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INTRODUCTION –
CONSIDER IT DD-DAY FOR MASS 
PRODUCTION AND GAME OVER 
FOR THE ‘TAKE, MAKE, DISPOSE’ 
MODEL.
Welcome by co-editors Tomas Diez, 
Christian Villum, Kate Armstrong and 
Alessandra Schmidt
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Figure 1  The shift from PITO to DIDO, Fab City 
Whitepaper
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The Distributed Design project is funded and 

European Commission . Each of these four books 

as an entry point into the state of the art.

The DD model challenges the existing linear 

its associated phenomena; patenting, access to 

The emergence of Industry 4.0 and the global shift 

questions about the nature of and culture around 

globally. Through the Distributed Design approach, 

linear consumption models after 200 years of 
Industrialisation. 

This is the second in a series of four 
books developed within the Distributed 
Design  platform. Distributed Design 
(DD) allows creatives, designers, makers 
and innovators to participate in the 
creation of a new model of production 
and consumption, in which “bits travel 
globally, while atoms stay locally”. 

Distributed 
design is one 
outcome of the 
intersection 
of two global 
trends: 
the maker 
movement and 
the digitisation 
of the design 
discipline.

12



1313Introduction

. Created in 2014, it proposes a 

materials and goods from production to consumer. In the case of design, 

designers access to collaborators and tools across global infrastructure 

 
Distributed Design is a phenomenon that integrates design skills and the 

of professional producers. On one hand, designers acquire more technological 

research and case studies presented in this book. These accounts come from 

gather from cultural organisations, industry and educational institutions to 

Figure 2  Makers at Danish Design Centre, 

13
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BOOK PROCESS –
COLLABORATING ON CONTENT
This book collates opinions, thoughts, 
case studies and research from the 

Distributed Design Platform is an initiative 
lead by Fab Lab Barcelona at the Institute 
of Advanced Architecture of Catalonia 

distributed design. The content of this 
book was created collaboratively by these 
members and other associated members 
of the Platform, using the distributed 
technology of GitBook . Put together in 
this way, its development become another 
case study that explores how distributed 
technologies can aid traditional publishing 
and content creation.



1515Introduction

You can read this any way you like, 
but we suggest you explore the pages 
using the following Glossary to feed 
your knowledge, and refer to the 
values to guide your understanding 
of our subject's far-reaching impact. 
This is how we, the collective of 
authors, editors and advisors, have 
produced a Distributed Design book 
in a distributed manner. 

Yes, that’s truly meta.

15
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GLOSSARY
ENTER THE WORLD OF 
DISTRIBUTED DESIGN
By Lisa Goldapple
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Introduction

Can't tell the difference between 
the Fourth Industrial Revolution and 
Industry 4.0? Going in circles when 
it comes to the circular economy? 
Get to know the Distributed Design 
terminology with this glossary of the 
most important terms in this book. 

19
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Check platform 
on page 173

Check case on 
page 39, 53, 
56, 

Check case on 
page 84, 88, 118

Check case on 
page 41, 77, 

DISTRIBUTED DESIGN (DD) 
 

ARDUINO
 

open source platform consists of a 

3D PRINTING
 
A milestone in modern making history that 

solid object from a computer aided design 
model by adding materials, one thin layer 
at a time. 

20



2121

Check platform 
on page  171
 

Check platform 
on page 146

21

BITCOIN
 

intermediaries. 

CIRCULAR ECONOMY

model of production. 

BLOCKCHAIN
 
An incorruptible digital ledger of economic 
transactions stored in a distributed 

Concepts and terms 21
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Check case on 
page 67 

Check case on 
pages 53, 58, 
92, 124

COMMONS-BASED PEER 
PRODUCTION (CBPP)
 

DIGITAL FABRICATION 
 

machine is controlled by a computer. 
Common machines include 3D printers, 

machines.

COMPUTER AIDED DESIGN 
(CAD) 
 

create 3D objects in the form of electronic 

22



2323

Check case on 
page 83

Check case on 
page 84

DIGITAL TRANSFORMATION
 

ETHEREUM 

creates decentralised processes to 
protect against censorship, fraud and 

controls money, and build applications 

DISTRIBUTED AGENCY 
 
The actions or operations of a range of 

places combine to create an outcome they 

Concepts and terms 23
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FAB CITY
 

FORK 
 
To make a copy of a repository and freely 

open source is the idea that by sharing 

FAB LAB
 
Local fabrication laboratory or urban 

Center for Bits and Atoms.

Check 
platform on 
Page 146

Check 
platform on 
page 145

Check platform 
on page 151

Check case on 
Page 114

Check case on 
page 92, 98, 132

Check case on 
page 41

24



2525

Check platform 
on page 148

Check case on 
page 51

Check case on 
page 10 

25

FOURTH INDUSTRIAL 
REVOLUTION
 

all disciplines, economies and industries. 

mass production possible and brought 
digital capabilities to billions. 

GITHUB

collaborate together openly. 

GITBOOK 
 

documentation of open source projects, 
physical and digital books.

Concepts and terms 25
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HACKER
 

a technical problem, usually through 

in forums to exchange understandings.

INDUSTRY 4.0
 

factories; machines are augmented 

the entire production line and make 

HACKERSPACE
 

each other.

Check case on 
page 39,

Check platform 
on page 149

26
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INTERNET OF THINGS (IOT) 
 

mechanical and digital machines, objects, 

seems.

 MAKER MOVEMENT 
The resurgence in making can thank the 
rise of the internet, as the sharing of 

to mass collaboration in the creation of a 

MAKER
 

produces something. Today's makers are 
skilled in coding, embedded electronics, 

Check platform 
on page 171

Check platform 
on page 155

Check case on 
pages 85, 88, 
130 

Check article 
on pages 48, 
54, 56, 

Check article 
on pages 42, 
75, 92, 98, 105

Concepts and terms 27
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MAKERSPACE
 

explore and share.

MOONSHOT 
 

breakthrough technologies.

MISSION-ORIENTED 
INNOVATION
 
Fresh approach to questions that focus 
on the potential of strategic public sector 

and lay the foundations for future 

Check case on 
pages 88, 92, 98, 
123

Check platform 
on page 177

28
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MOORE'S LAW
 

proposed that the number of transistors 

OPEN SOURCE
model that encourages open collaboration, 

blueprints and documentation freely 

NON-RIVAL GOODS 
 
Public goods that are consumed or used 

again and again at almost no additional 

patents.

Check platform 
on page 169

Check case on 
page 67

Check platform 
on page 154

Check case on 
pages 42, 58, 
68, 72, 89, 106

Concepts and terms 29
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PARAMETRIC MODELLING
 
Components are interlinked and 

others. The designer only needs to edit 
one parameter in an equation for the 
other dimensions to adjust the geometry 
automatically.

PROTOTYPING 
 
Creating an early sample, model or release 
of a product built to test a concept or 

programming.

PLATFORM
 
A group of technologies that are used as 

together to progress a topic from multiple 

like Distributed Design.

Check case on 
page 92

Check case on 
page 48, 111

Check case on 
page 76, 83, 124

30
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T

REPRAP
 

parts. 

TRANSPARENCY
The resurgence in making can thank the 
rise of the internet, as the sharing of 

to mass collaboration in the creation of a 

VERSION CONTROL

STL FILE
 

format. Generated by a CAD program, 

describes the surface tiling or layering of 

dimensional object. Also referred to as 

Check platform 
on page 156

Check platform 
on page 154

Check article 
on page 48, 
59, 

Concepts and terms 31
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makers.

We create opportunities 
for designers and makers 
who are working on 
new approaches to 
product development and 
commercialisation. 

SUPPORTIVE
Value 01

32



3333Distributed Design values

ecosystem of tools and methods 
to connect designers, makers and 

markets.

We facilitate an online and 

and methods to connect 
designers, makers and 
manufacturers with new 
emerging markets.

ECOSYSTEMIC
Value 02

33
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open source not only as a design 
practice, but as a community 

transparency is important.

We’re into making design 
accessible by championing 

makers, designers and 
consumers to advance the 
design discipline as a force 
for change.

OPEN
Value 03

34
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We’re rethinking 
traditional production and 
consumption practices by 
considering design as a 
system. From fabrication to 
distribution, we’re exploring 
low kilometre supply chains, 
open source distribution 
and thinking carefully about 
the materials we choose.

REGENERATIVE
Value 04

Distributed Design values 35
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STATE OF THE ART –
OF DISTRIBUTED DESIGN
By Tomas Diez and Christian Villum
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centralised and decentralised model.  
 

Centralised, decentralised or distributed?

decentralised model.

medium of the internet) is in parts both decentralised and 
distributed.

