JOURNAL OF
PEER PRUDUETIHH The Journal of Peer Production
New perspectives on the implications of peer production for social change

Journal of Peer Production Issue 15: TRANSITION

http://peerproduction.net — ISSN 2213-5316

PLAN C - MAKERS' RESPONSE TO COVID-19

Peter Troxler

The worldwide and rapid spread of Covid-19 led to a number of reactions and effects, such as a surge in
demand for different medical and non-medical items which caused interruptions in their global supply. Self-
organizing groups of makers started to produce supplies locally - particularly personal protective equipment
(PPE) - for medical professions and other frontline workers, meeting the ongoing needs of public and private
organizations. The realisation that by joining together and self-organising they could manufacture meaningful
products for others, rather than just quirky stuff for themselves, quickly became part of the narrative of the self-
assumed “maker movement” and the press reporting on it. This was supposed to be the seminal example of
how distributed manufacturing could effectively and efficiently rise above the deficiencies centralized
manufacturing and hence contribute to a transition to peer-production of physical goods. This article traces the
makers’ response to Covid-19 on the basis of five public online panels with makers in four European countries. It
concludes that the contribution of their work was real, and that it is too early to judge if it contributed to a long-

term transition.
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1 INTRODUCTION

The worldwide and rapid spread of Covid-19
(officially declared a pandemic on 11 March 2020)
led to a number of reactions and effects, such as
local and national lockdown measures, increased
hospitalisation of patients, and a related surge in
demand for different medical and non-medical items
which caused interruptions in the globalized supply-
chains - and created a hitherto unknown potential
for frugal innovation.

The story that served as the opening scene for this
development happened in Italy and goes like that:
Just two days after the declaration of the pandemic,
on Friday, 13 March, in a hospital in Brescia, one
particular part of a breathing apparatus (a valve that
changes speed and pressure in the airflow, called
the “venturi”) broke down and there were no

replacement parts available. Through personal
connections, the doctors managed to find an
engineer at a company specialised in 3D-printed
prototypes who was able to reproduce the bestpart
within 24 hours. The contact was allegedly brokered
by the founder of a fablab and tech
supportjournalist, Massimo Temporelli (Corsini et al.,
2021; Sher, 2020a). This story made the headlines
in the European and global press, and the fablabs
and 3D printing were inextricably linked to fixing
supply chain tribulations for healthcare.

The people in Brescia extended their work by
proposing to use a Decathlon snorkelling mask as an
improvised breathing aid at a time when these
machines were believed to become a bottleneck in
treating Covid-19 patients (Corsini et al., 2021; Sher,
2020b). Makers all across Europe and world-wide
started to replicate the piece that would attach
Decathlon masks to hospital breathing equipment.
That's how the virus first infected the so-called
“maker movement”. Although hooking-up the scuba
masks to medical devices proved more difficult than
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expected, makers globally continued to develop
these devices that presumably were short in supply.
Other popular items produced by makers included
face shields and face masks. As Chalet et al. (2021)
note, one particular design of a face shield by Jozef
Pruza, a manufacturer of 3D printers well-known and
admired amongst makers for their strong open
source adherence, strongly contributed to the
mobilisation of makers.

Self-organizing groups of makers started to defeat
global supply chains by producing supplies locally -
particularly personal protective equipment (PPE) -
for medical professions and other frontline workers,
meeting the ongoing needs of public and private
organizations. The realisation that by joining
together and self-organising they could manufacture
meaningful products for others, rather than just
quirky stuff for themselves, quickly became part of
the narrative of the self-assumed “maker
movement” and the press reporting on it. This was
supposed to be the seminal example of how
distributed manufacturing could effectively and
efficiently rise above the deficiencies of globalized
supply-chains and centralized manufacturing and
hence contribute to a transition to peer-production
of physical goods.

2 BACKGROUND
2.1. Making as peer-production

In the early 2000s, several prominent figures
proposed that a “maker movement” would bring
about a tangential development in technology
design and production. Neil Gershenfeld (2005)
called it “personal fabrication, the coming revolution
on your desktop”. The same year, Mark Frauenfelder
and Dale Dougherty launched Make: magazine,
Massimo Banzi and David Cuartielles presented their
first Arduino boards that made microcontrollers
easily accessible to artists and tinkerers, and Eric
Wilhelm launched the online platform Instructables
where people could share instructions on how to
make things from as tree houses to 3D printed
bionic hands. We called this the “year zero of

making” (Boeva & Troxler, 2021, p. 226; Troxler,
2015, p. 61).

This journal has, on various occasions, investigated
making as peer-production. We found that shared
machine shops were not new, sharing was not
happening, or hackerspaces were not open (Troxler
& Maxigas, 2014). We studied feminism, making,
and hacking (Bardzell et al., 2016) and the
institutionalization of shared machines shops within
universities and corporations and found that they
redefined making’s origins and prospects
(Braybrooke & Smith, 2018).

In my own research on making as peer production |
have decidedly remained ambivalent. | have been
sympathetic to the narrative of making being a form
of peer production (Troxler, 2010, 2011). | have
acknowledged what fab labs and similar spaces
have achieved for technology appropriation, local
cultures, and education (e.g. Troxler, 2018). | have
highlighted the struggle for polycentric structures
and a new peer-production commons in the fab lab
community (Troxler, 2013). Adopting a
sociotechnical perspective, | have pointed out that
there was more needed than the core making
technologies - 3D-printing and laser cutting -
particularly becoming sustainable, developing the
network, embracing a lateral paradigm (Troxler,
2015), eschewing technocracy (Troxler, 2016b), and
building a commons (Troxler, 2017, 2019). And |
have asked myself what in making as peer-
production of open source hardware could become
an equivalent to the infrastructure projects known
from open source software such as the Apache web
server (Troxler, 2016a). So, was peer-producing
personal protective equipment for healthcare and
related sectors such an infrastructure project?

