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Abstract

The JRC Makers-in-Residence programme is a short-term research-focused residency for
makers, launched at the Joint Research Centre's Makerspace. It is centred on specific
concepts and themes directly tied to the science and technology policy topics considered
in the JRC Annual Work Programme. Each year a new theme is proposed. The programme
promotes capacity building, fosters partnerships with local, regional, national, and
international makers, and improves the open knowledge around the residency selected
topics.

The programme represents an opportunity for makers’ to tackle matters of common
concern relevant for European policies. It creates spaces of dialogue and co-creation
between EU makers and JRC scientific staff and promotes a new way of collaborating with
bottom-up ideas, integrating them as support for citizen engagement practices into the
policymaker cycle.

In the first edition of the makers-in-residence programme (2020-2021), the themes
addressed were:

e Youth: a life through a pandemic;
e Pollinators decline: can you make the difference?

During the residency, makers were asked to produce a tangible outcome, be it a workshop,
a prototype, an artwork, or an exhibition, each of which reflects the personal nature of the
maker’s exploration process of the theme.

The programme had to be significantly adjusted due to the COVID-19 pandemic restrictions
implemented at the Joint Research Centre. The complete closure of the JRC Makerspace
resulted in the programme being reshaped, initially into a hybrid format and later, in a fully
virtual edition.

This report, based on the final reports and prototypes of the five selected European makers,
attempts to present their creative work and to draw some lessons from this experience for
internal use in the citizen engagement processes, as well as for future work with policy
DGs.
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1 Introduction

The JRC makers-in-residence programme (hereby referred as the JRC MiR) is a hybrid
programme for makers, launched at the JRC Makerspace.

Largely inspired by other types of residencies worldwide, such as artists in residence in
museums, the JRC MiR hosts European makers willing to advance their practices on
selected policy relevant themes. It offers an opportunity to create original prototypes,
share knowledge within the JRC scientific staff and activate relationship within the JRC and
the local community.

The JRC MiR promotes innovation and experimentation across the spectrum of science,
engineering, art and craft. As such, the programme provides the necessary space and
freedom for makers to explore and interpret the themes in a creative and experimental
way, mixing different disciplines and ways of thinking, while fostering partnerships and
capacity building with local communities including youth. In this way, the JRC MiR aims to
demonstrate the power and potential of the maker movement and bottom-up production
for citizen engagement practices and as citizen engagement methodology per se.

In all, the programme aims to bring to the policymaking process new ways of approaching
and reflecting on policy relevant themes, with a particular attention to practices and
tangible objects that could serve citizen engagement activities.

This report, based on the final reports and prototypes of the five selected European makers,
attempts to present their creative work and to draw some lessons from this experience for
internal use in the citizen engagement processes, as well as for our work with policy DGs
partners.

Maker: someone who creates or invents things, either using traditional crafts
or technology’. Makers are thinkers, inventors, artists, artisans; all those, who
create, solve problems and bring innovation into our society with the power of
their ideas.

Makerspace: a place where people can come together to create or invent
things, either using traditional crafts or technology?.

Residency: the period of time that an artist, a writer or a musician spends
working for a particular institution3.

1.1 The JRC Makerspace

The JRC Makerspace is a collaborative and community-orientated space embracing the
philosophy of sharing and a spirit of craftsmanship. It is an open space where the
community can meet to co-create, discuss and solve problems together, think and tinker
over matter of common care. It is organised in different areas and is equipped with a set
of tools and fabrication equipment that allow individuals to transform their ideas into
reality. It promotes:

e active participation,
e knowledge sharing, and

! https://dictionary.cambridge.org/dictionary/english/maker
2 https://dictionary.cambridge.org/dictionary/english/makerspace
3 https://www.oxfordlearnersdictionaries.com/definition/english/residency
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e scientific research through open-ended exploration and experimentation.

The JRC Makerspace is also a space to explore new methodologies of citizen engagement,
as well as on recent phenomena like citizen science and DIY movements as more profound
and care-oriented forms of societal participation in techno-scientific innovation processes.

The JRC makerspace, the first of its kind in an EU institution, is located within the premises
of the JRC site in Ispra, Italy.

1.2 The JRC Makers-in-Residence programme (JRC MiR)

The JRC Makers-in-Residence programme (JRC MiR) is an annual programme run by the
JRC Makerspace. The residency invites makers to undertake a journey of exploration on a
set of themes driven by European Commission policy priorities, in an environment at the
crossroad between science and policy.

The programme provides a working location (the JRC Makerspace) and resources to EU-
based makers willing to further their multidisciplinary practice in connection with research
at JRC, with local communities and with other peers.

One of the objectives of the JRC MiR is to create and reinforce spaces of dialogue and co-
creation, often involving youth, enabling creative forms of experimentation, engagement
and issue framing. Calling for the contribution of the makers’ community, the JRC MiR set
an inclusive scene for bottom-up and creative approaches for looking into matters of
common concern.

The outcomes (or final prototypes) of the maker’s projects are envisaged to be a booster
for citizen engagement activities and might extend and enrich JRC’s current practices.

In sum, the JRC MiR aims at:

e developing original thematic projects (multi-disciplinary; combining art, science and
technology),
attracting innovative ideas,
promoting partnerships,

The JRC MiR provides:

e unique location at JRC (research centre supporting policy with science and
knowledge),

e resources (i.e. JRC makerspace, equipment, grants),

e spaces for exchange of ideas between makers, researchers and locals,

e visibility for cut-edge ideas (publishing, disseminating and communicating the
results of the work).



2 The JRC Makers-in-Residence programme Edition #1
(2020-2021)

The JRC MiR was launched in 2020, and its first edition run over 2020-2021. In this first
edition, the themes proposed were:

e Youth: a life through a pandemic;
e Pollinators decline: can you make the difference?

Makers were selected by the JRC team responsible for the JRC Makerspace, via an open
call for entries published on EU Survey. The call was disseminated across the network and
published on EU Science Hub, the Joint Research Centre website. Five makers were
selected and offered a fully-funded residency and a close collaboration with JRC staff, in
Ispra, in connection and interaction with the local scientific community — mainly experts
on pollination, social scientists, and members of the maker community - as well as with
other external experts with interconnected interest and projects.

In its first edition, due to COVID-19 pandemic, the JRC MiR offered a virtual space on MS
Teams and resources such as individual grants, knowledge and connections with experts
with the aim of fostering the development of unique projects and creation of prototypes,
as well as activating relations with the community.

Tangible outputs included the creation of prototypes and workshops, each of which reflects
the personal nature of the maker process when exploring the theme. Through the JRC MiR
programme, the JRC Makerspace was also able to establish a connection with new
organisations and communities across the EU (e.g. FabLab de Nimes, YCUK, Giardino
Faustino).

The JRC Makerspace put forth an immersive community engagement programme to
network, incentivize and stimulate European makers and local maker communities through
regular meetings, brainstorming and informal sessions and a final event.

MS Teams was used as main platform to connect JRC staff and other experts with the
makers, as well as to receive and share relevant documents. A MS Teams group was
created with a General channel, used to circulate transversal information and
announcements useful for all makers, and Individual channels for each maker that
supported dedicated sessions, literature and ad hoc information exchanges. In addition,
“Cofféee Collective” was established as a networking channel, where meetings have
occurred to boost synergies within the community, and fostering its expansion with the
inclusion of experts working on the same theme (e.g. Pollinators Decline) or with similar
methodology (e.g. engagement with youth). The Cofféeé Collective aimed at offering a
place for informal exchanges, collective reflections as well as cross-pollination between the
activities and projects. The activities during the programme have been disseminated
through internal and external communication channels (i.e. JRC internal network -
Connected, JRC website Science Hub, and social media platforms), inviting JRC staff and
broader maker community members to contribute or to attend the various activities.

Lastly, the final event was open to a wider public, upon registration, in the form of a
Webinar and occurred on Zoom platform. The recordings of the webinar are available on
the Science Hub website?.

4 https://joint-research-centre.ec.europa.eu/jrc-makerspace/jrc-makers-residence-programme/makers-and-
projects-jrc-makers-residence-edition-1 en
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3 JRC MiR as an enabler of citizen engagement activities

The maker movement is highly present in Europe, with this been translated in a significant
relevant number of makerspaces across the EU member states (Rosa et al., 2017). The
proliferation of makerspaces and similar structures has proven that these new models of
co-creation are important spaces for innovation and local-based solutions. Moreover, it has
been proven that these places have the potential to have an impact on the production
processes and on society at large scale, this being particularly evident during the COVID-
19 pandemic (Kieslinger B et al., 2021).

The JRC MiR aimed to be a catalyst of creative ideas and fresh thinking over matter of
common interest and closely linked to policy priorities which can directly be implemented
into citizen engagement activities. The programme intend to create a space where new
ideas and approaches coming from the maker perspective can emerge and be developed
into a tangible objects useful at enlarging the set of tools and materials for conducting
engagement activities over policy relevant issue, e.g. the pollinators’ decline. Importantly,
the JRC MiR aims at including grassroots methodologies, approaches, reflections and
visions, as part of maker bottom-up environment, and recognising the importance, the
power and potential of the maker movement and collaborative production. The tangible
outputs of the JRC MiR are indeed essential elements to experiment new forms of
engagement that go beyond conversational practices and are based on material
deliberation.

In this way, the JRC MiR sets the scene to foster the makers’ contribution to tackle matters
of common concern. Those final contributions could directly contribute to the design of
toolkits for citizen engagement activities under specific policy files, as well as serve as
inspirational model for citizen engagement processes and methodology.

The final prototypes have not yet been implemented in current activities within the citizen
engagement endeavour of the JRC, but rather used so far as aspiration for the JRC projects,
especially within the theme related to pollinators decline. Nevertheless, there is an overall
sense that the JRC needs to keep engaging the makers’ community and other emerging
grassroots practices and approaches, ensuring the completeness and robustness of
participative ways to tackle matters of concerns.



4 The makers and their projects

The JRC MiR first edition hosted five EU-based makers (including UK and Norway) willing
to undertake a journey of exploration of the themes proposed. They were:

1. Dalia Gregorova
2. Ferran Fabregas
3. Finn Strivens

4. Justé Motuzaité
5. Sam Rees

In the subsequent sections, a short summary of their contribution is presented (a visual
extract in Figure 1), while the full report of their work is included in Annex.
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Figure 1. Collage of pictures extracted from the makers’ reports.

4.1 Dalia Gregorova

Dalia Gregorova is a Slovak freelancer residing in France with a background in architecture
and information technologies. During her work for the JRC MiR, Dalia focused on digital
fabrication, the maker movement and participative architecture, examining her conviction
that everyone is capable of creation, which is at the heart of her project.

More information about her background and portfolio is available in the link:
http://dalia.gregor-design.eu

From Prototype X to Rocket X project:

Prototype X starts as a participative project focused on the challenges that the COVID-19
pandemic crisis poses to young people. The project has been developed with a small group
of young people from the Booster social centre in Beaucaire, France.


http://dalia.gregor-design.eu/

She worked under the theme of Youth: a life through a Pandemic, working on an
intentionally open proposal that leave indeed open to the possibility to tackle various topics
or challenges that young people have faced during covid 19 pandemic and have a link to
the local context. The nature, size, material, and purpose of the final prototype are
intentionally unknown, as the ‘journey’ of its collaborative creation and experimentation is
as much relevant as the final result.

The process included collective reflection with the young community, creative and
participative design workshops and digital fabrication laboratories at the partner
makerspace FablLab Nimes, with the help of our colleagues - Anna Paola Quaglia and
Magdalena Tendera.

During the process, the emerging dominant effect of the COVID-19 pandemic for youth
was isolation. Hence the final prototype, Rocket X, developed with the idea of creating an
artistic object that could serve as Conversation Starter (setting a physical object in front
of which people could start a conversation about the impact of the pandemic on young
people’s life), but also as a Witnessing Item (collecting stories and being a place where
people can share, read others and do not feel alone).

So, Rocket X is an object that host stories, experiences, losses and gains of who
contributes. It is composed by qualitative modules with testimony of written stories as
stackable post-it, and by quantitative modules with colourful chips representing how the
life of people was affected by the pandemic replying to the question: “What did the
pandemics affect in your life?”

