline.com/doi/pdf/10.1080/10447318.2015.1064664
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design of collaborative design processes on digital platforms? This paper tries
to answer to the main research question (RQ0) with three sub-questions:

1. How could the Service Design logic and tools be adopted in the design
of community-based and collaborative design processes (RQ1)? This
question was answered by establishing conceptual and operational
basis of such platform by highlighting the already existing connec-
tions among Service Design, Activity Theory and Meta-Design. Service
Design and Activity Theory provide the concepts and tools for under-
standing and designing activities while Meta-Design provides the con-
cepts for applying them in the reflexive and conscious design of de-
sign processes and the guidelines for developing digital platforms
supporting this. This answer provides insights about how collabora-
tive activities could be designed both conceptually and operationally,
especially into a digital platform that facilitates the participation of
users.

2. How could the Service Design logic and tools be integrated in digital
platforms in order to help communities design, document, visualize,
manage, share and understand their collaborative design processes
(RQ2)? This question was answered by developing the visualization
dimension of a meta-design platform that integrates Service Design
tools and logic with Activity Theory and other tools in order to enable
users to meta-design collaborative design activities as ecosystems of
activities. Such visualization is based on a set of tools that provide a
visualization of collaborative design processes through the elements
of: activity, time, participation, boundaries, resources, flows. Such
visualization can be described as Gantt chart of Activity Systems with
flows of resources among them as in a System Map organized accord-
ing to a Service Blueprint.

3. How could we evaluate this integration of Service Design logic and
tools into meta-design platforms (RQ3) This question was answered by
suggesting validation strategies for testing the platform and improving
it. The first step was the identification of two broad research objec-
tives: validate whether 1) the meta-design framework and visualiza-
tion are easy to understand and use; 2) validate whether the meta-
design framework and visualization have a positive impact on collabo-
rative design processes already established or to be developed. These
research objectives where then translated into four research ques-
tions that aim at understanding how the proposed visualization and
platform affects the users’ experience and understanding of collabora-
tive design processes, and their social interactions and practice. In
order to answer these four research questions this paper proposes
three different methods (qualitative and quantitative) for analyzing
the platform and its impact on the users’ practices.

This visualization and related meta-design platform could represent a tool
for improving community-based initiatives thanks to its focus on designing,
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supporting and visualizing the communities emerging from collaborative
practices, with the focus on making them aware of these collaborative prac-
tices and the social interactions, dynamics and organizations emerging from
them. This paper documents a step in the development process of the plat-
form, and therefore further research is necessary in order to understand how
the visualization and the platform are used and perceived by communities,
and how communities are impacted by them. The validation proposal is a
further step in this direction. Furthermore, other limitations and related re-
search questions could be elaborated here: for example, the context of this
research is the Maker movement, but since it is a global phenomenon, the
visualization might not be necessarily understood and used in the same way
everywhere: previous experimentations highlighted how cultural differences
could present a challenge for the adoption of the platform, especially regard-
ing Activity Theory (Menichinelli, 2015). And beside the Maker movement,
such platform should also be tested in community-based initiatives in other
contexts, and adapted accordingly, in order to understand if the specific con-
text has influenced the functionalities of the platform. Activity Theory and its
representation with Activity Systems has been simplified in order to facilitate
its understanding and application, and further specific research should im-
prove this democratization; activities and processes, being intangible phe-
nomena, should also be investigated more, especially regarding how they are
perceived by designers and users and how their analysis and visualization
could be then improved. Further research might be important also for under-
standing the social dynamics emerging from such platform especially in
terms of conflicts and organizations emerging, and Activity Theory could be
further implemented as a research approach along this direction. This paper
focuses especially on the design and visualization dimension of the meta-
design platform, but the software and data dimensions are equally important,
and more research should analyze the connections between all these dimen-
sions and how these could be improved (Menichinelli, Forthcoming).
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Abstract

The democratisation of technologies, knowledge and activities have been
changing the world of designers, blurring the boundaries between amateur
and professional designers, especially within the connected phenomena of
the Maker Movement and Indie Designers. Within this context, how can be
collaborative design processes documented, analysed, managed, shared? This
article investigates the role of meta-design digital tools for the facilitation of
distributed systems of creative agents, formally trained and informal ama-
teurs that collaboratively design and produce artefacts. It documents a re-
search study organised for testing a digital meta-design platform with users
and the researcher as meta-designer: the results provide insights for improv-
ing the platform but also for building a comprehensive research through de-
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sign framework that connects meta-design research and practice for explor-
ing the role and nature of meta-design and meta-designers in facilitating col-
laborative design processes starting from their description with digital ontol-
ogies.