Introduction – State of the art

Figure 1 

to create a robust and nonlinear military communication 

Decentralized DistributedCentralized 

37
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Moving from centralised to distributed models

the industrial era. 

supplying the needs of locals to the global market. As a result, corporations 

the resources needed to sustain life on this planet is directly related to the 

Charpter 01 – Words from our Advisory Board

Figure 2 Distributed manufacturing tools at 
Danish Design Centre by Agnete Schlichtkrull 

38
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build on. The classic models of design taking shape inside organisations 

To understand the 
concept of Distributed 

Design go to page 20

To understand the 
concept of Hacker go to 

page 26

distributed design

01. The maker/Fab Lab vision and global 
community:

hacker ethos of 

Arduino project at a time.

02. The web3/decentralisation/crypto crowd: 

digital freedom utopias; and on the other, 

economies of scale.

Introduction – State of the art 39
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Figure 3  From PITO to DIDO, Inspired by Fab 
City Whitepaper

Charpter 01 – Words from our Advisory Board

Centralised –
Siloed

Neighbourhood City

40
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produced at scale, computers are causing both an ecological and a social 
disaster; these need to be reduced to its minimum, or to be hidden from 

production and distribution. While they are promising, they often seem to 

the many futures of humans and other species that share spaceship Earth. 
A distributed approach to design and manufacturing has implications both 

happened during the last couple of decades. 

 
  and 3D printers 

prototyping machines accessible to 
millions of people, unleashing a huge 
global market of entrepreneurs around 

corporations are trying to control this 
under the old patenting system and 
pushing to a centralisation of supply 
chains.

 The Arduino  electronics prototyping 
board has made it possible for anyone 
to learn to program computers and 
understand the basics of electronics. 

to share their projects, but also enables 
fork

. The Arduino 

To understand the 
concept of Fork go to 

page 24

To understand the 
concept of Arduino go 

to page 20

Introduction – State of the art 41
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Figure 4  A maker takes to the tools in 
Denmark. Image by Agnete Schlichtkrull under 

large electronics corporations, as they 
try to absorb an open source philosophy 

 Fab Labs ng digital 
fabrication

later on.
Products such as OpenDesk , Kniterate , 
Smart Citizen , 
Ultimaker , OtherMachines  and Precious 
Plastic
form of production and distribution.

makers To understand the 
concept of Makers go 
to page 27

To understand the 
concept of Open Source 
go to page 29

Charpter 01 – Words from our Advisory Board42
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may ultimately replace the current centralised 
and siloed norms.
 

design is quite challenging. As this book is 

sharing files through open source repositories, 

of ideas and manufacturing capacity.

The challenges ahead rely on the capacity for 
distributed design and manufacturing to become 
the new industrial paradigm of the 21st century 
– based on values that follow a different type of 
growth; and relationships between each other, 
and with our ecosystems. In the face of huge 

partners in Europe and scaling up collaborations 

manufacturing, but are struggling to not to be 
dragged back into the 20th century industrial 
paradigm. The story of Distributed Design needs 

communities, cities and regions better places for 
humans and ecosystems to sustain life.

Introduction – State of the art

We will 
focus on new 

business 
models that 

drive the most 
advanced 

distributed 
design

43



WORDS 
FROM OUR 
ADVISORY 
BOARD
The Advisory Board provides 
experience and knowledge to the 
development of Distributed Design.

44
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01
CHAPTER

01 – Moving from an Individual to 
a Collective Worldview 

02 – Fixing Education and 
Learning

03 – Making Machines that Make

45
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MOVING FROM 
AN INDIVIDUAL 
TO A COLLECTIVE 
WORLDVIEW–
UNDERSTANDING OUR 
INTERDEPENDENCE IN THE 
GLOBAL ECOSYSTEM

 
interview with Indy Johar, architect and founder, 

 

“Climate change is a symptom of a much more structural failure… and 
we’re addressing the symptoms, not the underlying drivers.”

 Indy Johar 

citizen. These transitions are a response to inherent structural failures 

Words from our Advisory Board46
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The methods in 
which markets 
work objectify 

the surrounding 
environment, 

creating a 
disconnect 

between 
producer and 

consumer.

 
Planetary transitions such as climate change, 
inequality and polar malnutrition can be 

imbalance. It stems from the consistent 

this fatigued system. This feedback highlights our 

Perhaps this moment in time can be seen as a  

in recognition of interdependence. 

enabled communication on a global scale, but the 
full potential has not yet been reached. Recognition 

Figure 1 
IAAC Master in Design for Emergent Futures 
students, ELISAVA Barcelona, 2019.

Moving from an Individual to a Collective Worldview 47
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ecosystem. 

The current objectification of language in 

process of making. This transaction is currently 

rise of distributed design, maker movements 

based on meaningful exchange. In transparent 

Transparency and 

surpass the commercial setting and price tag. 
Interdependency becomes embedded into design 
itself; educational models, market platforms or 

Johar adds. And that applies to hundreds of 

architecture."
 
What does recognising interdependence mean 

As mentioned before, it may be through 
mechanisms based on the transparency of 
production processes, founded on common 

markets to looking at implementing robotics for 
platforms 

and circular economies are also examples of 

To understand 
the concept of 
Transparency go to 
page 31

To understand the 
concept of Platform go 
to page 30

To understand the 
concept of Maker 
Movement go to page 27

We’re 
fundamentally 
transitioning 
to a new model 
of capital 
facilitated by 

zero cost 
bureaucracy 
and a new 
transaction 
architecture.

Words from our Advisory Board48
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or plastics or inequality, it is all about us 
recognising our interdependence. The great 

ecological relationship is being transformed. 

 Recogn i s i n g  i n t e rdependence  a l s o 

Take Precious Plastic for example (more about this later in the book), this 

change the immense demand that the human ecosystem has around 

scale.
 

respect and the freedom to care.

Figure 2 Design students immersed in Indy 

Moving from an Individual to a Collective Worldview 49
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“Children can’t use scissors!”  “School leavers are more skilled at 
memorising than imagining!”  “Student surgeons lack the manual 
dexterity to sew!”

problems, small and big. As societies, alongside the ability to cut and 

Words from our Advisory Board

FIXING 
EDUCATION AND 
LEARNING –
WHAT TYPE OF LEARNING 
IS NEEDED FOR SCHOOLS 
TO SUPPORT A CULTURE OF 
DISTRIBUTED DESIGN
By Daniel Charny & Dee Halligan

50
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at FixEd

piece of that puzzle.  

Technology prompted us to break these systems 

see as an irony is better seen as a correction, 
and as looking to the future rather than the 

extensions of the body; the fourth industrial 
revolution

Figure 1  
education and learning, London, 2019

To understand the 
concept of Fourth 

Industrial Revolution go 
to page 25

The next 
generation's 
relationship 

with their 
planet will 

be radically 
different from 
ours, and local 
production and 

consumption 
will be a 

critical piece of 
that puzzle.

51
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Fixperts , looks unconnected to these ideas. 

from putting in earrings to opening doors, 
and made anything from cycling to sleeping 

Figure 2  Students learning digital fabrication for 
learning, London, 2019

Words from our Advisory Board52
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distribution. 

seeking to challenge current education 

example Mouse  or Girls Garage  in the US, 
the Waag  and Institute of Imagination  in 
Europe, and systemic change experiments in 
Finland  and Singapore ). Change happens 

inform the future mainstream and help shift 

Distributed Design is one such big idea, Fab 
City another; both require us to question our 

anchored in learning.

Fixperts approach.

To understand the 
concept of Distributed 

Design go to page 20

Fixperts is a 
conversation 

with a 
changing 

world, 
questioning the 

conventions 
of design, 

authorship and 
ownership, 

production and 
distribution.

53
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MAKING MACHINES 
THAT MAKE –
A RADICALLY DIFFERENT 
ECOSYSTEM OF PRODUCTION
By Nadya Peek

Digital fabrication embodies the promise of a radically different 
ecosystem of production. With only changes in code, people can produce 

 
Industrial manufacturing relies on machines that are complex to set 
up and run. Using those machines is predicated on mass consumption 

digital fabrication 
manufacturing, the threshold to production 

 
Thanks to the maker movement, some 

example, 3D printers are cheap, easier to use 

To understand the 
concept of Digital 
Fabrication go to page 22

To understand the 
concept of Maker 
Movement go to page 27

Words from our Advisory Board54
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Figure 1  Human ponders machine. Photo from 
Rob Wingate

needs of all kinds of production. Complex goods, such as computational, 

manufacturing, hence machines too.

Making Machines that Make 55
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A QUALITY LABEL –
CERTIFYING OUR VALUES
By Kate Armstrong

Something exciting is happening at the 
maker movement and 

prioritising the four core Distributed Design 

To understand the 
concept of Maker 
Movement go to page 27

To understand the 
concept of Distributed 
Design go to page 20

enterprises (SMEs), industry, policymakers, educators, producers, 

distributed design beyond design and making, to enable a much larger 
social impact. 

. The starting 

practicing distributed designers in identifying potential collaborators, 
manufacturers and customers in a rapidly changing marketplace. The 

How to get labelled under the DDQL

key to pushing design into the public sphere. 