2.2. Framing the makers’ response as a
paradigm change with transition theory

Book titles that invoke a “next revolution” (e.g.
Anderson, 2012; Gershenfeld, 2005) allude to
something radical happening in their subject area -
in this case the manufacturing of things. In science,
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such revolutions have attracted the interests of
philosophers such as Kant and, more recently, Kuhn.
In his treatise of “the structure of scientific
revolutions”, Kuhn (1962) describes this structure as
consisting of four steps - starting with the dominant
paradigm active in normal science, emerging
anomalies in normal science that lead to
extrapolatory activity or “extraordinary research”,
the subsequent adoption of a new paradigm that
gradually replaces the old one (as its incumbent
adepts eventually die), and finally, in the aftermath
of the scientific revolution, the new paradigm
becoming the new normal.[1]

In the early 2000s, several prominent figures
proposed that a “maker movement” would bring
about a tangential development in technology
design and production. Neil Gershenfeld (2005)
called it “personal fabrication, the coming revolution
on your desktop”. The same year, Mark Frauenfelder
and Dale Dougherty launched Make: magazine,
Massimo Banzi and David Cuartielles presented their
first Arduino boards that made microcontrollers
easily accessible to artists and tinkerers, and Eric
Wilhelm launched the online platform Instructables
where people could share instructions on how to
make things from as tree houses to 3D printed
bionic hands. We called this the “year zero of
making” (Boeva & Troxler, 2021, p. 226; Troxler,
2015, p. 61)

Similarly, Geels discusses technological transitions
as evolutionary reconfiguration processes (Geels,
2002; Geels & Schot, 2007). A central concept in
Geels’ model is the sociotechnical regime (p. 1260),
as “technological regime” defined by Rip and Kemp
(1998):

“A technological regime is the rule-set or
grammar embedded in a complex of engineering
practices, production process technologies,
product characteristics, skills and procedures,
ways of handling relevant artefacts and persons,
ways of defining problems; all of them
embedded in institutions and infrastructures” (p.
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338).

Sociotechnical regimes are at the centre of a multi-
level perspective on technological transitions. At the
meso-level they form a relatively stable patchwork
that is embedded in a landscape of slow changing
external factors at the macro-level. At the micro-
level, novel configurations appear as potentially
radical innovation in technological niches.

The central assumption is that societal systems go
through long periods of relative stability and
optimisation that are followed by relatively short
periods of radical change. Transitions come about
when the dominant structures in society (regimes)
are put under pressure by external changes in
society (landscape) as well as endogenous
innovation (niche). Such transitions have been found
in history, e.g., the replacement of sailing by steam
vessels in de second half of the 19th century (Geels,
2002) or the transition in mobility from horse-
carriage to automobile (Geels, 2004).

Under certain conditions, seemingly stable societal
configurations can transform relatively quickly - i.e.,
much faster than the 40-60 years in the above
examples. Loorbach (2007) for instance gives 15+
years for long-term systemic and cultural change on
the macro level, 5-15 years for structural,
institutional and regime change at the meso level,
and up to 5 years for micro level innovations, e.qg., in
terms of change of certain practices.

Niche innovations have the potential to change or
replace dominant sociotechnical regimes if some
preconditions and mechanism come into play.

e A window of opportunity at the regime (meso)
or landscape (macro) level, e.g., tensions in
the sociotechnical regime, shifts in the
landscape

Some mechanisms, according to Geels (2002), are:

¢ Innovations are gradually stabilising into a
dominant design through niche-cumulation,
i.e., being “used in subsequent application
domains” (p. 1271)
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e Technological add-on and hybridisation, i.e.,
new technologies are used alongside or in
combination with old ones to overcome some
of their deficiencies or bottlenecks

e Growth in particular (niche) markets where
new technologies are preferred over old ones

From an initial analysis, the situation of the Covid-19
pandemic appears to fulfil a number of these
characteristics. The pandemic and related supply
shortages created a window of opportunity. The
technical innovation of 3D printing had found
adoption in niches in many sectors - three
dimensional visualisations in education, prototyping
in engineering design, medical models for planning
surgery in healthcare, and amateurs reproducing
science fiction figurines. For some applications, 3D
printing has become a valid alternative for
traditional manufacturing technologies.

The pandemic as a window of opportunities

This window of opportunity for responses to the
healthcare crisis has been documented in a wide
range of publications. In the context of this study,
collections of responses to the supply shortages are
particularly interesting. Kunovjanek and Wankmduller
(2020) analysed 289 3D printed products made in
response to the pandemic which they collected from
homepages, company reports, press releases and
media articles. 119 of these products were
manufactured by some kind of community - both
industry-based and volunteer-based, and 195 of
product designs were shared.

The Strategic Design Research Journal released a
double special issue on “Design contributions for the
COVID-19 global emergency”. The first issue
collected direct accounts of the hands-on activities
of designers, who in many cases worked in one way
or another with volunteers, often in 3D printing
(Rossi et al., 2020). The second issue collated
theoretical and methodological reflections (Rossi et
al., 2021). As part of this collection, Moura et al.
(2020) collected 113 cases of “design responses” to
the pandemic from design blogs, social media and
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various other sources. Similarly, Galdon et al.(2020)
established a design focused collection of
“everything” Covid-19 related that appeared in
design blogs and specialist websites assembled and
categorized over 500 items - maps, charts,
visualizations, products, networks, etc. - over the
period of the first five months of 2020 and analysed
their temporal and geographical distribution
(Rodgers et al., 2020).

3D printing as a dominant design in a
cumulation of niches

While the spread of “consumer grade” printers has
failed to fulfil the early hype prognoses of home
printing, 3D printing has certainly become a modern
pastime - 25 % of respondents in sculpteo’s “state
of 3D printing 2021" indicate their primary context
of using 3D printing is personal interest (sculpteo,
2021). Yet, “consumer grade” printers have also
found their way into schools and libraries, onto the
desks of mechanical and automotive engineers as
prototyping tools, into artists’ studios, and into
hospitals, where they are used to print anatomical
models for planning and explaining surgical
interventions or to produce patient specific
instrumentation like surgery templates (aka “saw
guides”).

Journals like 3D Printing in Medicine, special interest
groups of clinicians developing guidelines for
medical 3D printing (e.g. Chepelev et al., 2018), 3D
print centres at hospitals and hospital trusts, often
organised as hub-and-spoke models with 3D
research and design labs at for instance a university
hospital and printing labs at smaller units, have
been around for over half a decade (see e.g. Calvo-
Haro et al., 2021).