Keywords

Platform strategies, Research methodologies and methods, Collaborative de-
sign

1. Introduction

Design is inextricably connected and influenced by technology, economy and
society, and by all the interactions emerging among them. The democratisa-
tion of technologies, knowledge and activities have been changing the world
of designers, both at individual level and at organisational level. For example,
the boundaries between amateur and professional designers have been blur-
ring at individual level (Gerritzen and Lovink, 2010; Manzini, 2015). The same
happened to the boundaries of organisations as well, either with the addition
of organisational complexity and change of scale with meta-organisations
(Ahrne and Brunsson, 2005) or with the boundaries becoming increasingly
porous thanks to open innovation initiatives that increase the exchange of
intellectual properties and expertise (Bogers et al., 2018). When the structure
of the organisations and boundaries between amateur (or better: non-
formally trained and non-professionally experienced designers) and profes-
sional designers are changing and becoming uncertain, the task of addressing
the responsibility for future organisations and for future designers are inter-
twined. By adopting a meta-design perspective, new possibilities have
emerged for designers to be active agents in the organisation and manage-
ment of collaborative and distributed processes, especially design and mak-
ing ones. How can be collaborative design processes documented, analysed,
managed, shared? This article focuses on the tools, capabilities and ap-
proaches that future flexible, fluid, open and distributed designers and or-
ganisations can adopt in order to evolve along these changes. The context of
this research is defined by the emerging phenomenon of the Maker Move-
ment (Anderson, 2012; Gershenfeld, 2005): untrained amateur designers and
professional designers producing their projects independently, with a more
advanced awareness and knowledge of technology, which further merge de-
sign and engineering through the ability of designers to write software, de-
velop electronics and define and set up manufacturing processes. Within this
context, this article proposes an approach for testing the modelling and man-
agement of design processes and their organisations, in order to support dis-
tributed collaborative design processes that are open to participation of dif-
ferent kind of stakeholders. The focus of the article is on how developing a
meta-design ontology into a digital platform can be helpful for designers in

272



ART.7

facilitating their collaborative practice and in redefining their work. Design
here becomes increasingly a software development activity, representing
thus another potential direction for engineering design.

Design research and practice are not always connected, and within this rel-
atively recent and emergent context their integration is an even more com-
plex issue. In order to contribute to the reduction of this gap, this article
elaborates a research through design (RtD) framework that bridges the prac-
tice of Makers and their facilitators (or meta-designers), with the meta-design
practice and research. The RtD framework here presented connects both
practice and research, data formats and digital platforms, researches and
experiments for exploring the role and nature of meta-design and meta-
designers in facilitating collaborative design processes starting from their
description with digital ontologies. The foundation of this framework can be
then found in the digital dimension of the infrastructure that enable collabo-
rative processes: from a digital ontology that describe design processes to
digital platforms that enable the editing and visualisation of such ontology to
the practice and its research. The approach adopted in this article is thus to
elaborate an RtD framework on top of the practice and research of develop-
ing such a digital meta-design platform and testing it with users: the im-
portance of the RtD approach can be found here in the focus on the insights
gathered from the platform, rather than on the development of a complete
product or the elaboration of generalised insights from research, in order to
elaborate future strategies. The RtD framework is therefore based on both
theoretical research, meta-design practice and on the profiles and expecta-
tions of (potential) future designers and the role of the researcher/meta-
designer in this context order to build a framework for future research and
practice. This article represents the summary of a research study but also of
years of research, on both theoretical and experimental work, and the RtD
framework is both a conclusion of this path and the strategic plan for future
work. These are the research questions addressed by this article:

1. RQ1: how can we connect the research and practice of meta-designers
in open and collaborative design and making processes?

2. RQ2: how can we facilitate meta-designers with digital tools for the fa-
cilitation of open and collaborative design and making processes?

3. RQ3: how can we adopt and test these digital tools in order to improve
them and their contribution to the profile of meta-designers?

In order to support RQ1, RQ2 focuses on the development of a digital meta-
design platform and RQ3 on presenting and documenting an approach for
testing the digital meta-design platform. Finally, RQ1 connects meta-design
research and practice by elaborating an RtD framework following Redstrém’s
approach (2017) on top of the structure and the results from the research
study (following the approach addressed by RQ3) of the digital meta-design
platform (addressed by RQ2).
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2. Digital Meta-design ontology, platform and practice