Words from our Advisory Board56
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Figure 1  DD project manager Kate Armstrong 

Berlin 2019

One way of 
identifying 

the talented 
creators who 

are pioneering 
quality in 

is through 
the annual 

Distributed 
Design Award.

. 

, 

of a possible quality label. 

A Quality Label 57
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To understand the 
concept of Open Source 
go to page 29

To understand the 
concept of Digital 
Fabrication go to page 22

important that the process for being labelled 

maximum impact and can be attainable for any 

their practice. The fact that the biennial Index 

and Iceland help to ensure a European reach.

open 
source

manufacturers, designers and prosumers to 
machines, designs and digital fabrication 

the practicalities of a DDQL in this emergent 

01. What is labelled? The designer, a design, 

02. How to go about it? Would the DD 

03. Legalities:

The place of certification in the world of 
Distributed Design

 is administered by a third 

Words from our Advisory Board58
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To understand the 
concept of Transparency 

go to page 31

morphed into brands to distinguish quality and 

to product sameness. Thanks to globalisation, 

international supply and production chains 

commons and transparency
a DDQL to ensure all aspects of a distributed 
and transparent supply chain are accounted 

parameters imposed by international standards 
that stem from industrialisation and economic 

attainable benchmark that encourages all 

implementation of such a label in the form of smart contracts. In this 

standards for designs to be interoperable for distributed manufacture. 

industrialisation that can feed our enquiry. B Corp  is successfully 

business impact in a transparent manner across all aspects of a business, 

possible articulations of a Distributed Design Quality Label in correlation 

A Quality Label 59
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"Digital 
fabrication 
embodies the 
promise of a 
radically different 
ecosystem of 
production. With 
only changes in 
code, people can 
produce locally, 
on demand, just 
in time."
Nadya Peek, Making Machines 
that Make, page 54.



A collection of case studies 
from DD platform members and 
associated members that explore 
the emergence of distributed 
design practices across four 

and illustrative case studies.

62

DISTRIBUTED 
DESIGN IN 
PRACTICE
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01 – The World Around Us 

02 – Our Wellness

03 – Speak Business, Money 
Talks

04 – Collaborating and Make 
Together

02
CHAPTERDISTRIBUTED 

DESIGN IN 
PRACTICE

63
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01.
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DISTRIBUTED DESIGN IN PRACTICE

THE WORLD 
AROUND US

65

Introduction: Cosmo-Local Work

Case 01: Tzoumakers

Case 02: Grouu

Case 03:  vivihouse

65
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COSMO-LOCAL 
WORK –
COMMONS-BASED PEER 
PRODUCTION
Alex Pazaitis and Vasilis Kostakis 

66
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Rising inequality and an unprecedented 

equity and sustainability. This type of 

 
This section explores three cases of 
communities that illustrate distributed design 

Tzoumakers , GROUU . This is 

Instead it offers a critical insight stemming 

 

What is commons-based peer 
production?
 
Commons-based peer production (CBPP) 

information and communication technologies, 

are administered by users, based on mutually 
agreed upon regulations and customs.
 
The commons could potentially be considered 

be attained by more than one person at a 
non-rival goods

by modern 
information and 
communication 

technologies, 
individuals and 

communities 
around the globe 

have engaged 
in activity 

that exceeds 
traditional forms 

of activism.

To understand the 
concept of Commons-

based peer production go 
to page 22

To understand the 
concept of Non-rival 
goods go to page 29

Cosmo-Local Work 67



68 Distributed Design in Practice6868

focus is placed primarily on the latter category 

primarily digital commons.

to open source

printed prosthetic arms; agricultural tools 

specifically. The rest produce predominantly 

This illustrates the adaptability of this model 

What is Design Global - Manufacture Local?
 

its name. Contrary to the industrial logic of limiting intellectual property 

construction. This means that the design of technologies and products 

economies as it makes smaller, regional cycles or production, repair and 
recycling possible. Furthermore, it rejects the decontextualisation of 

To understand the 
concept of Open Source 
go to page 29
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Figure 1  Image from COSMOLOCALISM, a 
project funded by the European Research 

.

Cosmo-Local Work



Ioannina, Greece

70 Distributed Design in Practice7070

to be addressed.
 

technology for sustainable agriculture.
 
Instead of adapting their techniques to the logic of established market 

to reduce acquisition and maintenance costs of their machines on a local 

 
At the same time, the importance of linking together agricultural communities 

and supported through the use of Information and Communication 

feedback loops could be facilitated among makers, designers and farmers.

70

By Cristina Priavolou

TZOUMAKERS –
CO-CREATING SOLUTIONS FOR 
AGRICULTURE
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 Farm Hack

ideas for tools and machinery that could facilitate 

farming. The designs of the produced technologies 

guide books for constructing agricultural tools 

communities.

Figure 1  
tool created by Farm Hack 

Synergies could 
be created 

between 
alternative 
agriculture 

and business 
communities.

Tzoumakers
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Figure 2  
built by the Tzoumakers 
community

and distributed design.

communities can produce technologies adapted 

globally by similar communities. In an attempt 

open source agricultural projects, the 

 

on the primary sector. By linking Tzoumerka 

Tzoumakers .
 
The local population in Kalentzi mostly depends 

farmers decided to come to the fore. Starting 

identified common challenges. Soon the 

together. A tool for hammering fence posts into 

start building a prototype immediately. 

To understand the 
concept of Open Source 
go to page 29
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Figure 3  The L'Atelier Paysan agricultural 
community

can participate. The community of farmers, makers and enthusiasts 

 
As in the case of other agricultural communities, such as Farm Hack and 

made blueprints for agricultural solutions that could be replicated 

process of collaboration, connection and enhancement of human 

connected and concerned about global concerns.

Tzoumakers
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GROUU

technology for agriculture by being open, modular and parametric. 

Whether applied to indoor hydroponics or traditional agriculture in an 
urban or rural context, GROUU sensors and modules can be used together, 
adapted, remixed and distributed, depending on the needs of agricultural 
contexts and communities. As a research through design process, it is 

culture. 

The open source modular system is formed by a set of sensors and 

and optimises them by recognising success patterns from sensor and 

74

By André Rocha

GROUU –
AN OPEN SOURCE 
AGRICULTURAL COMMUNITY
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The research project explores the hypothetical 

assuming that some of the sensor data recorded 
throughout the process is formed by practical 

it by testing different dissemination 
strategies. 
Secondly, it addresses the engagement 
of users in the design process. Open 

Apart from makers

The last step is about the possible 
implications and applications of tacit 

Figure 1  GROUU Greenhouse, 2014

Optimisation is 
directly related 

to the amount 
and diversity of 
data and users.

To understand the 
concept of Maker go to 

page 27

Grouu
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Figure 2  Sensor Box 
Prototype at Cultimake, 
Habibi.Works, 2017

and communities. Can agricultural tacit 

GROUU currently creates mostly design and 
DIY prototyping explorations, such as the ones 

quickly adopted, documented and disseminated 
for research purposes.

and automation strategies for horticulture 
using Arduino , the open source platform used 
for building electronics projects. This costly 

actions.

platform 

Works , a makerspace dedicated to the local 
refugee community. Here, the engagement 

To understand the 
concept of Prototyping 
go to page 30

To understand the 
concept of Platform go to 
page 30
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Figure 3  
at Tzoumakers, 2018

Arduino and 

members of the community, but language 
barriers and the complexity of the theme acted 
as big constraints.

technologies that can be used for the same purpose.

meaningless if no local actors adopt the system and participate in its 

to different research contexts depending on its acceptance as part of 

or helps to make it comprehensible and accepted, the research process 
is interrupted. Exploring different strategies and implementations is also 

To understand the 
concept of Arduino go to 

page 20

Grouu
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risks and restricted the participation of citizens. With the increasing size 
and complexity of construction projects, legal requirements become more 

, it brought 

a column grid optimised for the changing needs of its users across the 
storeys. The number of components requiring professionals is reduced to 

can be created by inexperienced participants.

78

by Nikolas Kichler, Mikka Fürst, Paul Adrian 
Schulz and Dilay Türe

VIVIHOUSE –
A STORY ABOUT STOREYS
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Since these parts are openly licensed, but the interfaces remain identical, 

be able to maintain, reuse and transform building parts as circumstances 

ensured as all components are demountable, transportable and reusable. 

the end of the year. 

Figure 1  

vivihouse
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Introduction: Distributed Design 
for Distributed Care

Case 01: Next Steps

Case 02: From Lorenzo's Bike to 

Case 03:  Digitally Speaking

Case 04:  Fabcare Challenge

DISTRIBUTED DESIGN IN PRACTICE
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WELLNESS
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By Massimo Bianchini, Stefano Maffei 
and Patrizia Bolzan

DISTRIBUTED DESIGN 
FOR DISTRIBUTED 
CARE –
HOW IS DISTRIBUTED DESIGN 
BEING USED TO ENHACE THE 
PERFORMANCE OF PRODUCTS THAT 
HAVE A DIRECT EFFECT ON OUR 
HEALTH AND WELLBEING?