The shape resembles the idea of dreaming about the future and also it is the symbol of the
Booster Social centre. Rocket X has been co-created and produced, now implemented in
its local context at the Social Centre. It could also be re-used for other local or not local
projects.

In the Annex I, the full report and images can be found.

4.2 Ferran Fabregas

Ferran Fabregas (https://ferranfabregas.me/lifebox/) is a computer scientist and
programmer by professional and student of a biostatistics and bioinformatics master.
Ferran started in the “maker” world 7 years ago, in which he havs developed a cross-
disciplinary knowledge in different disciplines from digital manufacturing, electronics,
robotics, microcontroller programming to education.

Pollinators in a box

Ferran has applied his expertise of computer scientist and programmer to the theme of
Pollinators decline: can you make the difference?

Pollinator in a box is an artistic, interactive educational simulation of a virtual ecosystem
where different pollinators and flowers interact, and where users can observe their lives,
relationships and evolution over time. After setting the parameters of the species, the user
can visualize species behaviours and their evolution in real-time and have a sense of their
dynamics and relationship. The parameters can be set digitally through a Web controller -
accessible via website, allowing the simulation to be projected, or manually through a
Physical controller with knobs, resulting in an object.

The project developed through research and thanks to the collaboration with a pollinator
expert from the JRC network. Indeed the collaboration provided with knowledge and with
the understanding of the biological concepts and relationships and supported its translation
into a code that wants to recreate and simulate the ecosystem. Programming, iterations
and testing resulted into a final deliverable called Pollinators in a box


https://ferranfabregas.me/lifebox/

The project can be implemented in museums, exhibition and schools for educational
purposes.

In the Annex II, the full report and images can be found.

4.3 Finn Strivens

Finn Strivens is a designer, researcher, and foresight practitioner with a drive to enable
diverse groups to imagine and influence their collective futures. He is an NGFP fellow with
the School of International Futures, where he is working to enable young people to
influence scientific research by imagining alternative futures.

Tik Tok Futures

Finn worked on the theme of Pollinators decline: can you make the difference?, using
an innovative and co-design approach, to explore how humans might interact with
pollinators in the future.

Supported by interviews to researchers and experts in biodiversity, pollinators
conservation and colleagues at the JRC, he set a future framework that served as a base
for dialogue on the future imagination scenarios with the youth group.

Preliminary to the final prototype and in a creative, fun and participative fashion, he offered
to the group of young people the tools to imagine the future, to build the knowledge and
the understanding of pollinators, as well as to build ability to be imaginative about the
future. In this way the group started by prototyping hypothetical fictional objects that
might exist in the future world they have imagined (e.g. iSun a speculative device able to
concentrate the sunlight to plants and attracts pollinators in the garden in a possible future
where tech companies have massively capitalized on the environment and biodiversity).

Finally, Tik Tok Future resulted in 8 fictional Tik Tok videos and a re-usable format for
youth engagement through Tik Tok. They are prototypes of a number of possible futures
(e.g. a future news format reporting the crisis; or a short clip imagining people sharing
underground copies of the bee movie to learn about pollinators in a censored world; or a
job advert for agricultural engineers using drones to drive pollination).

Those videos are lens on the future. They can be used to inform our actions in the present
and help to take informed decisions about where we want to go. The work of Finn can be
implemented on citizen engagement activities on other themes, as new and creative way
to engage youth to have a voice.

In the Annex III, the full report and images can be found.

4.4 Justeée Motuzaite

Justé Motuzaité is a Product Designer pursuing her Master's Degree of Integrated Product
Design at Delft University of Technology (The Netherlands). In 2019, by doing her
internship in Milan, she got into the maker community and had experience in various Fablab
projects including sustainability, co-design and design for empowerment.

Urban Wild Pollinators

Justé worked on the theme of Pollinators decline: can you make the difference?. In
the project Urban Wild Pollinators she explored the relationship between human and
nature in urban contexts, focusing on biodiversity and habitat conservation. Furthermore,
she included interesting aspects as the intentional wilderness as important element to




relate with biodiversity and its very beauty exploring its possible implication in the change
of prospective, and the aspect of the fear of insects sensed by the citizens who lives in
cities but with different geographical backgrounds.

Urban Wild Pollinators is an open source toolkit that includes wild pollinator habitat
design, ground unit design, embedded in a workshop framework. Justé imagined this
toolkit to serve as tool for citizen actions to fast-forward a regenerative urban
transformation and help discussions about possible local initiatives for habitat creation. The
application of her work in educational context where different levels of fear of insects can
be explored, including VR experience, or used as a CE activity in planning greener and
more bio-diverse cities.

In the Annex 1V, the full report and images can be found.

4.5 Sam Rees

Sam Rees studied Interactive Arts in Manchester, UK and has been teaching interactive
media at the Iceland University of the Arts, Reykjavik since 2015. A generalist with a
passion for zine and maker cultures, in his personal practice he repurposes robotics to
create interactive installations. Recent events include participation in Reykjavik Festival of
Electronic Arts (RAFLOST) and a residency at Signal Culture (USA). More information at:

www.ififoundafrozentimewarpidputitinthemicrowaveatyourhouse.co.uk

Unidentified flying animals

Sam worked on the theme of Pollinators decline: can you make the difference?. The
project Unidentified flying animals develops three final prototypes experimenting with
three parallel streams of investigation related to the human-nature interaction, such as
standardization of the records, perception of insects and the resolution of the records.

The prototypes constituting Unidentified flying animals project are: a camera trap
prototype to obtain systematic recordings, a prototype for selfies with pollinators with
augmented reality, and a prototype tool to support 3D scanning.

The camera trap for insects using a simple phone macro lens results in a cheap and
reproducible method for standardization, enabling users to have a good level of
identification of insects. To approach the relationship between humans and insects, Sam
has used a creative, playful, and artistic approach based on AR to shoot selfies with
pollinators, allowing proximity with the insects and some fun results.

Last, he worked on the ethics aspect of the insects observation developing a tool to support
the identification of insects avoiding the killing aspect of the specimens Sam work aims to
provide tools for the community of observers (e.g. users of iNaturalist), raise reflection on
ethics and explore the emotions linked to the relation between human and insects, like
fear of hate and how to challenge that, with a playful approach.

In the Annex V, the full report and images can be found.
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5 Challenges due to COVID-19

The JRC MiR was intended to be a residence programme physically located at the JRC
Makerspace, in Ispra, Italy. The COVID-19 pandemic has posed great challenges to the
original plan, given the distributed closure and the local inaccessibility of the site. The
programme had to be reshaped, initially into a hybrid format and later, ultimately in a fully
virtual edition.

The reshaping of the programme consisted mainly in extending the duration of the
programme and adapting some activities and part of the projects into distributed proposals
while excluding site visits and central work at the JRC Makerspace. This reshaping included
the involvement of communities in the makers’ local environments, or a more extensive
participation at their local premises, establishing new collaboration with local makerspaces
or groups, and supporting the exchanges with scientific experts through digital means
(emails, virtual meetings).

The COVID-19 pandemic posed mayor challenges for makers in the construction of material
objects, due to the reduced resources in terms of consumables or access to shared
equipment. Moreover, as the measures to contrast COVID-19 pandemic entailed physical
distancing, this has challenged aspects of projects and skills development related to
working together and boosting community building. Digital networks and virtual meetings
revealed to be weaker or slower to establish.

The COVID-19 pandemic forced a multiplication of events and action mediated by screen,
increasing people fatigue for engagement. The digital word revealed its constrains in terms
of community building and ideas exchange. All the communication were conducted through
the MS Teams platform and dedicated channels, which was extensively employed and
supported the individual work of the makers as well as the work as a team. Interaction in
the platform was scarce mostly used for unidirectional announcement or all types of
meetings, possibly due to inexperience with the platform or excess of online stimuli.
Nevertheless, COVID-19 pandemic has determined the extension of the collaboration time
with the makers, enabling deeper reflections and development of the proposals.

The makers were flexible to adapt their projects and generated new solution to fulfil the
work within the MiR programme. They worked with dedication and enthusiasm, managing
to deliver innovative and useful final products.

In sum, the COVID-19 pandemic represented a ‘stress factor’ for the makers and for the whole
programme, but it also highlighted the flexible and resourceful nature of the community.

11



6 Reflections and recommendations

Programme

The JRC MiR programme was an initiative that managed to overall involved the makers in
experimenting with policy relevant topics. The success of the programme can be measured
by noting that:

e The proposed deadlines were met in all activities and the final event was
successfully carried out;

e It raised interest within the maker community, resulting in invitations to present
the initiative (e.g. at the Pop-Machina General Assembly) and requests for
information (e.g. municipality or local groups);

e The number of Twitter impressions and link clicks on the day of the publication of
the programme, respectively 4,875 and 35;

e The feedback received from the makers participating was very positive. Moreover,
all of them were engaged in all activities during the programme (including informal
meetings such as Cofféeé Collective).

e The growing interest within the JRC expert community with a high potential for
application of the makers’ final prototypes (e.g. positive feedback from experts
working in STING Pollinators Decline).

The dissemination of the programme has followed mostly the content management plan
(relevant channels, #, @ and communities identified, content was prepared in advance).
The plan was communicated to the social media team in advance. Extra effort was put in
the appearance of the web presence of the makers and projects. However, more posts
communicating the progresses in the development of the prototypes would strengthen the
dissemination of the programme and increase its visibility. This would imply to increase
the number of posts/tweets from JRC side, as well as to establish a structured effort from
makers’ side.

The milestones of the programme were achieved during the programme. However, the
timeline had to be adjusted due to COVID-19 pandemic and resulted in a final event for
July. An immediate consequence was that the attendance was below the expectation. The
timing of the social media promotion was also not ideal with the promotion of the final
event being done at last minute and mostly from personal accounts.

Online environment

The communications with the selected makers was done through the MS Teams platform,
via dedicated channels. The main purpose was to support the individual work of the makers
as well as the work as a team. However, the interactions in the platform were scarce and
resulted in it was mostly used for unidirectional announcements or for the meetings either
official or informal. This was most probably due to the inexperience of using the platform,
being unfriendly for some users (e.g. those with Linux environment), or due to an excess
of online stimuli during the COVID-19 pandemic.

The establishment of virtual network with the JRC MiR programme (e.g. with Cofféeée
Collective) aimed to foster the exchanges of ideas among the makers as well as of expertise
and resources in the hope of boosting the creativity and potential inspirations with
transversal exchanges with other experts. The programme also intended for an
independent use of the online platform as a mean to have regular check-ins about the
status of the various projects. However, given the size of the group, the meetings were
challenged by running online, often with overtime presentations and not always leaving
enough room for productive discussions. Possibly the restraint was the size of the working
group associated with a dilution effect and therefore individually less effective. A
programme with a smaller maker group might provide different results in terms of
networking, checking-in and willingness to interact. For example two or three makers are
likely to feel less distressed or more engaged. Moreover, unstructured, co-created agendas
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or guiding question-based meetings could improve the results and meet the engagement
expectations, being more effective, constructive and boosting the group creativity and fun.
In this way, the participation can be experienced as a value for better networking,
productive iteration, project development, capacity building and exploitation of the
resources.

Makers, connections and projects

The makers were selected examining the candidates’ profiles, portfolio and proposal
submitted to EU Survey. Geographical and gender representation was only considered in
last resource. Eventually, five EU-based makers were selected to participate to the JRC MiR
programme First Edition 2020-2021.

The project proposals were aligned with the scope and themes of the programme,
introducing the citizen engagement aspect present in the call. The inclusion of certain
citizen engagement aspects in the projects, such as prototype co-design, workshop co-
creation or introduction of experiential approaches, improved the capacity of adaptation of
the projects to external factors (e.g. COVID-19) and offered the possibility for new
collaborations (e.g. in local makerspaces). However, the same aspect introduced a certain
degree of complexity for conducting the activities with others and for accessing public
spaces due to the COVID-19 pandemic restrictions. A possible way to tackle this is to look
for projects with a stronger prototyping element that are not structured on participation of
others into the process. Therefore, it would be excluded any proposal with workshop as
part for the development of prototypes. Instead, testing the final prototype could be
structured as a workshop. A future call might be requesting applicants to present or
establish connections with local spaces or organizations that can host and support the
maker work within the JRC MiR. The list of network and local affiliation can be implemented
into the EU survey as mandatory section.