How can we facilitate meta-designers with digital tools for the facilitation of open
and collaborative design and making processes? (RQ2). This context of distribut-
ed systems of creative agents, formally trained and informal amateurs that
collaboratively design and produce artefacts, can be described for many as-
pects: adoption of digital fabrication technologies, the importance of com-
munity-based initiatives and of the collaborative practice behind both design
and making. One of the common elements emerging is the new understand-
ing of designers as facilitators and organisers of open, distributed and collab-
orative socio-technical systems made of creative and productive agents. The
role of designers can take many forms, from the traditional role of form-
givers, to the role of sense-makers, and ultimately to the role of of organisers
of the contexts for complex and multi-agent and multi-stakeholder design
processes. This role moves designers from the Design perspective to the Me-
ta-Design one: rather than directly designing artefacts themselves, designers
focus instead on designing the tools, contexts, rules and systems that enable
more actors to design. From taking part in design processes, to modelling and
managing design processes. Within design research, design processes have
been studied along three directions: a) design as the work done by designers,
with a study of the actual practice (Cross, 2006), b) design processes described
with ontologies (Green et al., 2014) and c) design processes facilitated by me-
ta-design approaches and initiatives (Fischer and Scharff, 2000; Giaccardi,
2003). Design processes can be characterised by a distinct ‘designerly’ form of
activity and ways of knowing different from the scientific tradition based on
people, processes and product (Cross, 2006). Their research, however, has a
relatively short history, where models are highly edited and rationalised ab-
stractions of reality but disconnected from the actual practice and with lim-
ited consensus on their structure (Green et al., 2014). Joining these two polar-
ities, rather than studying existing processes, the Meta-Design approach fo-
cuses instead on designing environments and tools for facilitating the emer-
gence of design processes: it can be a way to leave space for user participa-
tion in the design process even after the design concludes (‘design-after-
design’) (Ehn, 2008); it can be a way to extend designed systems beyond their
original nature, and because it includes the ongoing process in which stake-
holders become co-designers, but taking place not only at the time of design
implementation, but throughout the whole existence of the system shifting
the control of the design process from designers to the hands of the users
('designing the design process') (Fischer and Scharff, 2000). Meta-Design is a
rich emerging design culture that enable possibilities along more than one
direction: Giaccardi (2003), crossing etymological facts with extensive litera-
ture review identifies three different declinations of Meta-Design where ‘me-
ta-’ is regarded as: 1) behind (or designing design), 2) with (or designing togeth-
er), 3) between/among (or designing the "in-between"). The idea of designing de-
sign was explored also by Duffy (2002), who also worked on ontologies of en-
gineering design activities (Sim and Duffy, 2003) with a strong focus on input
and output of knowledge. Engineering design of design processes could then
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be applied directly to design processes or to the engineering of the digital
meta-design platforms for the discussion of design processes (Figure 1).

Design processes can be then modelled, managed and researched by con-
necting both design research and practice through meta-design, and the
framework behind this article, called OpenMetaDesign, has been developed
by integrating Service Design, Activity Theory and Meta-Design. Service De-
sign and Activity Theory provide the concepts and tools for understanding
and designing activities, and Meta-Design Meta-Design provides the concepts
for applying this to the reflexive and conscious design of design processes
(Menichinelli, 2018a, 2018b; Menichinelli and Valsecchi, 2016). Open-
MetaDesign has been encoded in a digital platform that aims at enabling us-
ers to meta-design collaborative design activities as ecosystems of activities.
The platform integrates realtime edit and chat functionalities that provide a
visualisation of collaborative design processes (and their discussion) through
the elements of: activity, time, participation, boundaries, resources, flows.
Such visualisation can be described as Gantt chart of Activity Systems with
flows of resources among them as in a System Map organised according to a
Service Blueprint. The platform is based on a data format describing the on-
tology of design processes in the context of the Maker Movement, with the
focus of processes as a set of activities and dialogues about them. Activity
Theory is the conceptual basis for the ontology of the data format, since it is a
framework for orienting researchers in understanding complex socio-
technical phenomena. The data format and its ontology are encoded in the
software that handles the visualisation and the users interactions. On the
platform, projects can be edited in their general title, description, version
and community (Figure 2), then the processes can be edited in terms of activi-
ties and flows and contradictions between them along a time axis (Figure 3).
A video of the demo of the platform, as tested in the experiment, can be
viewed on YouTube (openp2pdesign, 2018), and the fully working code is
free/open source software available under the AGPL license and can be
quickly deployed with Docker (Menichinelli, 2019a).

design research

design practice
eta-design practic

deslgn as the work design processes described
done by designers h ontologies

» design processes facilitated «
by meta-design

meta-design practice

behind with between/among
(or designing design) (or designing together) (or designing the "in-between")

sign of Design processes” Desx n of media and environments that Desxgmng the spaces of participation”
“Design of the generative principle of forms” low users to act as designers” of relational settings and
“Design of the Design tools” Deslgn of the organization oF Flows™ affective bodies”

Figure 1. The research and practice connections among design processes and meta-design
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Figure 2. The OpenMetaDesign platform: first section of the Project page
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Figure 3. The OpenMetaDesign platform: second section of the Project page

3.