82
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Distributed design is enhancing the performance 

of designers, makers and Fab Labs  can be 

open and 

solutions that really care.

Distributed design requires people to question 

fabrication platforms, prototyping spaces 

and tech accessible. Solutions are created on 

others. When it comes to using distributed 

lifestyle education, open source solutions 

specialists and the health system, alongside 
users or patients. 

Digital transformation

oriented and mindful, it can support the 
autonomy and quality of life of elderly people, 
those affected by chronic and rare diseases 

and exchange data and information; create a 

organise and participate in associations, and 

The health system is becoming increasingly 

Distributed Design of Distributed Care

of Open go to page 34

To understand the 
concept of Digital 

Transformation go to 
page 23

To understand the 
concept of Prototyping 

go to page 30

83
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technologies, such as 3D printing in hospitals or 

such as Fab Labs offers designers and makers 
an opportunity to independently realise solutions 

opportunity, not only for users and patients, 

manufacturing companies, public bodies and 
Distributed agency

biometric data, or digital participation through apps or social media. If not 

processes come in.

associations, healthcare specialists and technicians. 
 
What all this means is that solutions are becoming more personal, 

To understand the 
concept of 3D printing 
go to page 20

To understand the 
concept of Distributed 
Agency go to page 23



Figure 1  
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training and rehabilitation.

 is a collection of open 

crutches; Internet of Things 
augment the mobility of a rollator; and personal 

 uses 

To understand the 
concept of Internet of 

Things go to page 27

Distributed design of distributed care
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Figure 2  



878787

small tool that monitors skin health. Digitally Speaking

the globe. More about these later. 

 Not only medical devices: Distributed design promotes and 

fundamental to protect users and patients. This is a bottleneck for 

market barriers could be reconsidered. 

Not only functional solutions: Many solutions are designed 

dimensions can be as important. Healthcare objects and aids tend 
to become physical extensions of people. Aesthetic personalisation 
is important, because it characterises the identity of objects and 
establishes a personal or familiarity for users.

Not only complex and expensive solutions: Many objects and 

Not only new products: Many objects are unique and irreplaceable 

and refurbishing processes.
 

Distributed Design of Distributed Care
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makers from the makerspace Polifactory
Sanofi Genzyme  and Associazione Italiana 
Glicogenosi (AIG) . The team researched the 

time at European Maker Faire Rome 2019

Crutch Skins

medical crutches, that can be easily 
personalised using 3D printing, laser 
cutting and recycled textile scraps. 

The Augmented Rollator is an Internet 
of Things 

push uphill, increase braking capacity 

88

To understand 
the concept of 
Makerspace go to 
page 28

To understand the 
concept of 3D printing 
go to page 20

To understand the 
concept of Internet of 
things go to page 27

NEXT STEPS –
CO-DESIGNING OPEN-SOURCE 
WALKING AIDS
By Massimo Bianchini and Stefano Maffei
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Crutch Add-ons are small functional 
open source components, tools and 

Parametric Stick uses digital design 
and fabrication to create personalised 

geometrical structure. 

Figure 1 & 2 Selection of pictures from the 

To understand the 
concept of Open Source 

go to page 29

Our Wellness
Next Steps
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again and touched my chest. The bicycle, then me. My parents looked at me 

parents for a bicycle for his fourth birthday. Said like this, it sounds like a 
story like many others. The only difference is that Lorenzo is affected by 

the internet, in catalogues, in sports shops and in specialist stores selling 

90

By Federica Mandelli

FROM LORENZO’S 
BIKE TO EVERYONE’S 
BIKE –
A CUSTOMISED BICYCLE 
CO-DESIGNED BY MAKERS, 
DESIGNERS, THERAPISTIS, 
LORENZO AND HIS FAMILY
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doctors and TOG Foundation

that currently do not exist in the shops. Together, they began thinking about 

coffee and measuring tools. After a number of enjoyable meetings, I started 

Figure 1  
Milan 2016

Our Wellness
From Lorenzo's Bike to Everyone's Bike
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makers, designers, 

of coffee.)
 
Together, OpenDot and TOG Foundation 

skills, digital fabrication and agile prototyping 

fast.

The bicycle, designed and produced in the 
Milanese Fab Lab

standard elements, but it has small cranks 
(arms), an ergonomic saddle, back support 

customised for Lorenzo, but can be rapidly 

different disabilities, thanks to parametric 
design files.

parametric modelling, 

others. The designer only needs to edit one 
parameter in an equation for the others to get 
adjusted automatically. 

bike

measure, reasonably priced, customised bike 
to suit personal requirements, that can be 

digital fabrication.

Developed 
a method of 
co-design for 
healthcare based 
on 8 principles to 
design with, not 
for people with 
disabilities.

To understand the 
concept of Makers go 
to page 27

To understand the 
concept of Digital 
Fabrication go to page 22

To understand the 
concept of Fab Lab go to 
page 24

To understand the 
concept of Parametric 
Modelling  go to page 30
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Figure 2  

Lab, 2018

Figure 3 

for Viola, Milan 2018

Our Wellness
From Lorenzo's Bike to Everyone's Bike
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nothing changed in society.

. Women often feel unsafe just 

often present. Personal safety has become an issue of importance for 

Speaking

94

DIGITALLY SPEAKING –
SMART UNDERWEAR FOR THE 
SAFETY OF WOMEN
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Figure 1  
safety technologies

Our Wellness
Digitally Speaking
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The above 
designs 
created 
awareness 
among people. 
Moving on, 
we started 
working 
on smart 
underwear 
equipped 
with safety 
technologies.

In moments of distress, a user can do a 

emergency alarm and send a distress message, 

police helpline number. Once the information 

record the sounds that are happening in the 

a part of life. To put it on and off shouldn't 
be complicated, it should be as simple as 

considered a luxury.

Figure 2 Presenting Digitally Speaking and talking 
 2017
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Figure 3 Close up of the safety technologies of 
Digitally Speaking

Our Wellness
Digitally Speaking
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Launched in spring 2018, the FABCARE 
challenge
makers 
produce and distribute open source healthcare 

they can be created in Fab Labs, combining 

technologies. 

platform by the makerspace Polifactory , 
and technically supported by Centro Medico 
Santagostino , the challenge first ran from 

panel composed of healthcare experts, fab 
labs, designers and policymakers, in order 
to be prototyped, then presented at the 
European Maker Faire Rome  and released on 
distributeddesign.eu. These included medical 

98

By Massimo Bianchini, Stefano Maffei 
and Patrizia Bolzan

FABCARE 
CHALLENGE –
OPEN SOURCE HEALTHCARE

To understand the 
concept of Makers go 
to page 27

To understand the 
concept of Fab Lab go 
to page 24

To understand the 
concept of Makerspace 
go to page 28
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Figure 1 & 2 Photo from Polifactory, Project 
Palpatine, by Francesca Poli and Daniel 
Sanchez

Our wellness
Fabcare Challenge
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Figure 3  Photo from Polifactory, Project Dermap, by 
Mariana Accorsi, Giulia Sala and Giuseppe Valentino



Our wellness
Fabcare Challenge
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, a small tool that 

design from Politecnico di Milano

cured. It is important to identify moles that look or feel different than the 

help spot changes in all types of moles on the body, in particular if they 
are asymmetrical and bigger than 6 millimetres. It reminds users to look 

centres and tattoo studios. For these reasons, this small object has been 
.

Figure 4 Photo from Polifactory, Project Mole 

Patrizia Bolzan
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SPEAK
BUSINESS, 
MONEY 
TALKS
Introduction: Why We Need to Strengthen the 
Business Muscle of Distributed Design

Case 01:

Case 02: Fab City Store 

Case 03:  Version_01 Lamp



By Christian Villum
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WHY WE NEED TO 
STRENGTHEN THE 
BUSINESS MUSCLE 
OF DISTRIBUTED 
DESIGN –
THE CASE FOR WHY AMBITIOUS 
DISTRIBUTED DESIGN 
PRACTITIONERS NEED TO FOCUS 
ON BUSINESS DEVELOPMENT 
ALONGSIDE THE CREATIVE 
PROCESS IN ORDER TO MAXIMIZE 
GLOBAL TRANSFORMATIVE 
IMPACT

104
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“You never change things by fighting the 
existing reality. To change something, build 

a new model that makes the
 existing model obsolete.” 

Buckminster Fuller, American architect, 

For many people, the curiosity of exploring the 
potential of distributed design often takes its 

spectrum. Whether you are a maker craft 
person or designer, the idea of opening up your 
design for others to contribute to can often 
be ascribed ideological reasons. Distributed 

sustainability, circularity and social equality, 
for starters. The idea of taking the distributed, 

to the global digital commons. The medium is 
most definitely part of the message, and many 

distributed design practice as a business. 

This is not to say that idealistic distributed 
design practitioners are not ambitious. 