So, next to the original niche of makers and their
shared machine shops, medical and point-of-care 3D
printing is another, well-developed niche, that is
particularly relevant in the context of the pandemic
and produced its own responses to the pandemic
(see e.g. Perez-Mafianes et al., 2021; Rybicki, 2021;
Tino et al., 2020), often in cooperation with the
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makers’ niche (see e.g. Frazer et al., 2020; Hartig et
al., 2020; Sugrue M et al., 2020; Throckmorton et
al., 2021).

3D printing technology as an add-on

In the field of manufacturing, 3D printing has linked
up with established technologies of mass
manufacturing, particularly casting and injection
moulding. 3D printing of sand moulds and cores is
common practice in metal casting (see e.g. Thiel et
al., 2017). Similarly, tools for injection and blow
moulding can successfully made by 3D printing (see
e.g. Gunbay et al., 2019).

In some cases, 3D printing even equals mass
manufacturing capabilities, i.e., producing several
hundred thousand items per day, a throughput that
is rather common for injection moulding. For
instance, Kunovjanek and Wankmdiller (2020) found
that 34 of the products were mass manufactured
with 3D printing technology.

In the field of healthcare, 3D printing technology
also serves as an add-on in a different way. 3D
printed models are considered “an appropriate
representation or extension of data contained in a
medical imaging examination” for certain conditions
(Ali et al., 2020; Ballard et al., 2020). Here, 3D
printing technology enhances traditional (visual)
imaging.

Growth in (niche) markets

A pandemic is by definition a global affair, and its
management follows internationally shared patterns
- lockdown measures, social distancing rules,
ventilation and intensive care of patients - as do the
shortages in supply of PPE, spare parts, or oxygen.
Likewise, the makers’ response follows a global
pattern in a medially globalised world. However,
national implementations of global patterns differ
nationally and even across administrative regions -
both, regarding governmental crisis management
and the makers’ response. The latter followed the
global pattern of community-based endeavours of
designing and manufacturing PPE and other
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healthcare solutions as a collective response to
Covid-19, typically making use of 3D printing
technology, as shown above.

If the growth of academic literature on this response
can be taken as an indicator, there has been a
growth in this particular niche market in many
regions and countries. The material on Brazil
appears to be especially rich (Braida & Unanue,
2021; Ferreira dos Santos et al., 2020; Moura et al.,
2020; Prado et al., 2020), with reports from
Pernambucco (Ferreira et al., 2020), Porto Alegre
(Freire et al., 2020), Belo Horizonte (Braga et al.,
2020), Florianopolis (Pupo, 2020), or Rio de Janeiro
(Braga et al., 2020; Cipolla, 2020; Santos et al.,
2020). Herrera et al. (2021) adopt a broader view on
Latin America. Rebola et al. (2020) and Doehler and
Jones (2021) describe the situation in Cincinnati,
while Budinoff et al. (2021) provide a perspective of
the community-driven response in whole of the
United States. Sari et al. (2021) report an example
from Indonesia. Tsuda and Skauragi (2020) describe
the response in Japan. Chalet et al. (2020, 2021)
analyse and interprete the situation in France, and
Richterich (2020) observed the hackers’/makers’
projects in the UK. The Open Source Medical
Supplies project collected case studies from
Germany, Brazil, India, Romania, France and Spain
(‘National Maker Response Case Studies’, n.d.).

2.3 Peer-produced design - for disaster or
for transition?

So, from a transition perspective, preconditions and
generative mechanisms appeared to be in place:
There was a window of opportunity. 3D printing had
become a dominant design in various niches, and it
had found hybrid and add-on use with existing
manufacturing technologies. There was a growth in
the niche markets of community-based, collective,
and distributed 3D printing of personal protective
equipment for healthcare and related sectors. So,
could that novel configuration of PPE peer-
production spur as radical innovation from its niches
into the wider sociotechnical regime?
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In their study, Moura et al. (2020) identify two cases
of transition design in their collection of 113 design
responses to the pandemic. So, they conclude that
across their selection, designers “neglected the
transition design approach in favor of design for
disaster’s one” (p. 339).

Budinoff et al. (2021) reviewed 145 publicly
available news stories on community-driven 3D
printing of PPE, and surveyed 74 individuals involved
in these efforts. They focus mainly on the technical
aspects of 3D printing and improvements that could
be made, like the control of process parameters and
quality, optimization of designs, minimization of
adjusting designs to specific printers and design
documentation. They discuss the community-driven
response as an add-on to existing manufacturing
technologies, specifically from a perspective of
maximizing production. However, they acknowledge
that community-driven use of 3D printing in
response to emergencies is promising, particularly
because “nearly all surveyed individuals
characterized their group’s effort as successful”

(p. 35). So, from a manufacturing perspective,
Budinoff et al. (2021) acknowledge the transitional
potential of community-driven PPE production using
3D printing.

Chalet et al. (2020) described and analysed the
process of self-organization among makers in
France. They find that makers while driven by their
individual initiative adopted organizational patterns
they were familiar with - from industry, with a focus
on productivity and efficiency, from the service
economy, for example by establishing digital
platforms to match supply and demand, or from
clubs and associations, by working work on their
immediate environment and using word of mouth.
After the first wave of Covid-19, when demand for
face shields fell, makers halted their activities or
shifted from distributed manufacturing to
humanitarian undertakings like sending face shields
to Latin America or Africa. The main effect of the
makers’ response in France, so Chalet et al. (2021),
was that “makers acquired, with the same
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enthusiasm, the recognition of society and a greater
awareness of themselves” (p 94). They
demonstrated, that “makers have succeeded in
being effective quickly by relying on the
combination of self-organization and conviviality,
which is a striking counterexample in the face of the
dominant models of the organization of work in
capitalist society, where hierarchy, hyper
specialization and lack of meaning contribute to
reducing work to smithereens” (Chalet et al., 2020,
para. 27). So, from a sociological perspective, Chalet
et al. recognise the strength of the transition
narrative of the makers’ response.