Generally, makers followed the activities with enthusiasm, providing text and material also
for the MiR website. They participated to all formal meetings as requested, as well as to
the informal gatherings such as the Cofféeé Collective. However, their activity on the MS
Teams platform was quite limited, if not absent. A possible way to tackle this is to have
sessions which are more interactive, e.g. suggesting a topic to unpack, or proposing a
question on the channel to motivate engagement. In addition, another suggestion is to
establish a structured interaction within the MS Teams platform and with the group.
Specifically, makers could be asked to compile an online logbook to record activities and
interactions with other makers during the programme, and shared it with a weekly
frequency. A template could be created with a section dedicated to the community
contribution. Lastly, the networking activity of the maker could be acknowledged in the
final certificate, which could be done in a form of a passport where categories include
networking and community contribution.
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7 Conclusions

This report provides an overview of the JRC Makers-in-Residence programme, describing
the projects developed in its first edition (2020/2021). It gives also insights into how ideas,
approaches and solutions coming from the maker environment constitute significant
contributions to citizen engagement activities and participatory practices, especially in
organisations at the crossroad between science and policy, such as the JRC.

The JRC MiR showed that the makers’ final prototypes have a potential immediate
application in citizen engagement activities, even more as an expression of civic
engagement from bottom up in matters of common interest and care. In addition, the
makers reflect their local environment and knowledge, providing key lens of interpretation
and application in specific context and conditions.

Lastly, the report shows that the programme enacts as empowering enabler, giving
capacity to certain groups to face and confront with topics of impact in European policies.
The makers’ response was highly committed and inventive, as well as resilient and flexible.

COVID-19 pandemic represented a major challenge for conducting the programme and for
the makers, but also revealing the wider possibility in connecting people as mass. It also
highlighted the indispensable role that physical presence can play in initiate creative
processes and in boosting collaboration.

The JRC MiR first edition was a pilot programme to test the concept, structure and the
general response.
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1. INTRODUCTION

1.1. AUTHOR

| am Slovak freelancer working in architecture and digital fabrication currently residing in France.
While growing up and spending time in hacker culture and through my architecture studies | have
developed particular interest in the DIY (do-it-yourself) and maker movement and the notion that
everyone is capable of creative design , when given proper tools and knowledge.

In my work and studies, | am trying to explore the role of an architect and a designer in an era that
some people call the new industrial revolution, where anyone is becoming able to create,
download, modify and produce design.

| believe that architects and designers have an obligation to use their “powers” to make the world
better, not only through their design skills, but through the multidisciplinary nature of architecture
and design. As architects, we should be able to let go of our “creator's” ego, however painful that is
and share our pen with others. We should listen, learn and teach (and make and build). We should
use our knowledge to guide others, but we should also gain knowledge from others and be guided
by them. | believe this is the way to assure true value and quality.

1.2. CONTEXT

In 2020 Makerspace of the Joint Research Centre of the European Commission has launched a
call for applications for the 1st edition of makers-in-residence programme with the themes:

> Youth: alife through a pandemic
o Pollinators decline: can you make the difference?

Since in my older projects | focused a lot on youth, digital fabrication technologies and
participative design, | have decided to answer this call and apply for the theme “Youth: a life
through a pandemic”. It seemed like an interesting fit and a good opportunity to develop my
interests, help others, and make something interesting.



1.3. PROPOSAL AND OBJECTIVES

| have submitted proposal for a participative project named “Prototype X” focused on the challenges of the
Covid crisis that involves a group of young people that, together with me and the researchers from JRC and
staff of a local Fab Lab, would help develop a prototype, from which they would benefit by learning new
skills and hopefully by better emancipation in regards of their technological and design capabilities.

Given the participative nature of the project, its form and purpose were intentionally unspecified as they
would evolve as the project progressed through making and collaboration. The only objectives at the
beginning regarding the final prototype were that it would be easy to reproduce, universal to use, open-
source and digitally fabricated with the basic equipment of a Fab Lab.

At the very beginning, there were many ways to imagine the outcome. The final result could have been
anywhere from atiny gadget, through artistic object to public space design.

Multiple themes were considered, for example how to be socially distanced, but together. Or how to spread
covid19 awareness between the youth, how to deal with the intergenerational rupture the pandemics
causing. It was also conceivable to develop tools to facilitate learning or help them with their future
prospects.

The prototype was destined to implant itself and serve purpose in the local context of its co-creators (the
group), which in the end happened to be the local social center.

project’s objectives
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local context

group of young
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easy-to-reproduce
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] Open-source interior hangout
| PY together but socially distanced.

& ©

digitally fabricated open-source
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An open-source gadget that can
facilitate distance learning.
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2. JOURNEY

2.1. GATHERING THE PARTICIPANTS

Once JRC gave the project a green light, | started to gather the
participants and create partnerships.

booster youth

| have invited a local social center EVS Booster in Beaucaire,
with which | worked before on other projects, to collaborate
and organize a group of young people with the intent that the
fabricated prototype would benefit their space.

booster le fablab de nimes

Then | got in contact with the Fab Lab de Nimes, if they would be willing to host us for a few sessions
and let us use their equipment so the participants could learn the technologies and prototype the
object with me.

Once all parties were on board, the project was ready to start in February 2021.

The group that Booster put together consisted of 5 young students — Amina, Souad, Nour, Fadwa
and Salim, who are all between 17-20 years old. Fadwa, who is 17 just successfully finished her
high school in administrative management, the rest of the group are university students studying to
be journalists, education counselors or to work in banking. All of them are also currently working
atthe social center, either as an internship, civic service or part-time employees.

This group of young people did not have any previous experience with digital fabrication, design
or DIY techniques or any particular interest in them, but they were eager to try and learn.

The EVS Booster social center itself works predominantly with the North African and South
American local population and their descendants and helps them with various practical and
administrative processes. It also provides various activities for local children and accompanies
local young people in professional integration which was partially an intent of this project.

- .
£
AMINA SOUAD NOUR FADWA SALIM
Amina, 20, is a Souad, 20, is doing Nour, 20, is doing Fadwa, 17,is a high- Salim, 20 is studying

communica-tion and
journalism student in
Montpellier. She likes
collecting memories,
and moments through
photography.

her degree in Econo-
mic and social admi-
nistration at the Univ-
ersity of Nimes.

She would like to
become a senior
education counselor
in middle and high
schools.

her senior techno-
logist's diploma in
banking.

She likes to swim,
play football, and
spend time with her
family and friends.

school student in
administrative mana-
gementin Nimes.

She is currently doing
an internship at the
Booster social center,
helping minority po-
pulation with various
administrative pro-
cesses.

Economic and social
administration to
become a special-
needs educator . He
speaks french, arab
and spanish and is
currently employed by
the Booster.



2.2. ROADMAP

The project started with a brainstorm phase to begin various reflections to define the purpose and
the nature of the prototype, formalize it and begin to visualize it.

During this phase the participants were also introduced into the world of makers and digital
fabrication.

In the prototyping phase the participants developed and experimented basic technological and
design skills and further advanced the prototype.

Then we moved to an intensive final prototyping and fabrication week at the Fab Lab of Nimes and
finished with testing the prototype in-situ in the space of Booster

All'in all, the project took 6 months to be completed. During this time, | had organized 10 sessions
(3-8 hours) with the participants at the Booster or at the Fab Lab, followed by 6 full intensive days of
final fabrication work at the Fab Lab de Nimes.

@ !niroduction into the ® Developm'enf of basic @ Fabrication Testing & evaluation
world of makers fechnolqgmal ) & Finalization _Of the prototype
and digital fabrication and design skills of the prototype in-situ

@ Decisions on the focus @ Development of
of the project basic prototype
and its functions

@ Bosic formalization and @  Experimentation
visualization of the ideas




2.3. BRAINSTORMS

In our initial sessions we have researched, discussed, and identified some of the issues the young
people, including the participants, are encountering due to the pandemic such as amplified
impact of discrimination and abuse, precariousness, depression, isolation, sense of
abandonment and many more.

Methods used:

* Freediscussions

* Research of various sources (articles, interviews, debates)
* 6 thinking hats brainstorm method

We had several ideas on what we could focus on, mostly practical things to battle the isolation or
precarity of young students. We have also considered the educational tools to teach kids and
youths about the Covid19.

The problem that stood out the most was the social isolation the young people were facing. We
had many doubts if we were capable of responding to it sufficiently. After a deeper reflection, we
started to ask ourselves whether the ideas we have collected so far are relevant and could truly
make any difference and whether this problem wouldn’t be better addressed in a practical sense
through the virtual world.

Also, due to the possibility that by the time this prototype would be finished, the worst part of the
pandemic would be over (which has proven to be rather wishful thinking), we have decided to
orient ourselves into a more of an artistic direction.

Finally, we have decided to create an object that would open a discussion about what we were
going through and allow us to share it between each other. It would serve as a witness, a sort of
remembrance of our experiences and sentiments regarding the past year and a half.

At first, we have imagined it as a sort of a metaphorical tree and the experiences and emotions as
its branches and leaves. The tree would grow organically as more stories and experiences would
be gathered.

Fully grown, it would witness the life during the pandemics of the local population that frequent the
social center, and hopefully, give sentiment o some that they are not alone.



2.4. EXPERIMENTATION

To make things more fun for the participants, give them some context and improve their skills, |
have also inserted some fabrication workshops and general discovery of the maker movement
into our program.

We did some hands-on experimentation with 2D and 3D design and fabrication with 3D printing
and laser cutting. | have also introduced them into the philosophy and history of maker movement
and through my past projects illustrated the journey from the idea, through concept into the final
object.

These workshops consisted of :
* presentation about the prototyping process of the FABCAT
project, a house for stray cats fabricated by laser,

* detailed tour of the Fab Lab de Nimes by its fabmanager
Rajad,

*  Maker movement presentation - roots, evolution, main
personalities and inventions, philosophy, ideology,
purpose and various typologies of making,

* 3D modeling & printing initiation - conception, modeling
in tinkerCAD and printing a personalized ring,

* and 2D drafting and laser cutting initiation - drafting a
personalized keyring in Inkscape and cutting/engraving it
on the laser.




2.5. DESIGN & PROTOTYPING

As the project progressed it started to take form and
fill with content. We have slowly started to define the
function, basic form, purpose, various components,
and materials. The tree was transformed into a
rocket, which is in the logo of the social center and
also, according to participants, it makes them dream
about the future, and better times.

The principal object in the form of a rocket would
serve as a sort of a “skeleton” for the modules whose
role would be to interrogate the impact of the
pandemic on life of people that frequent Booster.

The rocket could later serve other purposes in the
lobby of the Booster, such as to showcase their
projects, distribute flyers and information and so on.

The participants later also suggested that we could
conceive our interrogation modules in a way that they
could also be reused later by Booster for example for
visitor’s satisfaction survey.

Regarding the modules, it took a long reflection on what we wish to capture by them. There were
many options on the table — capture the emotions, stories, secrets, losses and gains, create
surveys, or write letters to each other through the object.

We have decided to collect the experiences and sentiments in two ways, one more quantitative to
create a color mosaic of experiences and one more qualitative that would explore them further.
We also wanted to use some electronic elements such as color and movement sensors but have
abandoned these ideas. As another confinement hit, | did not have time to go into the electronics
subject and also, we were doubting the usefulness and necessity of those elements.

INITIAL “SKETCH"” - SKELETON & MODULES

hello world

color mosaic screen

color mosaic dispenser

color mosaic receiver
with color sensor

stories template dispenser

stories anchorage sysiem

(4]

desinfection gel distributor

quantitative survey

qualitative survey

Other possible modules: 4
flyers distribution, storage, ...




2.6. CONTENT

After our brainstorming session with JRC social scientists Anna Paola Quaglia and Magdalena
Tendera we made the final decision about what and how we wish to examine and achieve.

The purpose of our object is to share experiences and start a conversation about what the
pandemic does to us, to see others' points of views and discover how our lives were affected. The
purpose of our “surveys” is not scientific research, but rather a look into each other’s lives and
hopefully, some feeling that even though we were isolated, we were not alone.