How can we adopt and test these digital tools in order to improve them and their
contribution to the profile of meta-designers? (RQ3). This section documents a
research study organised for testing the digital meta-design platform with
users and the researcher as meta-designer, elaborating the main key results
that contribute to the definition of the role of meta-designer and of digital

tools in this practice.
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The research study took place on 16th October 2018 in Polifactory, the mak-
erspace of the Politecnico di Milano (Italy) and consisted in a presentation of
the OpenMetaDesign framework and digital platform, followed by a test ses-
sion of the first stable version of the digital platform (Menichinelli, 2019b)
and finally with a questionnaire for the participants, which was structured
with these sections: S1) You, S2) You and Making, S3) You and Open Design, S4)
Organisation in your open and making practice before this research study, S5) Or-
ganisation in your group during this research study, S6) Interactions in your group
before the research study, S7) Interactions in your group during the research study,
S8) You and OpenMetaDesign. The full questionnaire is available online in a
reusable format for the LimeSurvey software (LimeSurvey Project Team and
Schmitz, 2015), as a readable PDF file exported from it, together with the
software developed for analysing the data and all the generated charts and
therefore the results of each question (Menichinelli, 2019c). An improved and
stable version of the platform was released after reflecting upon the test
(Menichinelli, 2019a). During the research study, 9 participants (all of them
Italians) tested the platform and 8 completed the questionnaire, working in 4
groups of 2 participants each one (S1).

