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Grassroots digital fabrication
Two new research projects at SPRU
Grassroots innovation in low energy digital fabrication (GI-LEDF)
As part of Research Centre on Innovation and Energy Demand (CIED)
Funded by the Engineering and Physical Science Research Council (EPSRC) and the Economic and Social Re-
search Council (ESRC)

Transformative Social Innovation Theory project (TRANSIT)
In partnership with DRIFT, UM, UEA, ULB, AAU, UNQ, UFRJ, BOKU, UDC, ESSRG & HIS
Funded by EU Seventh Framework Programme	   

Civil society contributions to 
knowledge production are in-
creasingly recognised by policy 
and market actors. 

A combination between 
rapid advances in digital design 
and fabrication technologies, and 
the interlinking of  conventional 
craft activities through social 
media, on the one hand, with 
the emergence of  social move-
ments for collaborative produc-
tion and consumption is extend-
ing the possibilities for civil soci-
ety contributions to material 

innovations and debates in de-
sign and manufacturing.

Makerspaces, Hackerspaces 
and FabLabs are networked 
workshops where these develop-
ments find a pronounced practi-
cal expression, in the sense that 
they involve voluntary associa-
tions of  people coming together 
and learning how to make things 
in self-directed projects using 
digital fabrication technologies 
and platforms. At the same time 
as using spaces to make objects, 
some groups are critically de-

signing initiatives that encourage 
people to explore whether and 
how grassroots digital fabrication 
can reconfigure, relocate, and 
recalibrate innovation capabili-
ties in society. As such, these 
spaces suggest sites where re-
search and practice can co-
produce agendas for an innova-
tive civil society.

Such activity must be atten-
tive to critical issues confronting 
grassroots digital fabrication. 
After all, whilst an innovative 
civil society might be a force for 

Makerspaces, 
Hackerspaces and 
FabLabs as sites for 
an innovative civil 
society?
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good, innovation as an activity involves risks and 
uncertainty, is destructive as well as creative, and 
whose appropriation of  benefits can exclude some 
social interests. Researchers at SPRU will examine 
these issues within makerspaces as part of  two 
research projects: 1) ‘Grassroots innovation in low 
energy digital fabrication’, particularly focusing on 
energy demand issues and 2) ‘Transformative So-
cial Innovation Theory’ project, concentrating on 
social innovations. 

Grassroots Innovation in Low 
Energy Digital Fabrication 
project

The ‘Grassroots innovation in low energy 
digital fabrication’ (GI-LEDF) project examines 
energy demand issues in the context of  maker-
spaces and digital fabrication, as part of  the Re-
search Centre on Innovation and Energy Demand 
(CIED). The wider Research Centre aims to use a 
range of  techniques to examine how ‘low energy 
innovations’ develop and diffuse, how they can be 
encouraged and what impact they are likely to 
have on UK energy demand and carbon emis-
sions. Within the Centre, the project on grassroots 
innovations focuses on the emergence of  multiple, 

novel socio-technical configura-
tions deriving from makerspaces 
that have implications on energy 
demand.     
Energy demand and sustainability 
issues are significant in this con-
text, considering that small-scale 
digital design and fabrication 

technologies are opening up new possibilities for 
decentralised, networked, user-led manufacturing. 
A confluence of  new technologies (e.g. the 3-D 
printing ‘revolution’), new business models (e.g. 
‘personalised manufacturing’), and new social 
movements (e.g. ‘open-source, commons-based, 
peer-production’), are prompting excited claims 
about the reconfiguration of  production and con-
sumption with impacts on sustainability.

For example, whilst digital fabrication can 
enable local production, remanufacturing, and 
longevity in goods and services, it could also lead 
to throw away, personalised manufacturing that 
intensifies consumption. Moreover, decentralisa-
tion may reduce scale efficiencies, and require 
more dispersed logistics infrastructures in raw ma-
terial shipping. Finally, whilst arguments about 
inclusive user-led and grassroots possibilities are 
reasonable from a social sustainability perspective, 
actual developments could just as easily deepen 
the digital divide. None of  these developments is 
mutually exclusive. 

The pattern that emerges will be shaped by 
the way digital fabrication is framed and used. 
Our project aim is to understand 1) why there is so 
much interest in this development, exploring some 
of  the framings of  digital fabrication and maker-
spaces that generate narratives towards opportuni-
ties for sustainability and social change, 2) how 

How might grassroots digital fabrication reconfig-
ure, relocate and recalibrate innovation capabilities 
in society? Why would these capabilities contribute 
to more sustainable, lower energy patterns of pro-
duction and consumption? What can studying 
community workshops tell us about the possibilities 
and limitations?

RE
SE

AR
CH

BR
IEF

IN
G 

22
 J

an
ua

ry
 2

01
4

Makerspaces enable 
people to engage in 
digital fabrication 
through hands on 
practial activity in 
shared projects.



3

these different narratives shape current socio-
technical configurations in makerspaces, examin-
ing some of  the materialisations of  projects 
through the use of  digital fabrication tools and 3) 
what low energy innovations are arising in this 
setting. 

This project runs from October 2013 until 
2016. We will be mapping makerspaces in West-
ern Europe, including a database of  spaces with 

descriptive information about each, and evidence 
for sustainability and low energy innovation activi-
ties. This work will be complemented by a content 
analysis of  mission statements, media reports and 
makerspace events to identify existing narratives of 
makerspaces and digital fabrication, in particular 
those where energy demand features prominently. 
In conjunction with the mapping exercise and 
content analysis of  narratives, we will undertake 
visits to five makerspaces (three in the UK) with 
commitment to sustainability, low energy innova-
tion. 