To this end, we have decided to ask people of Booster two things:

WHAT DID THE PANDEMICS AFFECT IN YOUR LIFE?

MY MY MY MY MY

OTHER
EDUCATION  RELATIONS HEALTH FINANCES LIBERTY (tell us)
mental/physical

WOULD YOU LIKE TO SHARE MORE? TELL US/DRAW MORE

2.7.FORM

The design of the rocket also went through various transformations. | was looking forward to this
to be a participative process, but sadly, due to the confinement imposed in April, | had to take this
part on myself with few online exchanges with the participants.

| also wanted to work more with laser cut models and test the form in real life, but the fab lab was
also closed so | had to rely on my imagination and 3D modeling software.

| tried to work with the concept of the rocket to my best ability, simplify the design and make it more
subtle while keeping in mind the fabrication and assembly requirements. The round shape for
each level was not working very well, especially for the implementation of modules so | tried to
play with various forms, such as hexagon, octagon, many-many-gons, until | arrived at an obvious
most logical and practical conclusion —a square.

1"



3. MAKING

3.1. MAKING THE ROCKET

In June, | spent an intensive full week in the
Fab Lab de Nimes, to finalize the object with
occasional help from the participants, who
were quite busy at the time with their studies.

The first two days were filled with making
small models of the final object, to test and
verify its assembly process and stability. It only
took 4 models to find a satisfactory solution.

For the final fabrication of the rocket, | have
used Tcm thick plywood from poplar. Since
the material was not completely flat, the laser
focus was often off, so | had to divide the
drawings into many pieces and cut them with
adjusted focus individually. It took me a long
time to figure this out the correct way, but
afterwards, the whole object was cut out in a
matter of hours.

| am aware that the CNC would have been
more suitable for this kind of object, but |
wanted to stick with the laser cutter
technology, since it is more accessible and
participants were familiarized with it.
However, the plans can be used both on CNC
and laser.

Laser cutting left assembly elements with a lot
of burns and ashes, so afterwards, together
with participants, we cleaned them, painted
the edges and using an electric sander we
sanded each face to obtain a nice clean finish.

And after that was done, the pieces were
ready to be assembled.




3.2. ASSEMBLY

The assembly was very easy; it only took about 5-10 minutes. The only difficult part was to
put the bottom(2) and the top(6) part together at the end. With the help of two other
people, we managed to push it in, but it needed quite an effort. | believe that was a good
thing because it assured a good stability.
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Two layers of varnish later, the object was done. In the picture, you can appreciate the mothership
with its little baby ships.

W For the assembly purposes, to slide the parts onto the frame, there is a hole
on the top three levels. It is possible to fill it with leftover wood from laser
cutting, but we thought that for the aesthetic qualities we would try to fill it
with 3mm acrylic glass.

To resolve the question of holding them in place was a bit of a challenge.
What we did was to cut little 1cm squares from some leftover 6mm plywood
that was lying around the Fab Lab to serve as holders and glued them to the
main structure. Then we just placed the acrylic glass on the top of it. This is
definitely a part of the design that can be improved.
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3.3. MAKING THE MOSAIC

After the main part was done, it was time to
move onto the modules. | have decided to start
with the mosaic part, which demanded a lot of
time on the laser.

There were three parts to make:

* Colorful chips that represented various
areas of life that have been affected by the
pandemic,

* colorful distributors for the chips,

* and finally, the object that would hold the
mosaic.

For the chips we have used 3mm plywood that
we spray-painted according to the color code,
then engraved and cut. We have made in total
100 chips for each color. Every color took
about an hourto fabricate.

Since there were six colors, we decided to
make the distributors in the shape of triangles
for each color, so together they would create
an interesting hexagonal element. For these,
we have also used 3mm plywood. After the
cutting we assembled and glued them
together and for a nice finish sanded the
edges. At the end, we decided to spray paint
them each with their color.

The receiver (mosaic) was to be installed in the
main part of the object, in the height of the
hands. It is quite a dominant position and the
receiver is quite big (50x30cm). To not
interfere with the main structure of the rocket, |
decided to use transparent acrylic glass that
could slide onto the object and could be
removed when not in use.

The mosaic receiver is also equipped with a
holder for the main question which was
printed on a paper and can be replaced at any
time to pose another question.




3.4. MAKING THE STORIES

For the stories part, | inspired myself with Enzo
Mari’s Fable game and developed a stackable
system so the people that want to contribute to
the object could also contribute to the
structure.

| originally wanted to use cardboard and
engrave the question on it, but | was bothered
by the fact that that the staff of the Booster
social center would have to always create new
ones, and also, that people who would
contribute to the object would break the
templates while trying to forcingly attached
them onto each other.

In the end, | decided to go with Tmm
polycarbonate that is much more durable and
offers the possibility of further reuse and,
finally, also has better aesthetic qualities. The
templates themselves were printed out
separately on thick paper and cut.

The template with the questions can be then
attached to the polycarbonate with double
scotch, or in my case — with little stickers that
are used for the photographs.

Later it can be removed and replaced with
something else, for example kid’s drawings or
photos.

| have then quickly drawn up a distribution
holder for the stories from the remaining 3mm
acrylic glass, which can be also used for flyers
distribution.

After all parts and modules were ready, it was
time to carefully pack the object and load it
into my car and transport it 20km from Nimes
to Beaucaire. | was very worried about this
part, but all went well in the end.




4. AFTERMATH

4.1. TESTING PROCESS

And finally, the day came, when the rocket was ready to be installed and tested in-situ in the
reception space of the Booster social center. The participants, who work there, were there to
explain the project to the visitors and help and encourage them to contribute. | checked every few
days on the progress which grew steadily.
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4.2. MOSAIC - RESULTS

In total, we have collected about 160 engagements through colorful chips and 36 stories. The

mosaic contained chips that represented how people’s lives were affected by the pandemic.

It contained a big variety of answers and not just one that stood out. | personally expected to see
yellow, that represented liberty, the most. But for many of the contributors, the pandemic’s most
important impact was diverse — red represents mental and physical health, purple relations,
finances in green and education in turquoise. There was also a wooden chip that represented

other areas, where people were free to write — most from this group indicated — everything.

MY MY MY MY MY

WHAT DID THE PANDEMICS AFFECT IN YOUR LIFE?

EDUCATION  RELATIONS

HEALTH
mental/physical

FINANCES

LY

OTHER

LIBERTY (tell us)
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4.3. STORIES- RESULTS

All in all, people stopped at the object, many just read, some just threw in chips, others wrote
stories and sentiments and hopefully, our objective to allow others to share and feel less isolated in
our individual experiences served some purpose.

Many people also shared interesting fragments from their lives and their sentiments. Some in a
positive manner, some negative. Here are a few examples of the stories we collected. Some
people were confronted with loss, some found love, some saw their lives evolve and some just felt

alone.
|IH“

Covid has put a distance between
myself an my loved ones. | don't see

them anymore.
-

( | have found a job in health

Thanks to the covid, | have
received financial help.

—

QI have lost loved ones)
Covid allowed me to get
in terms with myself

| miss my grandma :( )

departement.

Covid made me more distrustful,
| used to me more naive

| have found my love

| finally got here | - : :
Inally got a year where 1 was while getting vaccinated.

able to concentrate on my projects.

We couldn’t go out. No more
| have met the man of my friends, no more holidays. All that
life in a line for PCR test. thanks to the confinement.




5. CONCLUSION

These past seven months were an extraordinary experience. | feel
honored that | was allowed to participate in the JRC makers-in-
residence programme and to work on this project. | believe | learned a
lot from it, not only from the technical perspective, but also in terms of
working with people and managing multiple parts of the project, often
at the same time. | enjoyed the multidisciplinary aspect of this work,
combining the strengths of the participants with my own, engaging the
design and functionality, working the technology and as well as a little
peek into the social direction and artistic expression through the
collective process.

| greatly appreciate the support and responsiveness of the staff at the
JRC. My only regret is that due to the pandemic, it was not possible to go
work in ltaly and meet the scientists and fellow makers. | was really
looking forward to the actual “making” part there, exchange of ideas,
brainstorming and testing, all in a new environment. However, |
managed to adapt and find it in the Fab Lab de Nimes, whose staff and
makers with various backgrounds and skills were more than helpful
and very inspiring.

Managing the group of young people from the Booster Social Center
was also a challenge. Given their humanities backgrounds, | have
sometimes found it difficult to engage them sufficiently in the creative
process, but in the end, | believe we got there, and they have also
learned some new skills and gained new perspectives.

My three objectives — to engage a group of young people and let them
learn about new technologies and design, to create a multifunctional,
open-source and easy-to-reproduce object and to contribute to the
space of the social center were met. | believe we have managed to
create an interesting prototype, from the design and functional view
and our goal to capture lives of local people during the pandemic
showed some interesting results and allowed people to share, reflect
and maybe even discuss the past year and a half.

Of course, as with any prototype, there are always ways to improve it,
but | am going to leave that part to my fellow makers, in the spirit of
open-source creation.

In the future, | hope to continue developing myself through the maker
movement and collective creation.
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ROCKET X ©OO

HIl Thank you for downloading my project. It's a laser-cut shelf in a form of a rocket. This project
was done by me, Dalia Gregorova, in a collaboration with makerspace of the Joint Research
Centre of the European Comission, the Fab Lab de Nimes and young people from Booster social
centre in Beaucaire, France.

There are several modules that are possible to attach on the main structure that can be use for
example for customer satisfaction survey, or to publish pictures or stories.

JRC \ 9

makerspace Booster FAB LAB

WHAT YOU NEED

*  4x Tcmthick plywood, min150x70cm
*  Varnish
*  Sanding paper for details

WHAT YOU NEED (OPTIONAL)

e  Colorforwood, brush..
*  Acrylicglass 2-3mm, 68x52cm
*  6-8mmthick plywood, 5x3cm

MACHINES

* Laser, bed size min 150x70cm, but should
also work on CNC mill

*  Electric sander (much more practical, but you
can also use sanding paper)

AUTHOR:

Dalia Gregorova is a Slovak freelancer residing in France
with a background in architecture and information
technologies.

In her work, she focuses on digital fabrication, the maker
movement and participative architecture, examining her
conviction that everyone is capable of creation

Download files here ->  http://dalia.gregor-design.eu

This project is published under the creative commons licence: Attribution-NonCommercial-ShareAlike 4.0 International
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VERTICAL FRAME

1cm plywood/acrylic glass

O

HOLE INFILL INFILL HOLDERS HORIZONTAL ELEMENTS

3mm acrylic glass 6-8mm 1cm plywood/acrylic glass

000000 /

This project is published under the creative commons licence: Attribution-NonCommercial-ShareAlike 4.0 International



FABRICATION

This part is little bit tricky if you are using laser and your material is not completely flat or your laser
not well calibrated. The consequences is that laser will not have correct focus on different places on
the board. This was my problem and what | did was to divide the drawing into multiple parts and cut
each of them separately while adjusting the focus for every color. (see drawing below)

This project is published under the creative commons licence: Attribution-NonCommercial-ShareAlike 4.0 International



PREPARATION SAUIEO

Since the cutting probably left your assembly elements with lot of burns and ashes, the sanding is very
important.

First sand the edges to get rid of the ashes, then paint them with the color of your choice. Doesn’t matter
if you spill a little bit over you can get rid of the spills later during sanding.

After that’s done, you are ready for the big sanding. Using an electric sander is of course fastest and
easiest. And after that’s done, you will have nice pieces ready to be assembled.

This project is published under the creative commons licence: Attribution-NonCommercial-ShareAlike 4.0 International



The assembly is quite easy, | did it in matter of minutes. However, for the last
part try to get a help of 1 or 2 people because you will have to use some force
to push itin. Which is a good thing, because it assures good stability.

This project is published under the creative commons licence: Attribution-NonCommercial-ShareAlike 4.0 International



ASSEMBLY 2/2 OOO

And now apply varnish to protect the object and install infills for the holes.

This project is published under the creative commons licence: Attribution-NonCommercial-ShareAlike 4.0 International



FINISHING SAUIEO

You probably dont want to be left with object that has holes in its shelves in the the superior
planks so it’s good idea to fill them in.