Richterich (2020) closely followed civic DIY
volunteers stepping in to counteract healthcare
supply shortages in the UK and analysed that
response through the lens of critical making (Ratto,
2011). Critical making was particularly expressed in
the DIY volunteers’ careful deliberations, together
with healthcare professionals, about which medical
equipment could be practically and ethically
produced in a hacker-/makerspace setting in order
not to compromise the safety and efficacy of its use.
The study also highlights the efficiency of open
design for civic innovation and co-production,
contradicting the medical manufacturers claim that
patents are indispensable for innovation in the
sector. Richterich (2020) argues, that DIY making of
medical equipment was political, as it was
“inextricably linked to austerity politics and the UK’s
strained healthcare system” (p. 165). So, following
Richterich, 3D printed face shields from a maker
space are material signs of a destabilisation in the
political regime that created a window of
opportunity for niche-innovation.

In summary, several studies have shown that peer-
production of personal protective equipment prima
facies as a helpful response to disaster. However,
this response revealed substantial technical
potential, a new social narrative, and latent political
power. So, in order to answer the questions whether
PPE peer-production was a “transition”, spurring
radical innovation from its niches into the wider
sociotechnical regime, and if it was, in that sense,
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an “infrastructure project”, more data was needed.
Such data would ideally be more maker focused and
include more of makers’ own voices.

3 METHOD

Having been involved in the making scene and the
research about it made me aware of the extra strain
every new study or survey puts on the actors who
are doing and organizing making. Still, aware of the
drawbacks of working with already recorded
evidence (see also the discussion section) | decided
to first look for an extant body of makers’ voices. A
rich source of more information on the civic
response to Covid-19, and particularly those of
makers, came into focus in the form of a series of
online panel discussions organized for the Make:
Community. The series had title “Plan C Live” where
C stands for civic action (Dougherty, 2020). It had
the theoretical advantage to come from the heart of
what Hepp (2018) identified as the driver behind the
pioneer community of makers. The panels were held
on Zoom, streamed on Facebook, and subsequently
published to YouTube. Between April and November
2020, Dale Dougherty - together with colleagues
Mike Sense, editor at Make:, and Dorothy Jones-
Davis, executive director of Nation of Makers - held
23 panels on the makers’ response to Covid-19 (full
list of panels see Appendix: Plan C Live Panels).

The panels covered a variety of topics, about half of
them (11) addressing the local response in
particular cities, by specific organisations, and in
selected European countries. Others were discussing
specific projects like ventilators, masks, or even the
rapid development of a vaccine (3). Several shows
discussed issues specific to makerspaces (4), maker
education (3), and community matters (2).

In a process following the lines of emergent
qualitative document analysis (Altheide et al.,
2008), | selected and analysed the 5 panels that
addressed the makers’ response in European
countries (the other panels were US-centric). | had
several reasons to support this choice as one of
theoretical sampling. First, my personal knowledge

Journal of Peer Production Issue 15: TRANSITION
http://peerproduction.net — ISSN 2213-5316

of the situation of makers in Europe is much more
involved than that's the case for the US. In the
meantime, a detailed analysis of the production
efforts for PPE in makerspaces in response to
Covid-19 in the US has been published (Budinoff et
al., 2021). Second, the (government) response to
the pandemic in the United States appeared to be
different to the response in many European
countries - with less stringent lockdown measures
than in Europe, and measures released more slowly
than in continental Europe (see Footnote 3). Third,
differences in the healthcare system between the
US and Europe might have led to inverse
stereotypical misinterpretations we tend to attribute
to US-centric analyses of Europe. The 5 Europe-
centric panels amounted to about six hours of video
material (see Table 1).

Table 1. “Plan C Live” panels. The shows were
hosted by Dale Dougherty (in the case of France,
marked with *, by Mike Sense), and co-hosted by
one (in the case of the UK: two) local co-host(s); the
co-hosts are included in the number of panellists.

Number of

Date Title Duration

29 April 2020 The Civic Response in Spain 1:26:00 9
15 May 2020 Maker Response to Covid-19 in Germany 1:10:33 7
11 June 2020 Maker Response to Covid-19 in France * 1:21:08 8
8July 2020 Maker Response to Covid-19 in the UK 1:08:36 6

to Covid-19 in the UK? 6

30 November 2020 Maker approx. 1:10:00

Per country, the “Plan C Live” panels brought
together between six and nine representatives of
the “maker movement” - typically people involved
in maker spaces and maker faires or representatives
of networks of makers, many of these networks had
been newly established in response to Covid-19.
Others were representatives from academia - with
one individual representing an academic maker
space - or hospitals, and finally two panellists were
invited as a highly connected individual and initiator
of one particular project, respectively (see Table 2).

The panels followed a common pattern. After the
opening by the host, the local co-host would give an
overview of the developments in the country.
Thereafter, the individual panellists would have
approximately ten minutes to present their own
activities. Then, a discussion of the developments in
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the respective country followed. The panels would
conclude with questions and answers from the host
and from supposed outside participants.

The four initial panels were held in the period from
April to July of 2020. This was typically just after the
first wave of registered Covid-19 cases and in each
of the countries when the initial and rather drastic
lockdown conditions were being eased. Those
lockdown conditions included school and workplace
closures, restrictions on public gatherings, transport
restrictions, and stay-at-home requirements.
According to the Oxford COVID-19 Government
Response Tracker (Hale et al., 2021) which is
calculated from nine specific measures, the
lockdown measures reached levels of 87.96 and
85.19 in France and Spain, and 79.73 and 76.85 in
the United Kingdom and Germany, respectively (see
Figure 1).[3]

Table 2. Roles of “Plan C Live” panellists. In
Germany, one makerspace was located at a
university, which is marked with * in the table
below. Its representative is only counted once in the

respective totals as representative of a makerspace.
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individual projects the panellists talked about), i.e.,
shifting the unit of analysis from panel to response,
and | content coded these responses. In a third
round, | extracted representative, literal quotes from

the captions.
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United Kingdom
France
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Maker- Maker Existing New Individual
Country space faire k network roles Total
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Germany 4* 1 1 1 (1 academic)* 7*
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United Kingdom 1 - - 2 : pI‘O]eCt: 6
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Grand Total 8 3 5 8 6* 28

For this paper | created an extended description of
each show based on an individual repeated viewing
of the recording and a content analysis of the
related auto-generated closed captions file provided
by YouTube and downloaded via the downsubs.com
service. An exception is the 30 November UK show
that reviews the development since the first UK
show in July; since no recording of that show has
been posted to YouTube at the time of writing,
repeated viewing and closed captions were not
available. | analysed the data in several round of
data analysis. First, | created an overall description
of the panels based on annotating the videos and
the closed caption files. In the second round, | split
the closed caption files into “responses” (i.e., the
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Figure 1. Timing of “Plan C Live” shows relative to
the Covid-19 situation in respective countries in
terms of daily new confirmed COVID-19 cases (Left-
hand scale: Shown is the rolling 7-day average. The
number of confirmed cases is lower than the
number of actual cases; the main reason for that is
limited testing. Source: CSEGISandData
(2020/2021)) and COVID-19: Stringency Index
(Right-hand scale: This is a composite measure
based on nine response indicators including school
closures, workplace closures, and travel bans,
rescaled to a value from 0 to 100 (100 = strictest). If
policies vary at the subnational level, the index is
shown as the response level of the strictest sub-
region. Source Hale et al. (Hale et al., 2021).
Graphics © 2021 by Ritchie et al. (2020), cc-by).