They mostly identified their gender as female (5 out of 8 participants) rather
than male (3/8); their age was mostly 22 years old (3/8), which is also the low-
er age among participants (higher age is 32) and the mean age is 25. They all
had a background in design (7/8) except for one participant that had it in
computer science, in terms of education they mainly have a BA (5/8), then an
MA (2/8) and only one participant had completed a doctorate. Their work ex-
perience covered different typologies, from just students and interns to social
media managers, consultants, product designers, researchers and teachers
(of design and even of meta-design). Their interest in future work mainly
comprised game design, interaction design, product design, freelance work
and research. These profiles determined the context of the open and making
and related meta-design practices: the results of the research study apply to
this context, and different contexts might results in different feedbacks about
the ontology, the platform and the role of the meta-designer. In their experi-
ence with making (S2), participants had been mainly interested in making
between 1 and 5 years (4/8) or for more than 10 years (2/8). Some of them
considered themselves as makers (3/8) or even experienced makers (1/8), but
the majority of them did not think they are makers (5/8). Two of them consid-
ered themselves as researchers, and at the same time not as makers. Profes-
sionally speaking, making for them was mainly either a hobby (3/8) or a sec-
ondary professional activity (3/8), except for one participant, and another
participant did not answer. Their ambition towards the Maker Movement was
strongly research-oriented (5/8), socially-oriented (4/8) and local community-
oriented (3/8), while technically-oriented ambition was less strong and policy-
oriented ambition showed mixed results. Regarding their connection with
Open Design (S3), they were almost all (7/8) interested in adopting Open
Source software, hardware and design to some of their future projects. Partic-
ipants stated that they would mostly release design projects (5/8) and docu-
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mentation of the process/manufacturing/use of the projects (5/8) as open
source; 2/8 of them would use existing open source software or design in
their work. The release and use of open source hardware projects was limited
to one participant. Participants found interesting Open Design especially for
collaboration (5/8), sharing and access to information (4/8), modification and
use for personal fabrication to a lesser extent (2/8). None of the participants
considered to understand the concept of Open Design and its implications
completely, but most of them stated that they understand most of it (3/8) or
something of it (3/8), and only one participant did not understand it at all.
Interestingly, none of them reported to have difficulty in understanding its
concepts and philosophy or its tools for managing the resources and files.
Most of the difficulty was found in understanding Intellectual Property con-
cepts, applications and strategies (4/8), business models (4/8) and tools for the
coordination of collaborative processes (3/8), such as the OpenMetaDesign
platform. Along this direction, it is important to note that participants could
adopt Open Design better with proper tools for the coordination of collabora-
tive processes (sequences of activities) (4/8) and tools for the coordination of
collaborative systems (actors, roles, interactions, organisations (2/8). The
questionnaire then explored organisation in participants’ open and making
practice before the research study (S4). Participants reported that they had
never noticed any organised process, everything was decided at each mo-
ment (3/8) or that there was at least sometimes processes with a certain struc-
ture, and they had understood it and designed it with other people (3/8). In
terms of whole systems (actors, roles, interactions, organisations, places),
they at least sometimes had understood a system with a certain structure (3/8)
and to a lesser extent they had also designed it (2/8). Furthermore, collabora-
tion was reported as mainly a collaborative discussion about the project but
work on individual projects/components (4/8) and to a lesser extent the col-
laborative design of the same files/components (3/8). During the research
study instead (S5), the digital meta-design platform affected these dimensions
more positively regarding the understanding the whole systems of collabora-
tive processes (actors, roles, interactions, organisations, places) (5/8) than the
understanding of processes, split between the understanding of processes
(3/8) and a lack of understanding of processes with decisions taken at each
moment (3/8). Half of the participant found collaborative discussion about
the project but work on individual projects/components (4/8) and some of
them found no collaboration at all (2/8). In terms of tools (more specifically:
the percentage of their usage in the coordination of collaborative activities),
previously participants have mostly collaborated with face-to-face interac-
tions (45%), then with file storage services (Google Drive, DropBox) (20.375%)
and mobile messaging (WhatsApp, ...) (11.875%). Interestingly, typical open
source communities tools had been used very little: only 2 participants re-
ported a small usage of mailing lists, and direct e-mail usage (4.125%) and
version control repositories (such as GitHub) (5.375%) are low. Even project
management platforms such as Basecamp had been used very little (3.375%),
much less than realtime chats like Slack (8.125%) but much more than main
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social media platforms, with both Facebook and Twitter at less than 1%. For
the participants, coordination of collaboration had been mainly an issue of
face-to-face, file sharing and chatting discussion. The questionnaire then
compared interactions in the group before the research study (S6) with the
ones that took place during it (S7). Before the study, collaboration within the
groups was reported by participants in the questionnaire as generally high,
even if with some asymmetry between participants; interactions generally
increased in frequency for all groups but one; quality of interactions re-
mained the same, except for the group with highest collaboration before and
a single participant. The last section of the questionnaire investigated how
participants perceived the digital platform (S8). Usability of the platform was
assessed with the System Usability Scale (SUS): participants were evenly dis-
tributed between agreeing, disagreeing or neutral (neither agreeing or disa-
greeing) in terms of using it frequently. With SUS, participants found the sys-
tem unnecessarily complex (half of them agreeing, two strongly agreeing),
and while 3/8 strongly disagreed and 2/8 disagreed it is easy to use, 3/8 is neu-
tral; furthermore, as rather positive result, 5/8 of participants was neutral
about the platform being difficult to learn. Results were polarised regarding
the amount of things needed to learn before using it (3/8 considered less
things, 2/8 instead considered more things). Functions of the platform were
well integrated (4/8 agrees) and rather consistent (4/8 neutral and 2/8 disa-
greed about its inconsistency). Interestingly, participants stated the need of
the support of a technical person to be able to use the platform (4/8 agrees
and 2/8 strongly agrees). The platform was therefore complex but not too dif-
ficult to use and did not require too much knowledge for its usage; however,
participants were not confident about using it (4/8 strongly agrees) because it
was considered too cumbersome (3/8 agreed and 2/8 strongly agreed), and the
help of a person was of critical importance. The platform was found useful
for discussing activities (4/8 agrees), the organisation of projects (3/8 agreed
and 2/8 strongly agreed), then flows (3/8 strongly agreed), processes (3/8
agreed) a with a 3-3 polarisation between agreement and neutral position
projects and problems in projects. Participants mainly suggested to improve
the Projects section (half of them strongly agreed, two agreed) and the dis-
cussion, chat, messages among users (half of them strongly agreed, three
agreed). Participants suggested to make the platform more visual and with
less text, generally with a more refined User Experience (UX) / User Interface
(UI) and pointed out bugs and technical issues. Terms, concepts and the loca-
tion of functionalities should be clearer; help sections should be part of the
functionalities and not on a separated page. The activity of other users should
be visible in realtime, and the chat should be improved by merging all the
chats into a single one in a sidebar. Finally, participants rated how the plat-
form could contribute to the development of the Open Design and Maker
movement, especially with the improvement of the design of open and col-
laborative projects (5/8), of the supply chains (3/8) but not of the manufactur-
ing of open and collaborative projects (0%). The platform was considered also
useful for improving the organisation, coordination and collaboration within
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the networks of Maker laboratories (Fab Lab, Makerspace, Hackerspace, ...)
(3/8) and inside a single Maker laboratory (3/8). Less importance was given to
the possibility of connecting Maker laboratories with non-maker organisa-
tions (companies, craftsmen, universities, workshops, associations, ...) (1/8)
or with a larger audience (1/8). The open questions of the questionnaire were
manually coded into segments, and this analysis showed the importance of
improving the interface and the chat systems: UI (21.82% of coded segments),
Chat (14.55%), No clear idea (9.09%), Bug (5.45%). Then key elements of the
organisation of design processes were identified in Tasks (12.73%), Small
Groups (10.91%), Roles (5.45%). Finally, in terms of perspectives and meta-
phors for understanding processes, the key identified elements were Text
(3.64%), Branches (5.45%), Gear (3.64%), Complexity (7.27%). Three metaphors
for understanding process emerging here: as texts, as mechanisms or com-
plex systems.