« N

a Y 4 )

A\ o ) 4

In case you want to fill it with wood, you can use the remaining wood pieces from the cutting and
just glue them in with classic silicon glue for wood while securing the glue with masking tape si
the glue doesn't spill over and can dry in peace :). As you can see, the drawing for the laser
already contains lines for this alternative.

0.0

ACRYLIC GLASS ALTERNATIVE

| have found an option with keeping a transparent holes more aesthetic so | decided to fill-in the
holes with 3mm acrylic glass.

The question of holding them in place was quite tricky. What | did | have cut some squares from
6mm plywood to serve as holder and glued them onto the bottom edge of the holes (orange
circle in the photo). Then | just posed the acrylic glass on the top of it. But you can be creative, you
could maybe even fill it in with epoxy :) Anyway, if you find a better solution, please let me know :)

S “

This project is published under the creative commons licence: Attribution-NonCommercial-ShareAlike 4.0 International



ROCKET X - MOSAIC SAUIEO

This is the element that can be used for example
for customer satisfaction survey. It was
originally designed to interrogate the people
that frequent the social center EVS Booster in
Beaucaire about the pandemics asking them,
what in their life was affected. Each color
represented part of their lives: yellow - liberty,
red - mental and physical health, purple -
relations, turquoise - education, green - finances
and natural plywood color - other, where they
could express themselves.

All the elements are fabricated with laser cutter.

It contains:

* a main mosaic receiver part that is attached
to the object of the Rocket and can be

removed and emptied at any time. It also
contains a holder for a question you wish to

ask,

* little colorful engraved chips, WHAT YOU NEED

* and 6 triangular boxes to hold them that . _
contain chips and together make a form of receiver and question holder
hexagon.

e 3mm thick transparent acrylic glass min
85x64cm

* glue for acrylic glass

*  1mm opaque material (cardboard,
polycarbonate..) size min 9x33cm

colorful engraved chips
(per color)

e 3mm thick plywood 30x30cm for 100
chips
*  spray paint

triangular boxes

(per box)

e 3mmthick plywood 26x18cm
*  spray paint
e glue

This project is published under the creative commons licence: Attribution-NonCommercial-ShareAlike 4.0 International



MOSAIC HOLDER

3mm transp. acrylic glass

CHIPS HOLDER l I
3mm transp. acrylic glass

QUESTION HOLDER

[] 3mm transp. acrylic glass

“ B 1mm opaque cardboard/polycarb.

CHIPS HOLDER
3mm plywood/acrylic glass/etc Q00000

Depending on how many you need you can CHIPS
easily generate different boxes on sites such as:

3mm plywood/cardboard/etc..
https://www.makercase.com/

This project is published under the creative commons licence: Attribution-NonCommercial-ShareAlike 4.0 International



MOSAIC MAKING

Planks for the chips are at
first spray-painted to fit the
color code of the mosaic (two
layers).

Let them dry well and then
pass onto the engraving first
and cutting later, to avoid
losing the focus of the laser
by the possibility that they
might move/fall through.

For the boxes, the method is
opposite - first cut, then glue,
and only then spray paint.

/ = f
_// _-—““’/ﬂf 7
u A
= o
=

| think this assembly is quite straight-forward. Long sticks go between the mosaic panel, and that slides
into the holders, and those slide onto the main object of the rocket.

This project is published under the creative commons licence: Attribution-NonCommercial-ShareAlike 4.0 International



ROCKET X - STORIES SAUIEO

Stories were designed to document experiences
of the visitors of the EVS Booster center during
the pandemics. Anybody could take a template
and write a little story and then attach it onto the
object.

These cards can be also used to attach photos,
drawings, user experiences, etc.

For the material | originally wanted to use
cardboard Tmm and engrave the question on
them, but in the end | have decided to use poly-
carbonate (1mm) and use double-sided tape to
attach printed out templates with question. In my
case, | have used a 1x1cm double-sided tape
used for attaching photos. You can buy it in any
office-supplies shop. Or otherwise, just engrave
it on the original material before cutting.

| have also created a card holder, that can also
serve to distribute flyers from 3mm acrylic glass.

WHAT YOU NEED

cards

* 1mm opaque material (cardboard, poly-
carbonate..). Size of 1 cardis 12.5x1Tcm.

i

card holder

e 3mm thick acrylic glass/plywood
26x20cm
e glue

This project is published under the creative commons licence: Attribution-NonCommercial-ShareAlike 4.0 International



Annex II
“Pollinators in a box”

Ferran Fabregas






“Pollinators in a box”

About the author

Ferran Fabregas is a computer scientist, bioinformatic, data scientist,
programmer and teacher. Ferran started in the maker world 9 years ago. In
this time developed a cross-disciplinary knowledge in different disciplines
as digital manufacturing, electronics, robotics, microcontroller
programming and education, trying to turn his passion into a full-time job.

The pollinators in a box project links Ferran interests in programming,
bioinformatics, electronics, digital fabrication and the maker world.

Pollinators in a box: the idea

The pollinators in a box project is based on a previous project called
“lifebox: virtual ecosystem in a box” (https://ferranfabregas.me/lifebox/)

(Figure 1), created several years ago. The inception of the pollinators in
a box project idea was to try to create a simulation based on real world
elements rather than an abstract implementation.

The possibility of transforming the simulation into something that tries to
reproduce elements of the real world - like the biology of insect
pollination and pollinators behavior - was a very interesting challenge and
an opportunity to take the project to a new level of complexity. The JRC
MIR programme was a great opportunity to tackle this challenge and develop
a whole new simulation system thanks to its experts and collaborators.


https://ferranfabregas.me/lifebox/

Figure 1: Original lifebox with the simulation screen and the knob controllers on the left side

Pollinators in a box: the process

The idea of the pollinators in a box project starts with a simple concept:
create a complex and non deterministic (stochastic) simulator based on a
simple set of rules. This project involved a long creation process, from a
simulator of abstract virtual ecosystems - in the beginning to the
development of a version based on real variables and dynamics. Pollinators
in a box has evolved thanks to the collaboration with the JRC in Ispra and
with the pollinator expert Simon Potts.

To develop the final project, online interviews were run with the JRC team
and Simon as a pollinator expert to define how the original simulator could
evolve to a pollinator specific one. The process implied creating a new set
of parameters and algorithms that simulates pollinators behaviour and
relation schema between the pollinators and flowers.

After defining the standards, iterations and simulation tests were run,
finally resulting in the new simulation model. Pollinators in a box project
is an educational interactive tool / installation based on a virtual
flowers & pollinators simulator.



The goal of the pollinators in a box project is about developing an
artistic, interactive and mostly educational simulation of a virtual
ecosystem related to pollinators and flower behaviour, allowing users to
control the interaction and evolution of different kinds of pollinators and
flowers in real-time using a self-developed controller device.

Pollinators in a box: the basics

Inside the pollinators in a box virtual ecosystem live six virtual
entities, such as 3 pollinator species and 3 flower species. Each species
has several configurable parameters. The user can change the behaviour of
the species inside the virtual ecosystem, modifying all the parameters and
seeing the consequences of their actions inside the virtual ecosystem
simulation.

For example, in figure 2 it is shown a generic relationship between the
pollen generation of flower species, the gathering efficiency of the
pollinators and their growth. These parameters can be useful to limit or
enhance the number of individuals and keep the system in balance.

As shown on the figure 2, the number of individuals grows when the pollen
generation and the gathering efficiency become higher, but not in the same
proportion, and the growth is not unlimited because when new individuals
arise the availability of resources decreases and the system tries to find
a new balance state.



Figure 2. Blue (individuals) Green (pollen generation) Red (efficiency)

Each flower species has 3 parameters, while each pollinator species has 5
parameters. In addition, there is a common parameter related to the number
of pollinator individuals of the simulation.

Some parameters, like the pollinator efficiency, the pollen gathering or
the life expectancy, can be turned on / off to change the complexity level
of the simulation.

Detailed information about the simulation parameters can be found in the
following section related to the controller and especially in Addendum I.

Pollinators in a box: the controller

To allow the control of the simulation, such as modifying the different
parameters and the behavior of the flowers and the pollinators in real
time, a web app controller (Figure 3) has been developed.

A physical controller (Figure 4) created for the original Lifebox project
can be easily used / adapted / expanded to control the pollinator in a box
project, thanks to the software controlled, knob / parameter relation of
the controller.



You can get more information about the physical controller and how to build
it at: https://github.com/ferrithemaker/Jumble/tree/master/lifebox

The web app controller is based on node-RED open source software and uses a
web interface, allowing the user to control the simulation from a mobile
phone, a laptop, a computer or any other device with web browser
capabilities.

= Lifebox Pollinators Controller

- Blue flowers:288/103 Red flowers:686/913 Green flowers: 161/81

Figure 3: node-RED web app controller

The physical controller (Figure 4) has been built using an Arduino
microcontroller, a laser cutter machine and also different kinds of digital
fabrication tools like 3D printer or vinyl cutter.

The physical controller has several knobs connected to the Arduino
microcontroller with WiFi capabilities, allowing the possibility to connect
to other devices.

Similarly to the web app controller, with the physical controller the user
can control every parameter of the simulation in real time.

The physical controller must be connected to the computer running the
simulation, via USB cable or with a WiFi connection using MQTT

(https://mgtt.org/) as the communications protocol.


https://mqtt.org/

The MQTT protocol (Message Queue Telemetry Transport) is a standard
protocol for IoT (Internet of Things) messaging.

Figure 4: Physical controller

Pollinators in a box: the simulation

The simulator of the pollinators in a box project has been developed using
Python and Processing and the source code is available' under creative
commons Attribution-NonCommercial-ShareAlike (CC BY-NC-SA) licence?.

Detailed information on how to download the code and make it run on your
device can be found in the Addendum II.

1

https://github.com/ferrithemaker/Jumble/tree/master/processing/lifeboxPolli
nators
? https://creativecommons.org/



Pollinators in a box: collaborations & testing

An initial prototype version of the Pollinators in a box was tested in order
to adjust the parameters of the simulation. The testing phase was a key
element of the prototyping process, helping to find a balance between the
reliability and accuracy of the simulation (Figure 5) and the simplicity
that requires an installation designed for educational purposes mainly for
kids.

For example, figure 5 presents a screenshot of the evolution of the three
flower species in relation with pollinators. Although it is impossible to
see the real scope and dynamics of the simulation in a static screenshot,
it is possible to sense a better behavior among some pollinators and the

green flower species.

In particular, figure 5 shows a simulation in which pollinator affinity to
the pollen of the green flower species is high, while the pollinator
affinity to the pollen of red and blue flowers is rather low. This setting,
mixed with the increase of pollen generation efficiency parameter of green
flowers, has resulted in a relevant increase of the green flower species
individuals in relation to other flower species.

In this process, the collaboration of the pollinator expert Simon Potts
helped with the development of the project and its improvements for a more
elaborated educational installation, but also more complex.

The expert has supported the project by helping to better define the
parameters as well as the expected behaviour of the whole simulation,
giving very useful information and scientific resources about the real
pollinators behaviour and their dynamic interrelation with the flowers
species. The collaboration has helped to understand the complexity of the
elements involved in the simulation and has provided relevant information
to create a new set of parameters, defining the links and correlations
between them in detail.

Thanks to all documentation, advice, resources and information provided,
the pollinators in a box took a step ahead of being only an educational
tool, developing towards a faithful virtual representation of the relation
between pollinators and flowers.



Figure 5: Screenshot of the pollinator in a box simulation running

A video recording of a real simulation running is available at
https://www.voutube.com/watch?v=1-b0IggTrU8. In the video a test scenario

is shown from the beginning, starting with almost no flower species
individuals (only randomly generated seeds).

The simulation starts with the appearance of the pollinator individuals
(insects) in a random position inside the virtual ecosystem, the number of
pollinators is defined by the pollinator individuals parameter.

Yet, the pollinators-mediated spread of the flowers is associated with the
visit of the insects, the reproduction can occur stochastically (it also
depends on parameters like the pollination affinity and the pollination
efficiency) every time that one pollinator individual interacts with the
flower individuals.