4 RESULTS

The “Plan C” panels were held in the immediate
aftermath of lockdown periods of several weeks
during which most of public life was halted -
essentially confining residents to their homes,
halting all non-essential business, closing schools,
and banning gatherings of people altogether. It is in
that extraordinary situation that the makers’
response emerged.
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Digital communication infrastructures were essential
for makers to establish contact. Telegram,
Facebook, and WhatsApp were the platforms where
makers gathered initially. However, makers quickly
moved on to build their own digital platforms (see
Table 3). Those platforms typically had more
structured discussions facilities, organized into
topics as in an Internet forum, they included or
connected to repositories for blueprints of product
designs, or they offered mapping facilities to
coordinate makers’ activities or even product
demand on geographical proximity, an essential
feature when lockdown conditions forbade any long-
range displacement. The situation in Germany was
different, however. The federal government-
organized a virtual hackathon “WirVsVirus” (20-22
March 2020) which became the place to gather, and
makers kept using the digital infrastructure that had
been set up for the hackathon (essentially a Slack
environment) for their further communications.

Table 3. Type of makers’ response in terms of
projects presented in the four early “Plan C Live”
panels.

. United
Type of response France Germany Spain Kingdom Total

Platforms 3 e 1 1 5

Products _ 5 8 4 17
of which face shield 5 3 2 10

Services 4 7 3 5 19
of which logistics 1 1 1 2 5
... coordination 1 = 1 2 4
... SME partnering - 3 1 4

Other 3 1 1 . 5

Total 10 13 13 10 46

The large majority of makers were essentially
making products - mainly face shields, as various
studies confirmed (Budinoff et al., 2021; Galdon et
al., 2020). A third of the responses in the panels
concerned products only. Ten of the 17 product
responses discussed in the “Plan C" panels were
about face shields. Three covered other types of PPE
(masks, garments), two were on respiratory
apparatus (masks and ventilators), and two were
other 3D printed products, e.g., hands-free door
openers (see Table 3).
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The largest proportion (just above 40 %) of the
responses discussed in the panels consisted of
services, half of them directed towards the logistics
concerned with distributing PPE and the coordination
of makers’ efforts. The remainder is almost evenly
split between services to foster partnering with
(manufacturing) SMEs and a large variety of other
services - ranging from explicitly keeping 3D
printers available for prototyping, industrialisation of
products, and point-of-care manufacturing, to
academic collaboration, and supplying PPE to third
world countries (see Table 3).

Other responses presented in the panels included
recording personal stories of people, dealing with
social media, and more analytical approaches to the
makers’ response from sociological and political
perspectives.

4.1. Cooperation

The makers’ response was mainly triggered by the
feeling and conviction of makers that “the world is in
need of help, and this is a help we can provide”
(SP9). A key ingredient to providing that help was
obviously to bring people together. Not only the idea
of producing help at scale through a large network
of participants required cooperation. There was also
a need of a variety of talents beyond the capability
to successfully operate a 3D printer. Organising a
factory-like flow of materials, procuring supplies,
coordinating logistics, “all of these day-to-day skills
that the people used in their normal economic life
proved absolutely invaluable in putting this
together” (UK3).

And cooperation required some amount of
stewardship: “There were a lot of egos having a lot
less sleep than they should have, talking to each
other over the Internet, to people they never met
before, and [it] just was kind of explosive
sometimes. But | think we actually managed to get
along quite well” (GE3).

Co-design as another form of cooperation was key to
the makers’ response, involving doctors and other
healthcare professionals when determining the
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needs and optimizing designs: “We have been every
day to the hospital; in every night shift they tested
the new version of the shields. Then we adapted
them according to their needs and requirements. ...
So, we found a solution within about two weeks that
were suitable to all the needs” (GE2).

Makers also realized that they were not capable to
provide help alone, not even when operating in a
network of individuals. Distribution of products was
an issue. Some set up their own distribution network
(FR5, FR6, UK4), while others got helped by the Red
Cross (GE2) or the army (FR4). Scaling of production
was another issue which different groups of makers
approached differently. Some groups approached
scaling by extending the network of volunteers,
building “the decentralized Amazon of face shields”
(UK4). Others involved local SMEs that could provide
injection moulding to achieve larger production
runs: “We somehow turned from producer of stuff to
logistics operations” (GE6).

These observations echo what Chalet et al. (2020,
2021) remarked about organizing - new forms of
mobilizing makers by using digital platforms, but
also reverting to known patterns of organizing.
Similarly, the use of technology to scale
manufacturing - 3D printing versus injection
moulding - shows new socio-technical configurations
alongside traditional ones.

4.2. Resources

Support from local SMEs was also relevant regarding
the supply of raw materials to produce face shields
and other things: “Companies making filament
donated filament. | think we caught like six or seven
tons of filament that were distributed to different
people” (ES2). Similarly, for producing face shields,
a local bakery “donated a very large role of the
plastic that we used for almost the entire project”
(UK3), plastic the bakery normally was using for the
transparent covers of their fancy cake boxes.

Such examples indicate, that largely, the makers’
response was funded through private donations,
often in kind rather than in cash, through donations
of filament, plastic foil, or services provided: “the
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mould for doing these [masks], only the mould,
costs 5000 Euro, and the injection company, the
president, paid” (SP5).