4. Discussion

How can we connect the research and practice of meta-designers in open and col-
laborative design and making processes? (RQ1). This section elaborates a re-
search through design framework that connects meta-design research and
practice, based on the digital meta-design platform and its research study.
The research study provided useful information regarding the profiles of the
participants as Makers, and for improving the platform. Since just the first
version was tested, the results shows that it need improvements, while al-
ready pointing to potential changes in terms of UI, functionalities, approach
and metaphors for the visualisation. For example, the importance of the chat
system clearly emerges here, along with the idea of moving towards a more
visual and less text-based visualisation. The mixed results in understanding
processes may be explained by a combination of the realtime functionalities
and by the little time available for testing the platform, leading to a less un-
derstanding of processes as a whole and more focus on decisions taken at
each moment. Furthermore, the research study was the first test of the digital
platform and also the first time the participants were exposed to the tool, so
at least part of what was assessed in the study was rather their response to
ease of use of the tool, and not the utility and adoption of the tool itself. The
platform was judged as useful but complex, and thus it can be considered as a
promising tool that needs some improvement; the lack of existing tools and
approaches for facilitation the organisation of open and collaborative design
and making processes is a further sign of the importance of the platform. The
research study provided thus to be a promising tool not just for testing the
platform, but for linking it to the participants’ profile and practice and to the
meta-designer’s (the author) practice and research. Participants pointed out
the importance of the role of a technical person in facilitating the users of the
platforms leads directly to the role of the meta-designer, opening here a
promising direction for further research not just on the meta-design plat-
form, but more strategically on the practice of meta-designer. The platform

280



ART.7

was considered useful but more UX/UI work is needed, and considering that
the author’s practice is more towards meta-design and facilitation than UX,
some considerations can be elaborated. From this study a further explanation
of the role of the meta-designer is emerging: a) as facilitator, b) as software
developer, c) as researcher but also d) as designer of building blocks for UX
designers and developers for further improving the platform. We can thus
elaborate a strategy from this research not just for improving the platform
itself alone, but also for improving the practice (and therefore the role and
profile) of the meta-designer that develops, deploys and uses the platform.
The ontology, platform and research study can be considered positively as
the building blocks of a future direction of research, as building blocks for
future research. Since this is a first and exploratory research, such blocks
should be organised in a more coherent structure for orienting research and
practice. This article argue that the framework presented by Redstrom (2017)
for developing design theories based on both research and practice is promis-
ing in order to further structure both research and practice around the meta-
design platform: from the OpenMetaDesign platform as a product, to the au-
thor’s doctoral work as project, to the OpenMetaDesign conceptual frame-
work as program, to the author’s practice as meta-designer and finally to the
paradigm of Open Source, Peer-to-Peer, Open and Collaborative and Meta-
Design (Figure 4).

Open Source
OpenMetaDesign Peer-to-Peer
OpenMetaDesign Author's a Researcher's Open Design
as a research conceptual practice Collaborative Design
digital platform work framework as meta-designer Meta-Design
3 N
S & & a 8
& o> & & &
N & £ < 2
N N < N <

What a -« P What designing
design is ... is ...

Figure 4. The RtD framework that connects meta-design research and practice

Following Redstrom’s approach, such framework can be adopted in future
research for elaborating a design theory of the meta-design practice and the
role of meta-designers. This framework is thus a result from the research
study: instead of just testing an improved version of the platform, this
framework proposes a whole strategy for using it as the starting point for
more complex work. Such RtD framework, that points to a future strategy for
connecting research and practice for meta-designers (and therefore also
Makers), could be also considered as one of the ways in which meta-
designers plan for their future evolution, it is the strategic and tangible ver-
sion of their responsibility towards future meta-designers and designers.

5. Conclusions

This article documents a research study organised for testing a digital meta-
design platform with users and the researcher as meta-designer: its results
were elaborated in order to improve the platform but also for building a more
organised RtD framework that connects meta-design research and practice,
in order to build the foundations for further research and practice towards

281



ART.7

the definition of the role of meta-designer and of digital tools in this practice.
Developing and testing a platform is useful to designers and meta-designers
in developing a strategy for redefining their roles, and in the future to any
designer in creating their own platform for their practice. This approach
could be promising for developing future profiles for design engineering and
their facilitators. More specifically, the testing of such platforms is not con-
sidered here as a way for elaborating generalised insights, but it is proposed
as a future common activity for designers for redefining their own work
through a mix of research and practice.

Limitations of this research can mainly be found in the fact that the version
of the platform that was tested was the first one, and therefore the interface
clearly needed more refinement, as the results suggests. Furthermore, only
short tests with groups of two participants were possible, and future research
should focus on the usage of the platform in longer activities with an action
research approach with larger groups and within real practice and not tests.
Future research should also focus more on both the group and individual
responses and their coherence or differences. The role of the meta-designer
was investigated indirectly, and future research should directly address it.
The questionnaire is a research tool that can be applied again in the process
of refining the meta-design platform and practice, and it should be then im-
proved further. The UI should be simplified and improved towards a more
visual organisation; along this direction, the concepts of branches/complexity
or gears could be powerful metaphor for developing a simpler visualisation
format based on the same (or improved) ontology. Finally, the full RtD
framework elaborated here is a starting point for more structured future re-
search which therefore should adopt and evaluate it.
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Design Tools (Canvases)

8. Design Tools (Canvases)

Open MetaDesign.. ...