Before the pollinators start to act on the system, the wind pollination
strategies begin to work. As blue flower species have a better
configuration for this parameter (more than 80%) than the red and green
flower species (less than 50%), they start to grow faster.


https://www.youtube.com/watch?v=1-b0IggTrU8

When the pollinators start to interact with the flower individuals, they
begin to have a relevant impact on the simulation and the green flower
species individuals start to reproduce faster because they have:

- Improved configuration related to pollen generation efficiency (more
than 75%),
- Improved affinity (more than 75%) with several pollinator species.

Blue and red flower species individuals remain stable as their parameters
related to affinity and efficiency are configured as approx 50%.

The parameters can be set in advance and / or can be modified during a
running simulation, allowing the user to visualize the effect of the
changes. If endless mode (check Addendum I for parameter description) is
enabled the simulation will run forever.

NOTE: The mentioned parameter values are only example values for this test.

The final prototype: the vision

The pollinators in a box is an educational installation based on a virtual
flowers & pollinators simulator.

The final prototype of pollinators in a box has been developed combining
technology, creativity, science and education in a multidisciplinary
approach.

From a mixed perspective of teacher, maker, creativity lover and

technology professional, children and youth would highly engage in
exploring scientific concepts through interactive installations that are
visual, enjoyable and fun for them, and at the same time infused with solid
academic concepts.

It is important to create ways to approach scientific concepts and learning
processes through experiences and analytical thinking, as well as to
promote the importance of creative education, of open source and free
software philosophy and the maker values.

Therefore, the vision of the pollinator in a box project is to enable
teaching basic concepts of biology and the relevance of pollinators in some
ecological processes through an interactive and engaging artistic



installation, creating a meeting point between the arts, education and
science.

The project is designed to be shown in schools, educational centers and
fairs (Figure 6), allowing students to interact with the installation,
engaging students with scientific and biological concepts.

The maker movement with public and / or private makerspaces and FablLabs in
cities and towns, allows people to discover new creative and artistic
communities, helping them to improve and transform their projects, dreams
and ideas into reality.

The development of the pollinator in a box project is an example of how the
maker movement can create not only conceptual prototypes but also fully
functional projects that can be useful for people and contribute to
society.

This project can also help the maker movement itself to gain more
visibility to the teachers, students, and the educational sector, allowing
them to be more aware that it is a movement capable of helping them find
new ways of doing and approaching the daily challenges of the current and
future educational processes.
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Figure 6: The interactive installation running live on an educative event at Convent de Sant Agusti
Civic Center of Barcelona

Further improvements

One of the most ongoing relevant improvements of the project is the
implementation of a system to store all the data related to the simulation.
This feature will allow the user to replay any simulation scenario and
perform a post-simulation analysis of the recorded data. This upgrade will
allow the simulation to improve its educational potential.

Final reflections

It’s impossible to analyze the participation in the makers in residence
programme (JRC MIR) without taking into account the impact of Covid-19
pandemic. This circumstance implied that the residence could not be on
site, facing the consequent modification of the proposal approach, going
from a project with a relevant maker part to a project more focused on the
development of the simulator itself. In hindsight, even though this was a
great challenge because of my prior little knowledge about the pollinators,



the result, thanks to the collaboration of the JRC and the experts, has
been very positive and a great experience overall. The final result of the
project and all the collaboration process has also been very engaging,
sharing the knowledge with amazing people with different backgrounds, and
creating a community that has enriched the project far beyond what I might
expect.

The JRC MIR programme has been a great opportunity, helping to develop a
project and transform an idea into a real prototype. This has been possible
thanks to the collaboration with experts as well as circulation of ideas
between the group, other invited experts and the members of the programme,
always with the objective of improving our society and environment.

Also, the programme has helped to create a relevant network of european
contacts, that will be an invaluable resource for next maker projects and
very productive further collaborations.

Addendum I: simulation parameters & concepts

NOTE: The values described below are abstract values. The values do not
have a specific meaning or range definition rationale. The generic range
intends to be adaptable to produce simulations with any kind of flower. The
parameters are not related to any real specific pollinator. Thanks to this,
the simulation can be adapted to anything and properly configured.

For example, low values on the life expectancy parameter mean high chances
of low life expectancy while high values mean high chances of high life
expectancy. Yet,the data are expressed only in percentiles and stochastic
probabilities, not real days / months / ages.

This gives an open possibility of parametrization that can be adapted to
specific educational needs and allows a high range of configurations.

The user, the single expert or the teacher would be able to adapt the
parametrization data - if deem necessary for educational scopes - - to
specific values modifying the parameter ranges on the configuration section
of the source code.



- Cycles -

Within the simulation and with regards to time, every iteration of the
simulation is a cycle where a cycle will be the minimum time unit for
running a simulation. Cycles are not related to any real time measurement.

- Endless mode -

The simulation has an endless mode flag, enabling or disabling automatic
respawning (spontaneous generation) if there are no individuals of a
particular species. The objective of endless mode is to avoid flower
species extinction.

- Flower parameters -

Every flower species has a set of parameters to define its behaviour®, as
described here below:

Life expectancy:

This parameter controls the maximum life expectancy of each individual
flower in the cycles. Range is from 1 to 100 life expectancy cycles.These
time-cycles are not related to any real life time span expectancy of
flowers, but can be easily adapted to, if required.

Pollination efficiency:

This parameter defines the efficiency of the flower to release pollen to
the pollinator. Flower species have different physiology configurations
with different traits allowing pollinators to get more or less pollen from
the flower.

Range is from @ (poor pollination efficiency) to 100 (high pollination
efficiency)

®*Pollen and Stigma Structure and Function: The Role of Diversity in
Pollination:

https://academic.oup.com/plcell/article/16/suppl 1/S84/6010548?1ogin=true


https://academic.oup.com/plcell/article/16/suppl_1/S84/6010548?login=true

Wind pollination efficiency:
This parameter defines if and to what extent the flower species evolved
wind pollination strategies®, shifting to anemophily rather than being

supported by pollination services for reproduction.

Range is from @ (poor wind pollination efficiency) to 100 (high wind
pollination efficiency)

- Pollinator parameters -

Every pollinator species has a set of parameters to define its behaviour,
as described here below:

Movement rate:

The pollinators have a general strategy based on proximity to the areas
with high concentrations of nectar / pollen. But there are some pollinator
species that tend to be more static - moving slowly / nearer - or more

dynamic - moving quickly / further.

Range is from 0 (static movement) to 100 (dynamic movement)

Pollinator gathering efficiency:

This parameter defines the quantity of pollen that insects gather from
flowers. This parameter is directly proportionally related to flower
pollination efficiency.

*Transition from wind pollination to insect pollination in sedges:
experimental evidence and functional traits:



https://nph.onlinelibrary.wiley.com/doi/full/10.1111/j.1469-8137.2011.03762.x
https://nph.onlinelibrary.wiley.com/doi/full/10.1111/j.1469-8137.2011.03762.x

Range is from @ (poor gathering) to 100 (high gathering).

- Pollinator individuals -

This parameter indicates the number of individuals of a pollinator species.
The abundance of individuals of a species recruited simultaneously in the
simulation has a direct impact into the pollination process. Increasing or
decreasing the number of individuals has a great impact on the availability
of pollen (for example high abundance of pollinators can cause pollen
scarcity, while low abundance can cause a decline in pollination capacity
of the pollinators) and, in general, has a great impact on the balance of
the pollination process. A high number of individuals can affect the
sustainability of the whole system, leading to unbalance and eventually to
system collapse in extreme cases. But the lack of pollinator individuals
can also put the pollination process at the same risk.

However, the specific relation is multifactorial, such as dependent on all
other parameters.

Range is 0 for no pollinators and 100 for maximum number of individual per
pollinators species.

- Pollinator affinity parameters -

Every pollinator species has a different affinity to different kinds of
flowers / fruits®, this affinity can be set up using 3 independent
parameters that define the affinity of each pollinator species to red, blue
or green flowers.

As we have 3 pollinator species and 3 flower species, we have 9 different
affinity parameters to set up.

Range is 0 for no affinity and 100 for maximum affinity.

®Investigation on the Affinity of Different on Pollinating Combinations
among Apricot Species

https://en.cnki.com.cn/Article_en/CJFDTotal-GSKK1995S1014.htm



https://en.cnki.com.cn/Article_en/CJFDTotal-GSKK1995S1014.htm

Addendum II: the source code

The simulation is developed using Processing (https://processing.org/) and
the code is released under creative commons
Attribution-NonCommercial-ShareAlike (CC BY-NC-SA) licence.

The control interface is developed using Node-RED and uses the MQTT
protocol to create a bidirectional communication between the GUI controller
and the simulation.

The Node-RED flow is also available with the same licence and repository as
the simulation code.

https://github.com/ferrithemaker/Jumble/tree/master/processing/lifeboxPolli
nators

Ferran Fabregas
2 August 2021


https://processing.org/
https://github.com/ferrithemaker/Jumble/tree/master/processing/lifeboxPollinators
https://github.com/ferrithemaker/Jumble/tree/master/processing/lifeboxPollinators

Annex III
“Tik Tok Futures - Pollinators in Decline”

Finn Strivens
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Introduction

The project aims to explore these topics and encourage
citizens to create more biodiverse habitats in order to
tackle a severe ecological problem all over the world:
pollinators decline (Zattara & Aizen, 2021). Due
to high urbanisation rates and extensive landscape
homogenisation for agricultural use, many insect species
are experiencing massive habitat loss, and decreased
floral and nesting material supply (Hall et al., 2017) -
consisting as the main factors of pollinators decline. The
importance of wild pollinators abundance and biodiversity
is inevitable - many plants (wild and cultivated) rely on
specific insect species for reproducing (Zattara & Aizen,
2021).

Atthesametime,cities provide animportant opportunity
to become a refuge for biodiverse insect species and play
a key role in conservation (Hall et al., 2017). The project
tries to leverage on these opportunities, in order to make
easier and begin with the many steps that still lie ahead
to create a balanced habitat where citizens and nature
would co-exist.

Pollinator decline and maker

movement
While governments are taking longer to react with
regulations and legal terms, many grassroots initiatives

Wildflower strips along Dutch canals. Delft, The Netherlands, 202 1.

are taking shape in the cities: from urban gardens
encouraging local insect habitat, to national bee count in
countries such as The Netherlands.

At the same time, local maker hubs are created all
around the world. They push the maker movement
forward, empowering citizens to develop their ideas and
engage with the issues our societies are experiencing
today. With the values of openness and innovation, which
can be seen by Distributed Design initiatives, fab labs and
makerspaces want to encourage idea circulation around
the globe. Having the grassroots initiatives strengthened
by tools and approach of the makerspaces, great actions
can be taken to halt the wild pollinator decline.

Project overview

For this project a workshop has been developed to
promote awareness and let urban dwellers explore the
meaning behind humans, and wild flora and fauna. In
addition, a newly created open-source toolkit provides
tools for action to fast-forward a regenerative urban
transformation. Together, the workshop and the toolkit
have one coherentvision-asymbioticurbanenvironment,
where cities do not cast out nature, but treasure and
nurture its wild and biodiverse essence.
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The Process

The whole process can be divided into three main parts:
research, prototype development and pilot workshop-
toolkit testing. The project is divided into two parts:
open-source toolkit and the workshop. Both parts were
developed simultaneously.

Research phase

To understand the problem about the wild pollinator
decline better, research was carried out in diverse topics
covering insect habitat preferences, current market
solution analysis, biodiversity in the cities, psychological
aspects of nature and human interaction. Miro board
was used as a tool to store valuable information, links
to sources and insights as a map and functioned as a
knowledge map (figure 1). In this way, it was easier to find
necessary sources again, see which areas are explored
more and remember the main insights about the topics
faster.

Main take always from the research phase:
e |nsect hotels: market solutions pose some important
problems due to incorrect designs and lack of information

Figure 1: Extract from the Miro board, knowledge map about insect hotels.

about how to take care of the hotel. Main design
requirements were formulated: nesting cavities should
differ in diameter (6 - 12 mm) due to raging species size
and should be no shorter than 15 cm in length to prevent
unequal male and female number.

*More species are ground nesting insects, but because
most of them are solitary and live in diverse and hidden
places, significantly less is known about their nesting
habits. For ground nesting insects, environment is most
important for their habitat.

«City dwellers prefer neatness and tidiness because
it represents care, but at the same time those neat
landscapes are biodiversity deserts for nature.