(and products) come out of such idealism and 

of pursuit of money. Examples that come to 
mind include free encyclopedia Wikipedia  or 

To understand the 
concept of Maker go to 

page 27

Distributed 
design is 

deeply rooted 
in values 

such as 
sustainability, 
circularity and 
social equality, 

for starters.

Why we Need to Streghthen the Business Muscle of DD
105
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popular open source operating system Linux , 

community structures dominating grassroots 
hubs like Fab Labs, maker spaces and online 

a business approach the point of departure for 
initiating a distributed design process.

production and consumption paradigm as outlined, for instance, in the 
Fab City Global

higher chance of success if they can trigger the colossal business 

and futurist Richard Buckminster Fuller
change things by fighting the existing reality. To change something, 

impact.

contributors. This community can also build business off of shared 

 and GitHub

To understand the 
concept of Fab Lab go to 
page 24

To understand the 
concept of Open Source 
go to page 29
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, Arduino and 
the British furniture company Opendesk

disruption and digitisation that is challenging old regimes and is 

This section of the book presents a couple of strong cases from the 
Distributed Design Market Platform ecosystem that exemplify some of 

the specific distributed, open source market strategy and business 
model for their product and industry.

Figure 1  Makers at Danish Design Centre. 

Why we Need to Streghthen the Business Muscle of DD
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 helps manufacturing companies develop new business models 
based on open source and distributed design principles. You can do it too. 

principles can be brought into the realm of physical product manufacturing 

 Challenging the nature of manufacturing physical 
products

machinery, setting up distribution, upkeeping shelf space and, of course, 

108

By Christian Villum

REMODEL –
ONE-STOP SHOP FOR DESIGNING 
OPEN SOURCE HARDWARE 
BUSINESS MODELS

Copenhagen, Denmark
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distributed strategy and business model.

Figure 1 REMODEL tools in action. Image 

manufacturing 
companies 

develop new 
business models 

based on open 
source and 

distributed design 
principles. 

Speak Business, Money Talks 
Remodel
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Still some hesitation

on the international stage (both in big tech, but also among digitally 

using copyrights and patents to control supply and demand market 

stories to see the potential.
 

 

Experimenting with strategic design approaches

In the spring of 2018, ten Danish manufacturing companies  took part 
in the REMODEL programme, launched by Danish Design Centre and 

familiar faces from the Distributed Design Market Platform project 
consortium) .
 
The cohort of companies ranged from large corporations like enzyme 

Grundfos  to small and medium sized companies, like industrial tool 
manufacturer Thürmer Tools  and 
furniture company Stykka .
 

them through drafting a strategy for one of their existing products.

Introducing the REMODEL toolkit
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and scale their business through open source 
and distributed design practices.

transformation journey, but also to find 

ups of business cases from the ten companies 

program.

 In addition, for those interested in taking a 
deeper look under the hood of the process 

into the learning repository. 

An open source toolkit for 
further appropriation

The entire toolkit itself is, of course, open 

asks practitioners, facilitators, designers and 

online course on the CanopyLAB learning 
platform

teams. 

To understand the 
concept of Platform

 go to page 30

Figure 2 

Image by Agnete Schlicht

Speak Business, Money Talks 
Remodel
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of production and consumption, or combining local manufacturing and 

The Fab City Store gathers makers and consumers around a more 

Hyper-local production: Looking for products fabricated as close 

transportation and energy expenses. 

Responsible materials: Valuing the use of sustainable and sourced 
materials from reuse, recycling or upcycling. 

Distributable: Open collaboration for a better distribution of 

112

By Michael Araujo, Arnaud Delente, Pauline 
Distel, Sarah Goldberg, Virginie de Labarre, 
Soumaya Nader, Lenaïk Née, 
Quentin Perchais and Aruna Ratnayake

FAB CITY 
STORE –
MORE THAN A STORE

Copenhagen, Denmark



113113113

More ‘Stores’

The aim is for Fab City Store to become a global 

each fabric, metropolis, region or community in 

by Parisian makerspaces and fabrication spaces 
to help and support their creators, in May 2019, 

2019 , a digital society conference in Berlin, as an 

Fab City Store Grand Paris in other cities around 

Figure 1  The fab Fab City Store team. Photo 

The aim is to 
transfer the 

knowledge and 
good practices 

discovered 
around Paris 

to other urban 
places.

Speak Business, Money Talks 
Fab City Store
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of information, ideas and models of operation.

that shared the principles and ideas of the 

manufacturers.

Create and sell

The goal is not to only offer ethical products 

designers create and then sell their products. 

Fab City Store builds an ecosystem that helps 
creators design and make their products as 
easily as possible. They also help by setting 

Fab City Store 

businesses and creators. Finally, the goal is also 

City Store holds dear... and encourage them to 
make a committed purchase.

The goal is not 
to only offer 
ethical products 
to consumers. 
Actions are 
two-fold: help 
designers create 
and then sell their 
products.

To understand the 
concept of Fab City go to 
page 24



115115115

To create a real sense of community and engagement, designers and creators 

team and subsidies, Fab City Store takes a fee on sales made. That means 

designers and the team.

Figure 2  Mapping the Berlin maker 
community. Photo from the Fab City Store 

Speak Business, Money Talks 
Fab City Store
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"In 25 years, what people buy will be mostly stories, legends, 
emotion and lifestyle."

the Distributed Design Lamp Challenge

spaces to create a sustainable community that has real impact on 

a lamp, using bulbs and fittings from British lighting brand Tala , that 

 (the 

that is unique to them and their surroundings.

a distributed fashion and the realities of an actual product that can 

116

By Nat Hunter, Gareth Owen Lloyd and 
Milo McLoughlin-Greening

VERSION_01 LAMP–
MAKE YOUR OWN LAMP

Copenhagen, Denmark
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anyone. Milo made the files and instructions 

the lamp, adapting the designs for their local 

of people and organisations designing the 
digital infrastructure for an open internet of 

small producers in the Global South. She 

, Kumasi

Figure 1  The lamp in September 2016

It is a support 
network for 
designers to 

contribute 
and build 

towards more 
sustainable 

consumption 
and production 

methods.

Speak Business, Money Talks 
Version_01 Lamp
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the lamp and to document the process.

The makers 
lamps using poles normally used as scaffolding 

character to the process by lathe turning poles 
and laser cutting shades. In addition to these 

Lab Budapest
course at Escola Superior de Educação de 
Lisboa .

breaking and makers had to hack the design 

people, not just makers.
We decided to shift from the open source 
approach to a distributed manufacturing 

3D printing 

shipping container in the Machines Room 
makerspace

sharing a file online and distinguishes open 
source from distributed manufacturing. 

instructions ready to test on the open market. 
Our plan is that the customer orders the set of 

and posted on demand. They can then use the 

To understand the 
concept of Maker go at 
page 27

To understand the 
concept of 3D printing go 
at page 20
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Figure 2  Winam Fablab used sticks normally 
used in the building trade to create the lamp 
structure.

comparable to buying a similar mass produced lamp.

hubs, they are not buying a lamp, but purchasing permission to pick 

them joy through making. 

Figure 3  The prototype packaging to be sold 
for retail

Speak Business, Money Talks 
Version_01 Lamp
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Case 02: 

Case 03:  Plastic for Good Challenge

DISTRIBUTED DESIGN IN PRACTICE

COLLABO-
RATE 
& MAKE
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By Stine Broen Christensen and 
Asger Nørregård Rasmussen

UNDERBROEN –
CREATING MICROFACTORIES OF 
EXPERTS 



To understand the 
concept of Makerspace 

go to page 28

To understand the 
concept of  Distributed 

Design go to page 20

123123123

As the capital of Denmark, Copenhagen is an 

practice. Like most capitals and major cities, 

makerspaces, 

offering its maker community access to shared 
equipment.

potential for experimentation, collaboration 
and distributed design 

in Copenhagen

number in the coming years.

each of the 28 EU countries
focused on collaboration, connectedness and access has come to stay. 

open and holistic approaches that engage local talent and industry, 

for Copenhagen. The space is a hybrid entity itself, as it is managed by 

factory, and a makerspace for artisans in Helsingør.



To understand the concept 
of Digital Fabrication go to 
page 22
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 Underbroen has been running as a prototype 

architecture, furniture, art, light, and leather 

design. Some are fresh out of school, some still 
students, some recently quit their full time job 

and production businesses for years. This group 

independent makers or small companies. During 
the lifespan of Underbroen, more and more 

local and digital fabrication and design. It is all 
about professionalising the maker community.

When one workshop becomes a 
micro-factory with 40 experts: 
fab labs as platforms for 
distributed labour 

When money talks, necessity is the mother of 
all collaboration. Workshops as Underbroen are 
hubs designed for distributed labour, cooperation 

potential of sharing access to production 
facilities and tools for digital fabrication has 
led to the foundation of local fab labs and 
makerspaces. The members at Underbroen, 

dream of using. When time is scarce, learning, 

engagements and distributed labour.