Activity Design

(©) Activity: (1) subject: @) Object: B outcome:

'Describe the activity 1 'Who is doing the activity? Who is the subject ofi 'What is the subject working on in the activity? ! 'Why is the subject working on the object?
the activity? It could be one person or more What is the (tangible or intangible) object that 1 1What is the purpose of the activity? What is thi
people. the activity is working on? outcome of the activity?

\What is the subject using for working in the
"wnn_sz on the object? Which are the physical
rand immaterial tools, knowledge and expe!

hich are the rules that the subject must
follow when working in the activity?

! tHow is the activity organized? Which are the
main roles that can be adopted in the activity’

context of the activity?

http:/openmetadesign.org/ [[(C IS

Figure 1. A design canvas for the design of OpenMetaDesign activities, developed during PHASE 2
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Figure 2. A design canvas for the design of OpenMetaDesign activities, developed during PHASE 2
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ServiceDesign project o

Activity Design

Activity:
Tools: Needs:
X
Subject: Object: § Outcome:
Rules: Community: Division of labour (roles):
Project: Link: Unported L @ @
or send a leterto Creative Commns, 171 Second Sreet Suite 300, San Francisc, Calfornia, 94105, USA.
Designed by: Designed for:

Figure 3. A design canvas for the design of OpenMetaDesign activities, developed during PHASE 2
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Adigital ontology of design processes described as object-oriented code

9. Adigital ontology of design process-
es described as object-oriented code

The digital ontology developed during, for and with the OpenMetaDesign
platform is a first template for developing custom ontologies of design pro-
cesses for any community. Within the OpenMetaDesign platform, the ontolo-
gy cannot be completely separated from the interface, data handling and in-
frastructure, all written in Javascript using the Meteor framework and re-
leased as Free/Open Source software (Menichinelli 2019a). This section in-
cludes a simplified version of the digital ontology translated to the Python
programming language, which was created for simplifying its presentation
and that is also available online'.

0 ~NoO U~ WN

25.
26.
27.
28.
29.
30.
31.
32.

H O OH B ¥ H B ¥ H H H ¥ W ¥R

ntry="", latitude="",

-%- coding: utf-8 -x-
Open MetaDesign Classes v0.3

Author:

Massimo Menichinelli

Website:
http://openmetadesign.org
http://openp2pdesign.org
E-mail:
info@openp2pdesign.org
massimo.menichinelliaalto.fi

License: MIT License

. import datetime
. import networkx as nx

. class Location(object):

"""A class for a location"""

def __init__(self, street="", number="",
longitude="", url=""):
self.street = street

self.number = number

self.city = city

self.postalcode = postalcode
self.country = country
self.latitude = latitude
self.longitude = longitude

self.url = url

1 https://gist.github.com/openp2pdesign/bd64fe6771569e36ab97e5631f00beff

city="",

postalcode="", cou
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34.

35. class User(object):

36. """A class for a User participating in the process"""
37.

38. def __init__(self,

39. name="",

40. username="",

41. email=""):

42. self.name = name

43. self.username = username

44, self.email = email

45.

46.

47. class Time_interval(object):

48. ""MA class for a time interval with a location"""
49.

50. def __init__(self,

51. start=datetime.datetime(),
52. end=datetime.datetime(),
53. start_location=Location(),
54. end_location=Location()):
55. self.start = start

56. self.end = end

57. self.start_location = start_location
58. self.end_location = end_location

59.

60.

61. class Discussion(object):

62. """A class for each discussion thread"""
63.

64. def __init__(self,

65. id="",

66. title="",

67. start=datetime.datetime(),
68. labels="",

69. url=""):

70. self.id = id

71. self.title = title

72. self.labels = labels

73. self.start = start

4. self.url = url

75.

76.

77. class Activity_element(object):

78. """A class for an activity element"""
79.

80. def __init__(self,

81. id="",

82. name=""):

83. self.id = 1id

84. self.name = name

85.

86.

87. class Activity(object):

88. ""A class for an activity"""

89.

90. def __init__(self,

91. id="",

92. number=0,

93. title="",

94. description="",

95. subject=Activity_element(),
96. object=Activity_element(),
97. tools=Activity_element(),
98. community=Activity_element(),
99. rules=Activity_element(),
100. roles=Activity_element(),
101. outcome=Activity_element(),
102. participation="",
103. time=Time_interval(),
104. location=Location(),
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105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.

136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157.
158.
159.
160.
161.
162.
163.
164.
165.

167.
168.

170.
171.
172.
173.
174.
175.