Further work will include the running of  
workshops for practitioners that explore energy 
demand in digital fabrication (workshop 1), and 
with makers to develop design concepts for low 
energy digital fabrication (workshop 2). 

A series of  briefings, reports, journal articles 
and the grassroots innovation website will inform 
academics, makerspace practitioners and policy-
makers towards the emerging possibilities and 
their limitations of  digital fabrication within these 
spaces, particularly for sustainable, low energy 
lifestyles and patterns of  production and con-
sumption.  

Transformative Social Innova-
tion Theory project

The ‘Transformative Social Innovation The-
ory’ (TRANSIT) project has a slightly different 
focus to the GI-LEDF project. It examines social 
innovations in the context of  grassroots innova-
tions to build a theory of  the former not only use-
ful for academics, but also to policymakers, social 
entrepreneurs, and stakeholders. The project starts 
with the hypothesis that social innovation “induces 
new forms of  social interactions, which empower 
those involved and reshape society, and that em-
powerment of  people and societal reshaping facili-
tate and drive transformational change”. This 
hypothesis will be critically examined through 
investigating numerous transnational networks by 
a partnership of  researchers. 

As part of  the wider project, researchers at 
SPRU particularly focus on the examination of  
transnational networks that make up makerspaces 
and digital fabrication: Hackerspaces and FabLabs 
and explore them as sights for social innovations. 
In this context, we analyse in-depth the emer-
gence, shaping, influence, transfer and adaptation 
of  these networked spaces to be able to critically 
consider their internal organisations and govern-
ance, the external impacts that have shaped them 
and their value and impact as transformative so-
cial innovations. Significant questions remain un-
answered as to whether and how the transforma-
tive potentials claimed for digital fabrication are 
manifesting in realities on the ground, and what 
this potentially radical transformation actually 
means for (social) innovation in society. 

Research needs to compare and contrast the 
possibilities claimed for grassroots digital fabrica-

tion with what people are 
practicing for themselves on 
the ground. The Hackerspace 
and FabLab network will be 
studied at the overall transna-
tional level, through docu-
ment reviews, web review, 
secondary analysis of  exiting 
empirical studies, and inter-
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Digital fabrication enables re-localisation of 
production-consumption, and the re/up-cycling of ma-
terials in local systems. Grassroots participation is ar-
gued to cultivate post-consumerist values and longev-
ity in goods through stronger associations with the ob-
jects produced. But consumption might also intensify 
through throw away, personalised fabrication
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views to understand the processes in the 
development of  these networks.  After-
wards two spaces (and their projects) of  
local manifestation of  each network will 
be visited and examined in greater 
depth through interviews and partici-
pant observations and a survey of  ten 
spaces to compliment the more in-
depth data. The research activities will 
combine studies in Latin America and 
Europe to be able to gather compara-
tive data about the transformative po-
tential of  social innovations to bring 
about systemic change (scaling up inno-
vations and empowering people). 

  A series of  project workshops, 
progress reports, academic papers, pol-
icy briefings, training tools, and a web-
based research hub will provide advice 
and methods to policymakers, practi-
tioners and academics on how to facili-
tate transformational social innovations, 
including a consolidated empirically-
informed theory on social innovations, 
resources on capacity building and 
evaluations of  their transformative po-
tential.  

As yet, what brings the two projects 
together is that there has been little in-
dependent, social scientific analysis of  
the makerspace and digital fabrication 
developments. Beyond practitioner as-
pirations, significant questions remain 
unanswered as to whether and how the 
sociotechnical configurations of  digital 
fabrication, implied in the current nar-
ratives, are manifesting in realities on 
the ground, and what this potentially 
radical transformation actually means 
for innovation in society. 

RE
SE

AR
CH

BR
IEF

IN
G 

22
 J

an
ua

ry
 2

01
4

Read more research briefings at 
www.grassrootsinnovations.org

1 	 Introducing Grassroots Innovations
2 	 Complementary Currencies for 
Sustainability
3 	 Community Innovation for Sustainable 
Energy
4 	 Innovating Complementary Currencies
5 	 A Thousand Flowers Blooming
6 	 A Glimpse Into Grassroots Climate Action
7 	 Seeing Community Climate Action
8 	 Measuring Community Energy Impacts
9 	 What Lessons Get Shared?
10 Intermediation in Shifting Policy Contexts
11 Community Energy Scenarios
12 Community Energy: Taking stock, moving 
forwards?
13 The Global Spread of COmmunity 
Currencies
14 Mapping Community Currencies
15 Community Currencies and Sustainability
16 The Community Energy Sector: Findings 
from the 2011 Survey
17 A Global Community Currency Movement?
18 The Rise of Citizen Power Plants in 
Germany
19 Policy Reform and Community Energy
20 Intermediaries and Community Energy 
Policy
21 Constructing Grassroots Innovations for 
Sustainability
22 Grassroots Digital Fabrication

www.grassrootsinnovations.org

Please get in touch with 
us if you wish to learn 
more or to get involved:

Adrian Smith
SPRU (Science & Technology Policy 
Research)
University of  Sussex
Brighton BN1 9QE
UK
a.g.smith@sussex.ac.uk
@smithadrianpaul

Sabine Hielscher
SPRU (Science & Technology Policy 
Research)
University of  Sussex
Brighton BN1 9QE
UK
s.hielscher@sussex.ac.uk
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