It is a fully 
furnished 
workshop 
with tools for 
digital and 
more traditional 
hardware 
production 
currently shared 
by 40 members.



To understand the 
concept of Prototyping 

go to page 30
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Being in the same 
physical space, 

working side 
by side helps 

valuable shared 
learning, sparring 

and tutoring 
and creates a 

fruitful learning 
environment, 

both for longtime 
members and 

newcomers.

prototyping 
and prefabrication facility. There are no fees 
for machine usage or booking systems, except 

common prototyping materials at cost prices. 

and fast prototyping. Being in the same physical 

shared learning, sparring and tutoring and 

 
Underbroen is shared by startups, independent 

combined experience of a large design business 

highly skilled experts in design, business and 

like Underbroen. 

Furthermore, the model functions as a continuing 

paid for their apprenticeship as they learn by 

organise productions and handle customers.

experiences from the Distributed Design Market 
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Designing for collaboration
 

Proximity:
production facilities creates a community of practice around 

projects. This proximity is also found in the form of open source 

Connectivity:

guidance, gatekeeping and matchmaking are often fostered by 

Multidisciplinarity and a vibrant space:
multidisciplinarity is a key to the success of distributed labour in 

other people from the community on projects, by learning from 

Continuous training & skills development:  In order to maintain 



127127127

  Trust and transparency:
is important to continually understand the actual needs and 

Figure 1  
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GameBoks
from sustainable sources in Copenhagen. Capturing the essence of 

 in the summer of 

months. 

Besides being educated in carpentry and product design, one of 

started gaming more. He decided to find a solution to the problem, by 

Underbroen. The four team members spent all day and night making 
prototypes and sometimes slept on the couch (or not at all). Often 

By Stine Broen Christensen and Asger 
Nørregård Rasmussen

GAMEBOKS –
GO-TO PORTABLE GAMING

Copenhagen, Denmark
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players from Barcelona FC, West Ham United 

orders of 1000+ units.
  
From the moment they joined Underbroen, 

their production capacity in order to keep both 
Kickstarter backers and customers happy. They 

of other members at Underbroen on an ad 
hoc basis, based on the current needs they 
had. Through their initial development and 
prototyping process, they had the opportunity 
to scout and work with members who are 
experts in electronics, painting methods, 
woodworking and digital manufacturing on an 
ad hoc basis based on the urgent needs they 
had. 

designer experienced in this exact material, and 

their first year at Underbroen, GameBoks has 

exceeds the facilities of the prototype lab, but 

The GameBoks case is a good example of 
the distributed business and production 
models employed by professionals in maker 
communities. Like GameBoks, many emerging 

pace if it had not been for the multidisciplinary 

similar spaces.

Figure 1  
adding leaf gold details to a 

The GameBoks 
case is a good 

example of the 
distributed 

business and 
production models 

employed by 
professionals 

in maker 
communities.

Collaborate & Make Together
Gameboks
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Today schools, training programmes and 
hackerspaces 

This enables social entrepreneurs, artists and 

Internet of Things 

Spanish telecommunications engineer named 

eight people, about Arduino

Arduino is today one of the building blocks of 

electronics.

130

By Karim Asry & Leyla Jafarmadar

TESTBED FOR A 
BETTER FUTURE –
SIX SUCCESS STORIES

Bilbao, Spain

To understand the concept 
of Hackerspace go to page 
26

To understand the concept 
of Internet of Things go to 
page 27

To understand the concept 
of Arduino go to page 20

Vienna, Austria
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. 

Josef Prusa is an early star of the Arduino online community. He used the 

The RepRap

members of the maker community. Once a young economics student from 
, one of the 

Figure 1  Photo from HappyLab Viena, Project 
Kairoz by Julia Fischer

Collaborate & Make Together
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often a product cycle can end faster than the time 

rise of distributed design, fab labs and open 
source communities has created plenty of smaller 

their prototypes. As soon as they realised the huge 

Happylab , a member of the Fab Lab

Salzburg and Berlin, ten employees and 2,000 

Kajoku

online shop. What I learned is that it is important 

Magdalena Muszyska, also from Vienna, is a fashion 

bootcamp there and used mostly laser cutting in 

underestimated in fashion at the moment. It opens 

It is a support 
network for 
designers to 
contribute 
and build 
towards more 
sustainable 
consumption 
and production 
methods.

To understand the 
concept of Open Source 
go at page 29

To understand the 
concept of Fab Lab go at 
page 24
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it less real or less important than other things that are necessary for 
Europe to keep its central role as a testbed for better futures. Workshops 

 connect technology, 

and highlight the importance of maker culture, Fab Labs, open source 

related success stories. 

Figure 2  Photo from Distributed Design 
presentation at Maker Faire Bilbao, 2018

Collaborate & Make Together
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The Plastic for Good Challenge

Shredding, extruding, injecting, moulding; this is DIY plastic recycling 

and Precious Plastic

meaningful products.

Today, plastic poses one of the greatest challenges to society. Once 

134

By Lisa Goldapple

PLASTIC FOR 
GOOD CHALLENGE–
REDESIGNING THE FUTURE OF 
PLASTIC
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Precious Plastic is a global open source 

to plastic pollution. Started in 2013 by Dutch 
, their mission is to let 

plastic and share the blueprints open source for 

To understand the 
concept of Open Source 

go to page 29

Figure 1 

Collaborate & Make Together
Plastic for Good Challenge
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makers

to life. “Part of the magic of the process is that 

their best, the colourful, marbled plastics can 

manufacture meaningful products in just one 

to encourage local communities of makers and 
designers to replicate the campaign in as many 
places as possible to address local problems 
using recycled plastic. Because only good can 
come from that.

All products from the 2019 challenge are fully 

Wikifactory

Precious Plastic machines.

Part of the 
magic of the 
process is that 
the recycled 
plastic sheets 
and beams 
have an 

and a feel of 
high quality to 
them.

To understand the 
concept of Maker go at 
page 27
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Figure 2 & 3 

2019

Collaborate & Make Together
Plastic for Good Challenge
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"Our challenge for 
the years to come is 

these meaningful 
stories and highlight 
the importance of 
maker culture, Fab 
Labs, open source 
communities and 
distributed design 
when it comes to 
creating economic-
related success 
stories."
Karym Asry and Leyla Jafarmadar, 

139139
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Design in the digital era affords 
us the capability to collaborate 
at scale. In order to develop a 
distributed design paradigm, 
many platforms need to co-exist 
and cooperate. We are developing 
a menu of platforms that give 
us a glimpse into the potential 
of design in a  distributed 
ecosystem that is enhanced by 
the connectivity of distributed 
ledger technologies.

PLATFORM
ECOSYSTEM
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PLATFORM 
ECOSYSTEM –
THE TECHNICAL BACKBONE OF 
DISTRIBUTED DESIGN
Whyman and Kate Armstrong
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Distributed 
Design

and at large through a distributed digital 

such as the Fab City Summit , Maker Faires 

message. By prioritising offline cultural 

locations, Distributed Design promotes the 
principles of Fab City   and the Fab Lab 

and technical platforms started congregating 
around the concept of Distributed Design, 

enable this digital exchange.

To understand the 
concept of Fab City go 

to page 24

To understand the 
concept of Open Source 

go to page 20

The network became aware that the potential of Distributed Design 
is not only to articulate the benefits of new models of production and 
consumption, but also to configure these interactions with pragmatic 
tools.

already gathering under the thinking of Distributed Design, to connect, 
share and articulate the circular, ecosystemic, distributed systems 

143
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Fab lab (noun)

make almost anything.

FABLABS.IO –
FAB EXCHANGE PLATFORM
By Tomas Diez

Figure 1 Fab lab locations inspired by Fablabs.
io map
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for Bits and Atoms

to Ethiopia.

Using digital fabrication as the main focus, 
Fab Labs promote the idea of distributed 
manufacturing. Designs can be sent to the other 

laser cutters, 3D printers and other simple tools, 
citizens can create nearly any object, big or 

exponentially during the last ten years, doubling 

and cost. 

located.

 (updated in 

Collaborative community:  For the     
last ten years, the Fab Lab 

year for an annual Fab Conference. 

, 
GitHub , fablabs.io, Whatsapp  and 
Slack

consolidated examples being in Latin 

collaborate on educational programs 
such Fab Academy , Textile Academy
and Bio Academy .

Open source philosophy: Thanks to digital 
fabrication technologies, the open source 

'Part of the 
magic of the 

process is that 
the recycled 

plastic sheets 
and beams 

have an 

and a feel of 
high quality to 

them.' 

To understand the 
concept of Fab Lab go to 

page 24
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files and instructions to design and 

, educational program 

designs, platform source codes and 
online tools.