Adigital ontology of design processes described as object-oriented code

self

self.
self.
self.
self.
self.
self.

self

self.
self.
self.
self.
self.
self.

self

discussion=Discussion()):
.id = id
number = number
title = title
description = description
time = time
participation = participation
subject = subject
.object = object
outcome = outcome
tools = tools
community = community
rules = rules
roles = roles
where = where
.discussion = discussion

class Flow(object):
"""A class for each flow in a process"""

def __init__(self,

self

self.
self.
self.
self.
self.
self.
self.

self
self

'id="",
type="",
resource="",
title="",
description="",
weight= 0,
first_node=Activity(),
second_node=Activity(),
direction="",
discussion=Discussion()):
.id = id
type = type
description = description
resource = resource
title = title
weight = weight
first_node = first_node
second_node = second_node
.discussion = discussion
.direction = direction

class Contradiction(Object):
"""A class for each contradiction"""

def __init__(self,

self

self.
self.
self.
self.
self.
self.
self.

'id="",
title="",
description="",
kind="",

first_node=Activity(),
second_node=Activity(),
direction=True,
discussion=Discussion()):
.id = dd
title = title
description = description
kind = kind
first_node = first_node
second_node = second_node
discussion = discussion
direction = direction

class License(object):
"""A class for licenses for the project"""

def __init__(self,

name="",
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176.
177.
178.
179.
180.
181.
182.
183.
184.
185.
186.
187.
188.
189.
190.
191.
192.
193.
194.
195.
196.
197.
198.
199.
200.
201.
202.
203.
204.
205.
206.
207.
208.
209.
210.
211.
212.
213.
214.
215.
216.
217.
218.
219.
220.
221.
222.
223.
224.
225.
226.
227.
228.
229.
230.
231.
232.
233.
234.
235.
236.
237.
238.
239.
240.
241.
242.
243.
244,
245.
246.

UF1="",
discussion=Discussion()):
self.name = name
self.url = url
self.discussion = discussion

class Process(object):
"""A class for a process"""

def __init__(self,
id:"",
title="",
activities=Activity(),
discussion=Discussion()):
self.id = id
self.title = title
self.activities = activities
self.discussion = discussion

class Separator(object):

"""A class for a seprator between processes

def __init__(self,
id="n,
first="",
second="",
text=""):
self.id = did
self.first = first
self.second = second
self.text = text

class Version(object):

"""A class for versions of the project"""

def __init__(self,

number=0,
id:"",
diff="",

updatedAt=datetime.datetime(),

updatedAtBy="",
updatedAtByID=""):
self.number = number
self.id = id
self.diff = diff
self.updatedAt = updatedAt
self.updatedAtBy = updatedAtBy
self.updatedAtByID = updatedAtByID

class Project(object):
"""A class for a meta-design project"""

def __init__(self,
id:"",
title="",
description="",
license=L1icense(),
release="",
createdBy="",
createdByID="",

createdAt=datetime.datetime(),

lastUpdatedAt=datetime.datetime(),

lastUpdatedAtBy="",
lastUpdatedAtByID="",
versions=Version(),
versionsCount=0,
designers=User(),



247.
248.
249.
250.
251.
252.
253.
254.
255.
256.
257.
258.
259.
260.
261.
262.
263.
264.
265.
266.
267.
268.
269.
270.
271.
272.
273.
274.
275.

pass

if

Adigital ontology of design processes described as object-oriented code

self

self.

self

self.
self.
self.

self

self.
self.
self.
self.
self.
self.

self

self.
self.
self.
self.
self.
self.

__hame__

community="",
processes=Process(),
separators=Separator(),
flows=Flows(),
contradictions=Contradiction(),
activitiesCount=0):

.id = id

title = title

.description = description

license = license

release = release

createdBy = createdBy

.createdByID = createdByID

createdAt = createdAt

lastUpdatedAt = lastUpdatedAt

lastUpdatedAtBy = lastUpdatedAtBy

lastUpdatedAtByID = lastUpdatedAtByID

versions = versions

versionsCount = versionsCount

.designers = designers

community = community

processes = processes

separators = separators

flows = flows

contradictions = contradictions

activitiesCount = activitiesCount

== "__main__":
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The emergence of the Maker Movement has taken place in the context
of a design practice and research that is now open, peer-to-peer, diffuse,
distributed, decentralized; activity-based; meta-designed; ontologically-
defined and defining; locally-bounded but globally-networked and
community- centered. For many years the author participated and
worked in the Maker Movement, with a special focus on its usage of
digital platforms and digital fabrication tools for collaboratively
designing and manufacturing digital and physical artifacts as Open
Design projects.

How can we support and integrate the research and practice of meta-
designers in analyzing, designing and sharing open and collaborative
design and making processes within open, peer-to-peer and distributed
systems? This dissertation explores with a Research through Design
approach the possible role, practice and profile of meta-designers that
work in facilitating distributed, open and collaborative design and

making processes in the Maker Movement.
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