In France, one platform received a grant from a
private research foundation which they redistributed
to small projects that could apply for funding
through the platform (FR7). Also, another project,
concerned with point-of-care manufacturing, got
privately funded (FR8). The German government
created a 156 billion Euro Covid-19 fund; however,
this fund was not accessible for NPOs (GE6), which is
the formal structure of choice for most German
makerspaces, unfortunately. Richterich (2020)
reports the same for the UK.

Private donations were collected. But probably one
of the most substantial resource was the time
volunteers were willing and able to spend towards
the various projects: “in two weeks we did the same
work that we usually do in one year maybe” (SP6).
However, this was not a stable workforce: “A great
many of the talented people are on furlough” (UK6),
so when businesses resumed operation, those
people were much less available for volunteer work.
This became clear in the second UK panel - people
had less time at their hands when lockdown
measures were relieved and other activities
restarted, and donations from companies declined, a
development similar to what Chalet et al. (Chalet et
al., 2020) report for France.

Apparently, makers were able to capture a window
of opportunity to make otherwise “idle” capacity of
people and their 3D printers to participate in a new
and very purposeful socio-technical manufacturing
configuration. And they were able to stimulate
manufacturing SMEs to participate in their efforts.
However, the availability of these resources was
more transitory than transitional.

4.3. Regulations
A topic touched upon several times in all the panels

was regulations and standards in the medical sector.
Particularly the scuba mask story ignited the
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ambitions at the time, not only of makers. Yet
makers were also aware of the scientific scrutiny of
the project (Germonpre et al., 2020), “that’s why we
actually got in touch with the doctors ... and we
always wanted to confirm every prototype we were
making” (SP8). Interacting with individual doctors
and hospitals was the preferred strategy: “we were
working with the hospital so closely, we did
everything to hospital standards, and we were able
to actually create a technical file that was of the
quality that could be CE marked” (UK3). By CE
marking, the manufacturer or importer affirms a
products conformity with European health, safety,
and environmental protection standards for products
sold within Europe.

Many projects decided to use the Prusa face shield -
probably not just because Prusa is a trusted brand in
open-source hardware, but also because Prusa had
received CE certification of their own production
process, had certification that the shield conformed
to European PPE standards, and even mentioned
“two verifications with the Czech Ministry of Health”
on their website (Prusa Research, 2020).

Attempts to interact directly with regulators were
either held in private and could not be shared in the
open as “there was some sensitivity” trying to
convince regulators to join the communities (UK5),
or they ended in confusion when the regulator was
asked for advice for makers and responded with a
standard answer “thank you for your mail, ...
remember to wash your hands” (FR4).

Makers were crucially aware of the strong
regulations in the field of medical equipment and
the reasons for these regulations. Working, and
particularly co-designing with healthcare
professionals was a necessary precaution to be able
to provide safe and still quick solutions. However,
meaningful interaction with regulatory bodies or
even an attempt at reconfiguring the regulatory
regime remained beyond reach for makers.

4.4. Achievements

A striking feature of all panels was an obsession of
the panellists with numbers: how many visors they
produced, how many tons of filament they used,
how quickly injection moulding manufacturers could
supply thousands of pieces. The most accentuated
example of KPI-ing the makers’ response was:
“8000+ volunteers 3D printed for the NHS & other
healthcare workers 185,000+ face shields using
3000 km of filament enough to stretch from London
to Rome and back again, or Edinburgh to Athens,
Belfast to Moscow, or Cardiff to Ankara, combined
printing time 60+ years in just 10 weeks” (UK4).
Some panellists appeared impressed by the scale
they could achieve if working together in large
enough numbers - and by the scale of mass
manufacturing processes - compared to the solo
experience of 3D printing.

There was a notion across the “Plan C Live” panels
that through working together on scale makers had
made big steps and moved away from the image of
“funny guys that make funny activity in Maker
Faires” (FR3). Makers had shown their capability of
redesigning objects quickly and effectively. Maker
spaces were able to move from prototyping to
production to a certain degree, although an
increasing complexity of devices could render
manufacturing capabilities the limiting factor. They
have proven that they were developers and could
act faster than companies and governments - “the
maker movement reached some kind of maturity:
it's time to get the licence to drive” (FR6).

The makers’ response was - at least in one
panellist's view - a demonstration of “open R&D
line” (GE3) - that could be relevant for a next wave
of infections or any other crisis coming up. However,
another panellist in a different panel contested that:
“there has been never a moment in the last decade
or ever ... where the maker word has been so
popular and so everywhere, | don’t know if most
people could relate that maker were essential to the
engineering and technological aspect or more the
people wanting to help and take care of others. So,
I'm not sure what you're asking about these; would
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people say that this is like R&D? I'm not even sure
about that” (SP4).

What were possible next steps for the makers’
response, as the market for face shields was
saturated, the demand for PPE from hospitals and
frontline workers from makers had declined as the
“regular” supply chains recovered? Makers were
looking for purpose in other fields of activity -
moving on to other projects, like a bioreactor
repurposing PET, 3D printed prosthetics for children,
face mask kits for schools, Perspex separators for
restaurants, and holders for Covid-19 test tubes.
Others were considering “pivoting” to the global
South, for example producing ventilators splitters,
setting up a “mask house” at a refugee camp, or to
developing projects for disaster relief. Action lines
were sketched that both could fall under a “minimal
ethical framework: we want to help people (and we
don’t want it because we want to earn money)”
(GE3) - first, to maintain the network of local
initiatives as “makers for sustainability” as it proved
to be resilient in a period of chaos attributed to a
break-down of the capitalist system, and second to
expand on humanitarian help as “makers for
humanity” which would need more international
coordination.

There is clearly a - sometimes cautious - recognition
among makers that with their fast and numerous
response to the PPE shortage in the early wave of
the Covid-19 pandemic, they were able to achieve
something they probably did not even dare to
dream of: producing meaningful gear at some scale
and in a collective endeavour that received positive
press coverage across the board - e.g., 3500 articles
in France alone between 17 March and 11 May 2020
(Chalet et al., 2020, n. 1).

5 COMMON THREADS

The European “Plan C Live” shows were held around
the peak of the first wave of Covid-19 infections and
related governmental “protection” measures -
except for the last follow-up panel in the UK. The
shows were created around the narrative that they

would be streamed live and were announced
accordingly on relevant social media channels. The
shows were supposed to last one hour, so the co-
hosts tried to cram all the achievements of their
panellists into those sixty minutes - ending up both
overrunning the hour (which for Zoom sessions and
streaming on Facebook was not a particular
problem) and cutting presentations and discussions
short.