*Wild pollinator decline problem is a systemic issue
which is affected by a series of many different factors,
such a habitat loss due to high urbanisation rates, green
space development which is based on neatness and order,
pesticide use in the nearby farmlands and many more
(figure 2).
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Figure 2: System map of pollinator decline issues for this project.

Problem framing

Systemic problems require systemic solutions. Steps
taken from different actors in the right direction candrive
a big change towards more sustainable and biodiverse
urban environments. Therefore, the project aims to tackle
the pollinator decline problem by touching the topics of
habitats, floral supply and citizen education. At the same
time one of the goals is to encourage citizen engagement
and science activities around these topics (figure 3).
Currently, monitoring the environment is out of scope,
but for the future it would be interesting to implement
and measure the effects of this project on a longer term.

Figure 3: Project scope scheme.

Project scope:
/ a

Wild pollinators

\ J

Currently out of scope.
Future possibility.

Stakeholders:

‘Wilderness In the cities
Fear of the bees / insects

Harmful bee
hotels

Green space
development

Main stakeholders include citizens from different
backgrounds, makerspaces, local initiatives and
businesses.

Main deliverables: Workshop + open-source toolkit.

Toolkit includes:
e Habitat design (files, blueprints)
o Unit for wildflowers (files, blueprints)
e |nstructions of fabrication and assembly
e List of necessary tools, machines and materials

Because the project was divided into the workshop and
toolkit, developments of these elements have been done
simultaneously. For clarity reasons, toolkit development
process will be presented in the Toolkit prototyping’
section, and workshop in ‘Workshop development’
section.
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Toolkit prototyping

Toolkit development was highly iterative process, with
aim to develop two new designs - insect hotel and
aesthetical ground unit for wildflowers.

1. Early prototyping of insect hotel.

In this phase many design requirements have been
known. Firstly, the structure of nesting cavities should be
no shorter than 15cm in length, to maintain the balance
of pupae genders. Secondly, to encourage biodiversity,
the diameters of cavities should range in size from
émm to 12mm . Finaly, the design should encourage
yearly maintenance, otherwise if the insect hotel is left

Figure 5: Paper prototyping iterations. Small scale and full-scale models.

unattended it can often become a hotbed for parasites.
With these requirements in mind, early cad models were
developed (figure 6), followed by a small and large scale
prototyping with paper or cardboard (figure 7).

Figure 4: CAD models before and after a few iterations.
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2. Material testing

Duetocertainrequirements by designand sustainability,
material choise was an interesting challenge. The material
has to have low impact on environment, be weatherproof
and be affordable to ensure high replicability. Paper
products such as craft cardboard or perforated
cardboard became an interesting field of tests. To make
the cardboard and paper samples waterproof, they were
infused with natural beewax using an iron. Then samples
with different types of paper or cardboard were tested
in the outdoor environment for two weeks, to test the
changes in their condition (figure 6).

Figure 6: Samples infused with beewax are tested outside.

3. Full scale prototyping.

To test the design a full scale model of the isnect hotel
was made with beewax infused craft cardboard. The full
scale prototype was installed in a park and was left for 10
days on a rainy period to test if the inside medium is not
getting wet and if the material witstands stormy and rainy
weather (figure 7 & figure 8).

Figure/: Samples infused with
beewax are tested outside.
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4. The ground unit - small scale prototyping.

Using the same kraft cardboard, different assembly
possiblities were tested out on a small scale prototype to
find the most comfortable and easy assembly (figure 9)

5. Prototyping at Opendot fablab in Milano.

Last iteration was done at Opendot fablab, one of
project’spartnersinfabricationanddigital communication
material. There mainly lasercutter was used to cut both
insect hotel and ground unit parts.

6. Finished design

Both designs have been finished, files prepared for the
lasercut. In addition a website where all the open-source
tools and instruction can be downloaded.

The website can be found at:
https://juste-motuzaite.gitlab.io/wild-urban-pollinators/

pilot.ntml

Figure 10: Two main parts of the insect hotel.

Figure 11: The ground unit small scale prototyping.
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Workshop development

For the workshop development several partners have
been involved. Main partner, Hyperlnk, has been helping
along the project development, providing workshop
framework suggestions, activity planning, finding the
place to run a pilot workshop as well as participants.
Other partners include Cascina Biblioteca, SIAM 1838,
OpenDot srl and Giardino San Faustino - a community
garden where the pilot workshop took place on June
2021. For the workshop preparation and early framework
was developed in The Netherlands, tools and details
prepared in Milan.

Figure 12: Partners of this project. Partner links in the references.
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Figure 13: Agenda for the pilot workshop.

1. Early workshop framework
Early workshop framework was settled in early stages
with main goals:
eTo educate participants about the pollinator and
biodiversity problem, encourage them to help with
biodiverse urban habitat creation.
eFacilitate discussion and involvement between
different stakeholders and participants from different
backgrounds.
*Workflow should be adaptible to different areas and
help find answers to the local problems.

2. Developing workshop with partners at Hyperlnk.

With interesting literature findings about the fear of
the bees, it was decided to add the sound/haptic session
where participants would have a chance to experience
the bee presence in artificial and secure way.

3. Further framework.

Further framework iteration consisted of detailing the
tools necessary for the workshop, such as equipment
and other tools that shall be used in the workshop. It
was decided to use Actant Mapping Canvas to facilitate
participant discussion about topics related to pollinator.
A full workshop framework with agenda has been
developed (figure 13).

Workshop Agenda

Morning part

G G G

#1 part.
ARTIFICIAL BEE
CONTACT. Midsummer
crawns - icebreaker.

Presenting the work of
brainstorm. Each group
5 mins,

&2 part.
ACTANT MAPPING
CANVAS. Discussions,

WELCOMIMG. Opening
presentation about the prujec\
Agends

A 1our around Glarding san
Faustino by Daniella. Officiaé
registration.

Justé speaking about
wild pollinatros

A

Alternoon part

#3 part.
MARING OF THE
HABITATS: Bulding:
wildflower beds + bee
hotel

Installing the bee hotels
and ground units

Summing ug, sxplatiing the
callte-action, gving the
wildfiownr seeds. Goodbyes.
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Results

Pilot workshop at Giardino San Faustino,
Milan

A pilot workshop was held in Giardino San Faustino, a
community garden in Milano run by cooperative Cascina
Biblioteca along with six local no-profit associations
(stakeholders). Participants from various backgrounds
(students of diverse fields and country of origin,
volunteers) were invited to test out the toolkit and the
workshopframework. Hostingtheworkshopinthe garden
allowed the participants to observe the co-existence of
urban environments and nature ecosystems first-hand.
After an introductory guided tour around the area, the
workshop program was divided in three parts: exploring
human-insect interaction experiences, discussions about
ecosystem issues, and testing out the toolkit.

1. Human-insect interaction - artificial bee contact

Participants were listening to a three-dimensional
audio of a flying bee, encouraging the perception that
the bee is buzzing around the listener. Participants
were blindfolded to enhance the sound perception. At
the same time, the activity supervisor would touch the
participant’s hand with an artificial insect, to mimic the
haptic experience. During the reflection part, participants
were asked to evaluate their experience, indicating
separately sensations of the listening experience and the
haptic part. Afterwards, everyone was invited to share
their experience and participate in a discussion.

Outcomesofthisresearch: Theteamsindicateddifferent
experiences based on the environment they grew up in.
The first group, comprised of respondents who live or
have lived in a rural context, expressed more positive
reaction towards insects and their presence. They were
also more inclined to repopulate urban environments
with pollinating insects and biodiversity. The other group
- people grown up in urban context - was more reluctant
toacceptinsects and their presence. They felt more afraid
of something they do not know and some of them tried to
avoid it as much as possible. Some participants expressed
more sensations of fear. For them, listening twice to the
3D audio source decreased their sense of annoyance,
along with seeing in person real hives during the tour of
Giardino San Faustino helped them to prepare mentally.




2.Human-ecosystem interconnectedness - discussion
with Actant Mapping Canvas

Participants were given an introduction talk about
wild pollinator importance to our ecosystems as well as
relevant issues accounting for their decline today. The
short lecture was useful to form a basic background
knowledge and insights about current attitudes towards
pollinator decline and biodiversity, harmful solutions that
are offered in the market, and systemic changes that are
necessary intoday’s societies.

To encourage active engagement with the topic and
information, a peer discussion format was used around
different types of problems: use of pesticides, landscape
fragmentation, invasive species. Participants were asked
to use an Actant Mapping Canvas template as a tool
(developed by Unpacking.design), an approach based on
environment-centric (or planet-centric) methodology
(Sznel, 2020). The task was set to to map out all the actors
(humans and non-humans) that affect or are affected
by a problem directly (effects that are felt soonest and
for which the connection to the problem is obvious) and
indirectly (second chain of results after direct actors are
affected and connection is not that obvious).

Outcomes: Inthe beginning, the Actant Mapping Canvas
was complicated to understand, but with the help of
supervisors all teams filled the templates while discussing
about how each actor of specific problem is affected.
Teams were able to allocate and identify direct and
indirect effects of previously mentioned problems on the
whole ecosystem. This resulted in deeper understanding
about interconnectedness and complex human and non-
human relationships.




3. Testing the toolkit

Participants were given the materials and instructions
to assemble and prepare the two main elements of the
toolkit - the insect hotel and the ground unit. The toolkit
is released open-source under CC BY-SA license.

The Insect hotel was designed according to the
requirements (Maclvor, 2016; Beefoster, n.d.) to host
several different insect species for one year, after which
it should be replaced. The main material - craft cardboard
- was infused with natural bee wax to become weather-
proof and help retain nesting cavities dry. The structural
parts were designed to be cut out from one Al sheet
and joined using 3 pairs of M4 bolts and nuts. The inner
nesting cavities can be created using paper or natural
hollow elements, such as reeds or natural straws.

The ground unit was designed to act as an aesthetic
element along the edges of wild meadows, to
communicate the intentional wilderness preservation in
the cities and cue citizens the signs of care. This approach
is based on findings that more ecologically diverse places
are perceived as messy because they do not contain

indicators of human intervention and control (Nassauer,
2011; Qiuetal., 2013).

Outcomes: Participants assembled and installed the
insect hotels nearby wild meadows in Giardino San
Faustino. With the ground units participants created
different shapes, filled them with the soil and used as
decorative or functional elements for the wild meadows.
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Conclusions

Workshop development

The pilot was carried out to test the workshop activities
and the toolkit, and gain insights for further project
directions.

With the artificial bee contact activity it was found
that citizens from different urban backgrounds have
contrastingexperiencestowardsinsects and close contact
withthem. People fromurbancontextexpressed morefear
andweremorereluctanttoaccepttheideaof moreinsects
in the cities. There is no doubt that citizen’s acceptance
of insects is an important point to be considered in more
ecologically diverse urban development and should be
addressed with great attention.

Using of Actant Mapping Canvas proved to be an
effective way to discuss about interconnectedness of the
ecosystems and relating problems. A more elaborated
explanation on how to fill the templates (using examples)
is necessary to cause less confusion in the beginning.

The toolkit building session provided valuable feedbacks
about further design developments that should be
considered, such as more effective creation of nesting
cavities or more elaborate explanation about the ground
unit and their shape requirements. Overall, the toolkit
proved to be easy and clear to assemble and use, with
materials that can be easily found in different places. The
current designiteration offers alow-tech solution without
a possibility to measure and assess its effectiveness on
the environment.

Workshop movie, more pictures and links can be found
via:
https://juste-motuzaite.gitlab.io/wild-urban-pollinators/
pilot.htm]

Additional link to the video:
https://youtu.be/WhEZs9 Lr/g
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Evaluation of the programme

Being able to participate in this project has led me
to explorations of a completely new field - design for
biodiversity, with its own problems and challenges. For
example, when designing a toolkit for nature, a lot of
research had to be done to create design solutions in a
right way. To cover the knowledge gaps, extensive article
reading was done, however having a specialist to suggest
and provide this information could have saved time.

Due to worldwide pandemic, the first edition maker-in-
residence programme has been extended form original
2-month duration, to almost 9 months. | would state that
this has led me to improved concepts and overall higher
quality of deliverables. Because more timing has been
given to the project, there were more opportunities to
establish partnerships, develop the concept and organise
the workshop.