Circular economy and open innovation: 
The ultimate goal of Fab Labs is to build 

 Fab City project. Under 

is shipped globally, enabling objects to 
be made locally. The circular economy 
is not based in the management of 

reinserted in the supply chain at the local 
scale. This ambitious goal requires open 

Social impact:

'science and technology' to peripheral 

challenged to get out of the comfort zone 

help their local community, and then 
measure and document impact. Digital 

To understand the 
concept of Circular 

go to page 21

To understand the 
concept of Fab City go 
to page 24

Because of its 
very nature, 
open source 

incentive 
mechanisms, 
but this is not 
the case when 
it comes to 
hardware.
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example of this is the Vigyam Ashram Fab Lab  in rural India, 

atoms are connected, and people and communities can satisfy 

 Access to digital fabrication tools: 

Figure 2 
Barcelona, 2018
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 Development of educational programs:

digital economy that are requested by large companies, startups 

 Development of new economic model based on new urban 
industries: 

based on clean technologies, demand production, circular 

 Catalyst for a new model of distributed production: Fab Labs 

manufacturing ecosystems at the city and region scales. For 

it registers the manufacturers and suppliers at industrial scale 
in cities and regions.

Introducing Fablabs.io 

the same principles, tools and philosophy around the future of technology 
and its role in society
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designers, makers and users, and aims to engage 
discussions about matters of concerns of the 

Created initially as a spin off project from Fab 
Lab Barcelona by its director, Tomas Diez, 

community.
 
Fablabs.io is not intended to replace existing 

hackers and technologists to document and 

project to the Fablabs.io repository, it is possible 
to include links to GitHub repositories. 

More recently, both the Fablabs.io and 

platforms, Fablabs.io facilitates distributed 
collaborations across participants in different 
Fab Labs, and embeds their creations in the 

 

search functionality for people, projects and 
capabilities. On top of this, 

process is based on issue 
trackers; there is a badge 
system for users, labs and 
organisations; and the 
personal user homepage 
includes updates from the 

To understand the 
concept of Hacker go to 

page 26

To understand the 
concept of GitHub go to 

page 25

The exchange 
platform is a 

way for the 
people, labs, 

projects, 
machines, 

events and 
groups that 

operate around 
the network to 
communicate. 

Scan it to visit 
Fablabs.io
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PRECIOUS 
PLASTIC –
DIY PLASTIC RECYCLING 
WORKSHOPS

Figure 1  Precious Plastics and Distributed 
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Our mission is 
to (re)valorise 
plastic so we 
can eliminate 

its waste 
altogether, 

creating 
local circular 

economies.

Precious Plastic  is an open source project that 
aims to boost plastic recycling. We design plastic 
recycling machines, techniques and digital tools 
and share the blueprints for free, so that anyone 

people about the problem and create local 
circular economies. While traditional centralised 

blueprints of our designs are published for free, 
open source

able to create a fully functional plastic recycling 

techniques.

Our Community
 

76,000+ members contributing questions, hacks, tips and resources related 

To understand the 
concept of Open Source 

go to page 29

Precious Plastic
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solutions.
 

 

Figure 2  The Precious Plastic machines
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Scan it to visit 
Precious PlasticFigure 3 

 

What’s next?
 

our community.

Precious Plastic
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WIKIFACTORY –
SOCIAL PLATFORM FOR 
COLLABORATIVE PRODUCT 
DEVELOPMENT
By Christina Rebel

Figure 1  
fablabs.io
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Wikifactory  shares the importance of looking 

models of design to production. 

Increasingly, manufacturing conjures up an image 

little more than an internet connection. Just 

and production are making it easier to turn 

at Wikifactory, the greatest learnings from 
online content can be found in the lines of code 

community. We rely immensely on open source 

'shoulders of giants', realising an incredible scale 
of contribution brought about by a highly skilled 

the core questions that Wikifactory asked as a 

and maker movement emerge that inspired us 

GitHub , GitLab or BitBucket

through a key set of collaboration tools. 

These tools include repositories capable 
of version control,
documentation and an issue tracker to manage 

and, better yet, the ability to 'fork' a repository 

To understand the 
concept of Maker 

Movement go to page 27

To understand the 
concept of Version 

Control go to page 31

To understand the 
concept of Fork go to 

page 24

Manufacturing 
conjures up an 

image of a global 
community 

sharing their 

more than 
an internet 

connection.

Wikifactory



156156 Platform Ecosystem

and enable a global community to freely build on 

changes, if needed.

that inspired us too. While engaging product 

editor from another; and a task management 

Indeed, there are plenty of online listing sites 

projects and engage a community online. When 

We also assessed our collaboration tools in relation to the professional 
product lifecycle management (PLM) and product data management (PDM) 

of reach. These tools are not designed for online collaboration, as they are 

boundaries.

To understand the 
concept of go 
to page 31
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Scan it to visit 
Wikifactory

157

Figure 2  TWIST from Plastic for Good Challenge on 
projects.fablabs.io

the physical space, the process of design to production to market is 
increasingly entirely digital. It's an exciting time for digital fabrication as it 

process of design to production increasingly online. This book captures 

share not only 3D designs online, but the data from design to production. 
We hope to make it possible for creators and collaborators of distributed 
design projects to share not only 3D designs and documentation, but, 
increasingly, the design to production data to streamline the replication 

identify and respond to the gaps in the online digital toolchain that are 
needed for a fully seamless online process from 3D design to physical 

support their incredible efforts to distribute designs of (almost) anything 

Wikifactory
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MAKE.WORKS –
MAPPING LOCAL FACTORIES

Figure 1  Gordon Ellis & Co, Derby. Photo from 

By Alessandra Schmidt and Helen Voce

Make Works  is on a mission to make local manufacturing openly 

build or repair physical things. 
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Scan it to visit 
Make Works

159

An open access 

we source 
manufacturers, 

makers, material 
suppliers and 

workshops.

manufactured products. We think that the 

and accessible, connecting people directly to 
making and repairing things, democratising 

economies, skills and community. 

Local manufacturing is better for the 

makers, manufacturers, technicians, craftsmen 

of the most incredibly skilled and passionate 

to find these hidden local industries online.
 
Make Works offers a solution to this and is a big step in the right 

in transportation and shipping; supporting local, resilient economies; 

creating skilled local employment and supporting other small business 

accessible information about manufacturers to inspire people to make, 

means, so that they can make more conscious decisions about their 

to discuss projects, and build human relationships 

understanding of the materials and production 
processes. Businesses can take more responsibility 

any manufacturing that they commission locally 
affects.

Make.Works
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OUR MAKE WORKS STORY: 
DERBY AND DERBYSHIRE

Make Works: Story 01

By Laura Dudley

At Make Works Derby and Derbyshire

listing. This has opened the eyes of the students to opportunities 

Make Works Derby and Derbyshire is coordinated by Derby Museums as 
 at Derby 

 
01. 

to utilise the processes of being listed on Make Works. This offers 

breadth of making happening in their region.

02. 

03. To highlight and tell the continued story of making that started 

continues today.
  

 Volunteer co-produced: 

responding to this throughout to enhance our programme for 
mutual benefits.
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  Database of makers:
expanding understanding of the full breadth of making in our region. 

 
 Ongoing story of making: 

Scotland

the contemporary manufacturing landscape in this region. 

Figure 1  Green Door, Derby. Photo from Make.

Make.Works
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OUR MAKE WORKS STORY: 
UNITED ARAB EMIRATES

Make Works: Story 02

By Jumana Taha

The Make Works UAE  directory of factories, makers and material suppliers 

launched at Dubai Design Week in 2017 . 

 and 
the Van Cleef & Arpels Middle East Emergent Designer Prize.

Figure 1 
factory in Sharjah, UAE
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practitioners, youth and the community exploring the processes, practices 
and technologies used by members of Make Works UAE.

Figure 2  Al Fakher Pottery factory, one of 
the last remaining communities of traditional 
potters in the UAE

Make.Works
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MATERIOM –
NATURE’S RECIPE BOOK 
OF THE FUTURE

Figure 1 
Bañados, Maquinario, Fab Lab Santiago, from 
Materiom.org

By Pilar Bolumburu and Zoë Powell

All you need to create alternative ceramics, planet-friendly plastics and 
fermented fabric is a cup of old coffee grounds, a handful of mussel 
shells or a dash of green tea.

Materiom  are the circular design experts sharing recipes for materials 
that are useful, natural and simple. The open source recipes use locally 
abundant natural ingredients and data on materials made from abundant 
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Materiom are 
the circular 

design experts 
sharing recipes 

for materials 
that are useful, 

natural and 
simple.

companies, cities and communities in creating 
and selecting materials sourced from locally 
abundant biomass that are part of the local 

economy.

 Responsible material development: Our library features open 
source recipes for materials made from abundant biomass 

methods and nutrients such as sugars, proteins, fats and common 
minerals, making them biodegradable by design.

 Open data: The properties of our materials are measured in 
laboratories so that they can be compared to materials on the 

product design.

 Community: Recipes are contributed by our international 
community of designers, scientists, engineers and artists. They 

The growth that matters

science and design. We all share the distributed design ethos from the 

Catalunya. 