In all the four countries, the makers’ response
started on a multitude of communication channels
on various social media platforms, and often within
only hours or at least a few days dedicated,
centralized platforms were set up to unite makers
nationally - not only in the four countries selected
for “Plan C Live"” shows, but all across Europe. This
was certainly a reflection of the pattern how
governments in Europe responded to the pandemic.

However, makers tended to organize nationally in
Europe long before the pandemic; even the Maker
Faire Rome that started in 2013 as the “European
edition” in Rome felt more like the “Italian edition”
since 2016.

Some of the makers responses built on large
networks of individually operated 3D printers -
either in a distributed network or at a more
centralized mini-factory. Others, however, were
intentionally employing industrial mass
manufacturing to scale-up production, and
intentionally reserving 3D-print capacity for
development and prototyping. At least in one panel,
the German one, there was an open disagreement
between panellists which strategy would be the
“better” or “more acceptable” one for makers as
partnering with industry was felt as potentially
betraying the “maker ethos” and depriving makers
of a much-desired source of income.

A key feature of the makers’ response was their
involvement with medical professionals - doctors
and frontline workers. In many cases they started
co-creation activities where makers would develop
prototypes of equipment, have doctors or nurses
test them and improve the equipment based on
their feedback.
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This was certainly no novelty for design and
development of medical equipment, user-centric
and co-design being well-established design
strategies (Sanders & Stappers, 2008; Stappers et
al., 2011). However, for some makers this might
have been a new experience, as makers tend to
operate “from their own itch” (Raymond, 1999),
they “alleviate an everyday need, even if only from
the idiosyncratic view of an individual” (Boeva &
Troxler, 2021, p. 225). For many of the doctors and
nurses, however, the experience of being asked to
contribute, to co-design, would most probably have
been a new experience as co-design activities often
only happen at university hospitals. Moreover,
Chalet et al. (2021) stress that the encounters
between makers and medical professionals were
also deeply emotional.

6 PRELIMINARY INTERPRETATION

In the four early panels it was evident that makers
were grasping the situation of supply shortages to
make a meaningful contribution to society. As
mentioned, they were eager - and able - to move
away from the image of “funny guys that make
funny activities in Maker Faires”, to overcome their
privileged underdog position of white men spending
their free time in manual leisure. In the height of the
first lockdowns, the panellists were affirmative and
hopeful that this shift had just begun.

In contrast, the list of “Plan C Live” panels tells a
slightly different story - topics moving from makers
helping the world back to more “internal” issues of
re-opening maker spaces and educational activities.
Equally, the second UK panel showed that the
makers’ response - while meaningful and relevant in
the first place - did not develop into a lasting new
sector of the economy.

In the background section, | was wondering, if from
a transition perspective, producing personal
protective equipment for healthcare and related
sectors was a novel configuration that could spur
radical innovation from its niche into the wider
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sociotechnical regime, the maker movement
“emerging as ... an organic and organized and
organizing power: What does this do to the
economy, to the state, to the market, to the society
as a whole?” (FR4).

From a theoretical point of view, the makers’
response appeared to have the ingredients of a
window of opportunity, a dominant design, an add-
on, and a developing niche market. In their very
practical responses, makers indeed realised a new
socio-technical configuration in organizing
themselves, in putting social resources and
technical means to good use. While respecting safe
procedures and products in emergency
circumstances, they did not attempt to reconfigure
the regulatory regime. However, they established
what Chalet et al. (2021) call “a digital archipelago
of making” (p 94) that was “impressively
demonstrating the potential of civic innovation”
(Richterich, 2020, p. 166).

Inadvertently, makers stepped out of their shadow
existence of consenting nerds.

They established - even if for just a short time - a
novel socio-technical configuration that had no
precedent, taking advantage of the window of
opportunity that was presented by the pandemic.
This very specific configuration, in its lasting effect
was rather transitory than transitional. However, in
exhibiting the power, efficiency, and effectiveness of
that socio-technical configuration, the makers’
response demonstrated the emergent power of
peer-production. It did not - in terms of my other
question - establish an infrastructure akin to the
Apache webserver; however, it left traces of
infrastructure such as the OSMS database of open-
source medical supplies.[4] Moreover, the makers’
response confirmed that making as peer-production
was able to produce the seeds, the generative
mechanisms for “inverse infrastructures” (Egyedi &
Mehos, 2012) - the ability to mobilize personal
capacities and technical capabilities and the co-
ordination mechanisms to foster local response to a
global challenge.
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So, let’s recall Rip and Kemp's technological regime
(1998):

“A technological regime is the rule-set or
grammar embedded in a complex of engineering
practices, production process technologies,
product characteristics, skills and procedures,
ways of handling relevant artefacts and persons,
ways of defining problems; all of them
embedded in institutions and infrastructures” (p.
338).

In what way was the makers’ response evidently
capable of creating - in transitional terms - an
alternative technological regime?

The makers’ response was proposing a new “rule-
set or grammar” of engineering practices, consisting
of consumer grade 3D printing in combination with
co-creation with frontline healthcare professionals,
defining product characteristics according to the
needs of those professionals, providing the
necessary skills through makers while checking
results in co-creation with the healthcare
professionals. Makers were able to produce
“relevant artefacts”, i.e, personal protective
equipment for frontline workers. Makers managed to
conciliate the demands of the extant institutions of
healthcare and their own novel infrastructures of
peer-production.

So, the real infrastructure and transition of the
makers’ response to Covid-19 was not in the PPE
and other contraptions they produced for frontline
healthcare workers. And it was not in the massive,
distributed, and connected putting-to-work of 3D
printers. Makers themselves were even divided over
the question if their efforts amounted to some sorts
of R&D infrastructure. What makers proved in the
early weeks and months of the pandemic is that
they have the capability to respond locally to a
global problem, that they have the capacity and
capability for making and connecting, not only in a
technical way, but also in a profoundly social way.
This is, | believe, a novel infrastructure that might
well be the foundation of a new socio-technical
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regime which is ready to supplant current regimes if
conditions are right.

7. DISCUSSION

When | say, “if conditions are right”, | am not
referring to the pretty obvious regulatory questions.
Regarding this issue, it was telling that, for example,
when one panel was discussing regulations, the
protection of manufacturers of PPE was mentioned
prior to the protection of users (UK5).

Regarding “conditions are right”, | am rather
referring to the political economic questions raised
in the French panel (FR4). There was, in
conventional economic theory terms, the
opportunity for making big profits when demand
was high, and supply was scarce (which for instance
commercial parties exploited in the UK and the
Netherlands). However, makers “gave the devices
for nothing and spent much energy to work for
nothing or for the glory. And this is very interesting
from a sociological and economical point of view".
Makers, apparently, “did not want to monopolize,
they want to be a community. So, the problem is
that now, if they continue distributing everything for
free, that they will kill themselves, and the problem
is to build some kind of economic model; and in
order to allow society to take benefit from all these
skills and allowing them also to continue living a
normal living” (FR4).

At the same time, another maker expressed their
sentiment as being part of a hopefully transient
regime: “From my perspective and many others, it
was quite a weird situation where we wanted to be
self-destructive in a very positive way” (UK4).

So, there is a political economic tension between
understanding the makers’ response as just a
transitionary emergency intervention in the sense of
being positively self-destructive versus trying to
build a new kind of economic regime. Indeed there
was only one project in all the panels that explicitly
was looking for commercialisation (UK6).

As all academic studies, this study has severe
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limitations, too. This study was relying on extant,
potentially promotional material, which can be seen
as an impediment. Would | not have asked more
inquisitive questions? Certainly. But would
respondents have replied more affirmative to my
questions? Probably. | have chosen for analysing
pre-recorded documents which are not liable to me
influencing respondents, only to my own analytic
bias.

The panels have been assembled by Make: and their
community connections. It is known that Make: as a
franchising organisation is at the base of medially
constructing the “maker movement” (Hepp, 2016).
So, there is a potential risk of panellists being part of
a self-fulfilling prophecy of what the “makers’
response” to Covid-19 was supposed to be. Yet,
knowing many of the panellists personally, | am
convinced of their critical paricipaton in the panels.

So, in concluding, the makers’ response has brought
tremendous help to frontline healthcare workers,
quickly and at a moment when they most needed it.
Face shields, door openers and ear savers were
important parts of PPE that gave professionals the
confidence of being able to continue to work safely.

However, the makers’ response so far was reactive,
not proactive - even if it was anticipatory to the PPE
shortages. It lacked strategic approaches, which has
probably less to do with makers not being able to
think, organise and act strategically, it's more likely
that their strategy counterparts in healthcare and
regulation were not ready or in the mood of
experimenting in times of the first peak of a
pandemic. Strikingly, the way Covid-19 vaccines
were developed, tested, and (emergency) approved
might indicate otherwise. However, the parties
involved in developing vaccines for sure were part of
an incumbent socio-technical (and socio-
economical) regime, reiterating their technocratic
solutions.

Makers, to the contrary, strengthened the
“movement” part to the notion of “maker
movement”. Time will tell, if that concerns only the
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mediated part (as in the panels of “Plan C Live”) or if
the parties who participated in the wider response -
the makers, but also their networks, the SMEs, the
healthcare institutions - will find ways to continue
their cooperation beyond the pandemic. For the first
time, makers stepped out of their shadow existence
of consenting nerds and engaged in meaningful
social and emotional peer-production. May that
force be with them.

ENDNOTES

[1] It seems no coincidence that in the context of
the pandemic politicians talk about a “new normal”
that would replace how people used to live with
their state-controlled, virus-compatible version.

[2] No recording available as of 31 July 2021.

[3] The US stringency index was at 72.69 from
March 21 until June 14, 2020.

[4] https://opensourcemedicalsupplies.org/
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APPENDIX: PLAN C LIVE PANELS

Table 4. “Plan C Live" panels. The shows marked
with * were hosted by Mike Sense, those marked
with ** were hosted by Dorothy Jones-Davis. The EU-
centric shows, marked in bold, were co-hosted by
one (in the case of the UK: two) local co-host(s); the
co-hosts are included in the number of panellists.
The topic codes are C for community matters, E for
maker education, L for local response (cities,
organizations, EU countries), M for maker spaces,
and P for specific projects.
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Title [between brackets the duration of the recording Number of
Date ) ) Topic 5
in hours, minutes and seconds] panellists
14 April 2020 Tracking and Ranking Open Source Ventilator Projects [30:36] P 5
16 April 2020 The Maker Response to a Global Pandemic [59:00] L 5
24 April 2020 Citizen Response (Chicago) [1:10:15] L 9
29 April 2020 with Dr. Neil Gershenfeld and Sherry Lassiter [1:03:42] L 5
29 April 2020 The Civic Response in Spain [1:26:00] L 9
6 May 2020 Maker Activation in Atlanta [57:31] L 8
8 May 2020 Montana Mask [55:25] P 8
15 May 2020 Maker Response to Covid-19 in Germany [1:10:33] L 7
19 May 2020 The Asylum Saves Us [38:14] L 3
11 June 2020 Maker Response to Covid-19 in France * [1:21:08] L 8
12 June 2020 Fix it Yourself — Repair in a Pandemic [57:54] G 4
17 June 2020 The Keys to Re-Opening Makerspaces [1:07:08] M 9
19 June 2020 The Keys to Re-Opening Makerspaces * [1:03:05] M 8
24 June 2020 Re-Opening Makerspaces in Libraries [1:03:12] M 9
8 July 2020 Maker Response to Covid-19 in the UK [1:08:36] L 6
10 July 2020 Re-Opening University Makerspaces [1:01:35] M 5
17 July 2020 Informal Learning [1:12:36] E 3
31 July 2020 K-12 Maker Educators [1:06:30] E 7.
7 August 2020 Educational Kits [1:10:36] E 9
14 August 2020 Rapid Development Vaccine Collaborative (RadVac) [1:01:46] P 9
21 August 2020 Impacts of Covid-19 in Northwest Louisiana ** [1:18:09] L 4
4 September 2020  Building Resilient Communities [1:05:14] C 6
30 2020 Maker to Covid-19 in the UK [approx. 1:10:00]° L 6
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