Materiom
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Figure 1 
Antonia Bañados

and the USA.

What will materialise next?

bioplastics, biocomposites, binders and coatings. We are also partnering 

cities and ecoregions. Our focus is on the systems and solutions needed 

participate in.
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Agar bioplastic (heated)
1

Tools:

Method:
Step one:

Step two: 

Step three: 

Composition:

Properties:

Scan it to visit 
Materiom

Do you want to try making your own bioplastic? 
This is one of the most straightforward recipes 
on the Materiom website.

Materiom: Recipe 01 

Materiom
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FABERIN –
ORIGINAL DESIGNS MADE FOR YOU

Figure 1  Kenny design by Juanny Barcelo

By Vicente Cánovas

Faberin
platform of product designers and makers, the mission is to connect three 

the process of creation and manufacture of any product. 

Transformation and death of the massive industry
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Have we 
reached the 
point of no 

return – or are 
we in time to 

change this 
dynamic?

to make large product runs. Economies of scale, 
logical supply chains, large distribution centres 

get products at affordable prices; triggering 

planet. 

Opportunity for new 
manufacturing models
 

accumulates in the tasks of the marketing 
department. Product creation, distribution and 
promotion make up most of the costs. Supply, 
manufacturing and general costs do not create 

The platform business model that has emerged 
in recent years uses technology to connect 

Moore's Law

billions and in 30, trillions.
The boom of product design programs, 

helps this transformation. Within 20 years, the 

To understand the 
concept of Moore's Law 

go to page 29

Faberin
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The power of design

technological consumer; able to respond to needs in a sustainable and 

of commerce.

 
Lonelamp

Open Arms

How does Faberin work?

. Furniture and decor does 

To sell a product on Faberin, local designers, manufacturers, craftsmen 

it, depending on the proximity and other specific needs. 

put on sale by 3D Cheese in just 48 hour . 

What does Distributed Design contribute?
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To understand the 
concept of Blockchain 

go to page 21

To understand the 
concept of Internet of 

Things go to page 27

What makes us different from other platforms 
is that the communities of local designers 

of resources seen so far.

How do we envision the future?

We see Faberin as a connection point for 

designers, local manufacturers and consumers. 
Blockchain

guarantee the royalties of our designers, the 
industrial property of designs and traceability 

augmented reality as tools for manufacturers and 

Internet 
of Things, by means of the necessary electronic 

manufactured products into a connected product. 

We hope to create a community 
of connected products. 

better use of resources and 

Faberin is ready.

Figure 2 

OpenArms

Scan it to visit 
Faberin

Faberin
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FABCHAIN –
BLOCKCHAIN’S FAB NEW LOCAL 
VALUE EXCHANGE 

 by 
Tomas Diez and Primavera de Filippi, with 
contributions by James Tooze, Liz Corbin, 
Mara Balestrini, and others

Figure 1   Fabchain ecosystem. Tomas Diez



173173

Fab Labs and 
makerspaces 
have become 

widespread 
worldwide.

designing, manufacturing and collaborating. 

technologies, tools and communication channels 

Today, millions of people connected to the 

digital fabrication tools (including 3D printing) 
to build the largest distributed design and 

communities.

in cities, but also in rural areas. The maker 

reaching mainstream media and political 
agendas, being inserted into major educational 
programs in schools and higher education, as 

laboratories implementing projects and 
programs such as the Fab Academy  and 
Academany  (distributed education) or 
Fab City

impact in society, by enabling the 'Fabchain'. 
The blockchain

through the platform ecosystem proposed by 

To understand the 
concept of 3D printing 

go to page 20

To understand the 
concept of Blockchain 

go to page 21

Fabchain
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approximately 2,000 Fab Labs (and counting) and some 15,000 users. 

editions so far). 

cryptographic records are poised to enable communities of designers and 
makers to reduce cities' carbon footprints by optimising production costs; 

Enabling local processes of production to reduce the impact of the 
current industrial globalisation is crucial, but enabling mechanisms to 

to a paradigm shift in terms of recycling, reuse, relocalisation of supply 
chains, and other practices that reduce the impact of the linear economy. 

Introducing Fab smart contracts and tokens

Under the Fabchain model, the makerspace or Fab Lab could make the 

dictated by a smart contract. The makerspace could decide, for instance, 

agree, they can code the terms in a smart contract to establish a public, 
anonymous and protected execution of a commercial relationship. The 
smart contract can establish the conditions of the commercial agreement 

the need for any third party enforcement authority.
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point in time; plus it creates a system of direct exchange and competition 

Coopetition (noun)

Fabchain proposes to explore the use of blockchain technology to promote 

centers; test circular economy models for tangible outcomes and local 

Figure 2  Tomas Diez presents Fabchain at 
Blockchain for Distributed Design & Manufac
turing Presentation, Estonia, 2019
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transferable reputation token (FabRep) and a transferable token (FabCoin). 

Introducing FabRep 

ecosystem. There can be as many FabReps as there are Fab Labs, 

the Fab Lab to the Fab City to the Fab Region, up to the global ecosystem.

Introducing FabCoin 

The FabCoin token is designed to be transferable from one entity to 

global ecosystem of third spaces.



177177

Bitcoin

Ethereum
issued at the time of the initial coin offering. Any 

Fab Labs and makerspaces

If the market price is higher than the smart 

the latter.

number of actors that recognise the tokens as 

backed by a physical commodity, like gold or 

that can be extracted from the use of these 

instance, depending on the use cases, FabCoins 

 Register a design on the Fabchain platform
 
 

platform (possibly becoming a stakeholder 

tokenisation/securitisation) 
 

from a Fab Lab or makerspace participate 

 

printed/produced in a local shop

The utility of 
the FabCoin 
will depend 

on the number 
of actors that 

recognise 
the tokens 

as a valuable 
mechanism of 

reciprocity.

To understand the 
concept of Makerspace 

go to page 28

Fabchain
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Figure 3   The legendary Bitcoin Whitepaper, 
2008
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production (as opposed to globalised) and to encourage collaboration 

 

 Create open designs or contributing to collections of open or 
remixable designs

 Contribute a design that later gets printed or produced locally 
in a Fab Lab

 
quality or integrity

 
 

 Engage in recycling and upcycling

in exchange of FabCoins, to the extent that they can later rely on these 

other to interact in order to enable local production in cities, and to 

is a research project by the Fab City Foundation
its partners.

Fabchain
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"Enabling local 
processes of 
production 
to reduce the 
impact of the 
current industrial 
globalisation is 
crucial, but enabling 
mechanisms 
to incentivise, 
accelerate and 
scale this process 
is fundamental and 
urgent."
Tomas Diez, Fabchain, page 172.
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OUTRO –
DESIGNING 'EMERGENT FUTURES'

‘Design’ can give us the power to shape the environment and the imagination 
to create a desired reality. We need the support of technology and the skills 
it can enable.

consequences in climate, ecosystems and infrastructures. 

Designing emergent futures

are being challenged in one of the most important transition periods of 

By Tomas Diez, with contributions from James 
Tooze, Oscar Tomico and Mara Balestrini

182
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“Technology is the answer, but what was the question?” – 
Cedric Price, English architect 

performance met industry and technology. 

The beginning of the 20th century brought fundamental transformations, 

socioeconomic systemic change is built out of historical transformations 

shorter periods of time. Decades become years, years become months; 

layers of transformations.

resources, through science and technology, the ubiquitous nature of digital 

at different scales, both biological and synthetic. At the same time, the 

183
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“What has been cut apart cannot be glued back together. Abandon all 

modernity.”

materialised and fabricated immediately thanks to the access to the means 

 Context: 

 Technology convergence:

society and our economy.

 Access:
communication and production tools shape the design practice; 

 Learning: 

faculty, machines, algorithms, local impact and global collaboration 

184
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 Innovation: 

 Design: 
Of course it can, as long as it disconnects from the industrial 

 Cities: 

globally.

more, so problems need to be addressed from a multidisciplinary and 

The future is an idea of the past, welcome to 
many emergent futures.

185
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Share AdaptContribute

Commons Attribution Share Alike 4.0 International.

DESIGN REMIX 
SHARE REPEAT  –
HOW CAN YOU BE PART OF 
DISTRIBUTED DESIGN?

our communities 

for collaboration

Copy and 
redistribute the 
material in any 

medium or 
format

Remix, transform, 
and build upon 
the material for 

commercially.

186 Platform Ecosystem186
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You could probably add to it, improve 
it, suggest changes or add additional 
case studies. 

This book was created with GitBook 
and will continue to live there. 
This way, you can contribute your 
knowledge to our book and join the 
Distributed Design community.

187187
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198198 Platform Ecosystem

Distributed Design is a phenomenon that 

types of professional producers. On one hand, 
designers acquire more technological and 

business models and distribution models. In turn, 

research and cases presented in this book. 
These accounts come from members and 
associated members of the Distributed Design 

for Distributed Design, and foster the role of 

design in our liquid reality.