However, having the whole project online has also led to
some negative outcomes. Firstly, if was harder to establish
connections with other makers or specialists from JRC.
This lack of connections has also led me to some level of
anxiety - before meeting my partners | had very limited
possibilities to organise a workshop mainly because of
space and participant issues.

Overall, the programme has helped me to grow as a
designerinthefield lampassionate about. Withawareness
about sustainability rising in the markets globally, the
topics of biodiversity are still not a popular point of
discussion in businesses. European programmes, such
as JRC MIR, allows makers to focus on these important
topics, create new solutions and build their concept
despite this lack of interest in the business market.

Way ahead (expectations for the future)

The pilot was carried out to test the workshop activities
and the toolkit, and gain insights for further project
directions.

The artificial bee contact poses interesting directions
for the research to understand how to create safe and
comfortable environments in urban areas for both
citizens and insects. In addition, more activities could
be developed to address the fear of the bees: improve
artificial bee contact session according to different levels
of fear, provide educational sessions about the insects,
develop remedial methods using augmented or virtual
reality tools to ease the fear and raise insect acceptance
levels.

Actant mapping Canvas as a tool could be used for
context and background analysis before brainstorming
sessions for problems of sustainability, biodiversity, and
ecologically effective urban development.

For the toolkit, an interesting future direction would be
to design a mid-tech solution where the toolkit elements
equipped with sensors could measure the status of
biodiversity where they are installed. Tools giving
feedback would enhance the interaction in educational
sessions and engage more participants in citizen science
activities. Gathering data about wild pollinators and
status of biodiversity through these sensing tools
would also support a more scientific approach and so,
hybrid outcomes: by mapping out status of biodiversity
in different locations, recording taxonomical status of
species, showing effects of environmental changes on
species richness and abundance.

With successful partnerships acquired during the
project, a few of these new possible directions might be
explored in the further rounds of Wild Urban Pollinators
development.



Partner links

Hyperlnk
http://www.hyperink.it/

SIAM 1838
https://www.siam1838.it/

OpenDot Fablab
https://www.opendotlab.it/

Giardino San Faustino
https://giardinosanfaustino.com/

Cascina Biblioteca
https://cascinabiblioteca.it/
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“Unidentified Flying Animals - Open source field tools for
the watching of winged-insects”

Sam Rees






UNIDENTIFIED FLYING ANIMALS

Open source field tools for the watching of winged-insects

This project was part of the Pollinators in Decline strand in the JRC Makers in Residence
programme 2020-21, performed remotely due to the constraints of the coronavirus epidemic.

INTRODUCTION

The project focussed on three core issues | could see citizen science biological recorders
dealing with in the community :

1.

Standardisation of records

Citizen science records are sometimes referred to by UK dipterists as “scatter-qun”.

The concern being that the focus by many recorders will likely be on charismatic or
colourful taxa, or on taxa previously unseen - and as such, it will never provide as
thorough or systematic a list of species at a site in comparison with a true survey. These
records potentially skew the dataset toward these observer biases and limit usefulness
of data. | wanted to explore methods for standardisation which might be employed by the
general public to overcome this problem.

Perception of pollinators

Much of the general public have a perception of insects as being something to fear.
Citizen scientists may not wish to spend time recording pollinators as a result, or when
recording pollinators might only focus on bees, not realising the broader scope of insects
active in this world - particularly flies which are deemed by many to be of limited
importance or worth and often seen as biting insects or harbingers of disease despite
the limited threats flies actually pose in Northern Europe, relative to total species
diversity.

Resolution of observations

The quality of detail in observations is often insufficient to be able to identify an
observation to species level. Increased resolution can be attained using better, more
expensive equipment or through the taking of specimens (killing insects to identify whilst
dead). However both these actions are limited in the majority of the public, who might not
have budget for expensive equipment or desire to be killing insects for what is essentially
a hobby activity.


https://www.brc.ac.uk/irecord/node/7695

INITIAL IDEAS

My initial ideas pitched to the JRC explored and responded to these three themes.

They were intended to be scalable in solution, to enable them to respond to the corresponding
input from the EU Science Hub. They were also intended to be quite different in approach,
ranging from practical to humorous options to more speculative and conceptual solutions.

1.

STANDARDISATION : USING CAMERA TRAPS FOR POLLINATORS

Existing methods for standardised recording largely revolve around trapping - using
malaise traps and fatal methods. | deemed these to be unattractive to the average
recorder on a site like iNaturalist where the user tends to use non-invasive techniques.
On previous research papers, a range of different camera trap solutions can be seen to
be employed for the recording of insect fauna, but they appear to use more expensive
DSLR solutions and bespoke software / hardware. As such, | wanted to create a
phone-based camera trap that the average user could afford.

PERCEPTION : USING AUGMENTED REALITY WITH POLLINATORS

| was interested in the user being able to place themselves in the picture alongside the
pollinator, what this might look like and how this could potentially shift the viewers
perception of the pollinator, to make them less alien. A significant difference in our
perception of insects is simply scale. | hypothesised that humans would view insects
differently if mammals and insects were a similar size. Use of AR to place a human face
alongside a pollinator normalises the insect and places it within a scale we recognise.

RESOLUTION : USING 3D SCANNING TO OBSERVE POLLINATORS

In discussion with some Diptera recording schemes, one comment when

talking about the need for taking specimens ( killing the insect to identify it ) was that
until there is a time when we can 3D scan it to create a realistic virtual replica, we will
need the original specimen for identification.

This was always intended to be a more speculative concept to pursue, as | knew
portable technology to scan at this resolution is not readily available or easy to
replicate. | imagined creating drawings or mock-ups of the product. But in the process
this ended up leaning toward more practical solutions as well.



- Phone camera trap concept




1: POLLINATOR CAMERA TRAPS USING PHONES

INITIAL PROTOTYPES

Problems to overcome at first included :
- Poor weather limiting pollinator activity and ability to easily test the camera trap
- Limitations of readymade camera trap apps on Android phone
- Lack of macro lens for Android phone
- |l was unable to find an existing app which worked for iPhones.

FINAL PROTOTYPING AND USER-TESTING

The final prototypes used a wireless connection from iPhone to computer. This made the
software side more general in scope and enabled users to utilise the dedicated script in
the software ( Processing ) with a range of hardware ( any Android phones, iPhones,
DSLRs or other external cameras which are capable of being linked to a laptop over a
wireless network like a webcam ).

Fine-tuning of the script was done on site : it was tested at a local wildlife organisation
close to my summer base in the UK - the Shropshire Wildlife Trust.

The prototype was fully functional and able to operate independently for hours at a time.
The image data was use-able, with clear camera images. As such, the insects were
possible to identify at least to genus (as is often the case with photographic records).
The main limitation was one of field of view. Focus on a single head of a single flower is
limiting. But perhaps data could be extrapolated following benchmark tests, to build a
bigger picture of what portion of pollinators would visit a single flower within a certain
density of habitat.



OTHER CONSIDERATIONS

Use of a Raspberry Pi and camera were considered ( and purchased ) as a standard
option relevant to makerspace environments, but they were deemed to be not something
the average citizen scientist would have access to or ability to use so less of a priority to
resolve than use of a standard phone as a camera trap.

Lasercut tripod designs were considered, but a broad range of these already exist on
Instructables and the average citizen scientist might well have access to a tripod of some
kind already. In addition, a small “gorilla” tripod of the sort one can use to stabilise a
phone are so cheap to buy new that 3D printing is in any case a false economy to some
extent.

Design of an arm-like attachment to the tripod for stabilisation of the plant was drawn up.
But deemed again, inconsequential, as a plant can be most easily stabilised just using
typical bean-poles and twine, as used in most domestic gardens. This is simpler to get
hold of for the average citizen scientist than anything one could fabricate in a
maker-space.

FUTURE DEVELOPMENT

A GUI would be useful to introduce, to make the script simpler to engage with for users
with no experience of code or Processing. A bespoke app which would negate the need
for wireless connection would also be more practical. Longer term, one could imagine a
solution which would further automate the processing and identification of the
photographs as well.

CONNECTED RESOURCES

The final code can be viewed on Github.
https://qithub.com/samtreesandbushes/PollinatorProjects


https://github.com/samtreesandbushes/PollinatorProjects
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- Camera trap setup with iPhone

- Successful screenshot from camera trap



2 : AUGMENTED REALITY SELFIES + POLLINATORS

INITIAL PROTOTYPES

This aspect of the project began with simple tests exploring proximity to insects.
Photographing pollinators next to hands or actually walking on hands, exploring personal
limitations around handling insects.

Following this, | started to add faces to the finger to see how this impacts the observation
visually. The drawing was crude and the effect appeared somewhat child-like ( perhaps a
method with potential for children ).

| then used the face on the finger as an anchor point to augment a 3D model within the
field of view. | found this to be a curious alteration to reality and worthy of further
investigation.

FINAL PROTOTYPING AND USER-TESTING

| took scans of my own head with the intention of enabling others to then use 3D scans.

| realised this would be limiting for most users though, as a high-quality 3D scan of one's
own head isn't so easy to create. So, | shifted to 2D images cut-out in photo-editing
software. | then explored images of myself with pollinators, but decided this was of
limited interest. | am not the type of person to take selfies much, so | decided to explore
use of celebrity characters in combination instead. Results from this were interesting and
| found some juxtapositions rather humorous.

OTHER CONSIDERATIONS

| was unsure initially how this project should be shared. | was wary of making light of the

pollinators or invading the habitat carelessly in the pursuit of humorous personal images.
Although | feel augmented reality remains a fascinating intervention into the space, it
seemed problematic as the chase to get the image or video in question interrupted the
pollinator. It was also distracting as a user in some ways.

On reflection, perhaps the most powerful approaches were the initial experiments simply
holding the flower to photograph the pollinator and letting the pollinator walk across my
hand. This tested my own relationship with insects ( especially bees where | feared
being stung ) - it also gave me focus. It felt as if the one-to-one experience provided a
genuine and questioning shift in my perception, more as intended.



FURTHER DEVELOPMENT

| think perhaps the optimal development of this project would not involve technology

directly. It would simply be to encourage users to photograph themselves in proximity
with or in direct contact with pollinators. This could be through a social media account
such as Twitter, or for example through a collection project on iNaturalist.

CONNECTED RESOURCES

The final code can be viewed on Github.
https://github.com/samtreesandbushes/PollinatorProjects

- Original sketch


https://github.com/samtreesandbushes/PollinatorProjects

- Initial experiments with insect contact - Anchor point for AR




3 : 3D SCANNING POLLINATORS

INITIAL PROTOTYPES

| started to explore this aspect by buying a newly released 3D scanner which | could
connect directly to a smartphone. The limitations in resolution were so significant it
seemed of little use to pursue to any extent, so following this, the use of 3D scanning
remained a purely conceptual idea.

In parallel though, | continued to explore resolution in my records of pollinators from a
more practical perspective. | talked to entomologists about possible ways to approach
this and the option of using CO2 came up several times. (the idea being that this can be
used as a knock-out gas to get the insect to remain still for a period whilst
photographing). | bought a CO2 bike pump and modified a small plastic tub to test the
method in reality.

FINAL PROTOTYPING AND USER-TESTING

The initial mock-up just used a sellotape flap to enable the user to connect the CO2
pump with the plastic tub when needed. This was not a long-term solution, so | used
discarded inner tubes for bikes and cut out the valve to hot glue into the pot to create a
more practical option.

FURTHER DEVELOPMENT

| experimented with ways to modify the airflow as initially it can be high pressure and
difficult to control which has more potential to damage the insect. | didn’t succeed in
resolving this manually, but the simplest way to fix this would be to source a pressure
regulator valve to add between the CO2 pump and the tube.

OTHER CONSIDERATIONS

The use of CO2 seemed controversial in some discussions. One dipterist questioned the
ethics of using something which might damage or disable the pollinator longer term but
not provide the recording resolution an actual specimen for a collection would. They felt
it would be better to kill the insect than break its leg or damage its wing, as this was akin
to torture without certain gain of a datapoint.

| felt this to be a little polarised. My experience seemed to indicate that for some genera,
where a small detail is needed to record it at species level, this is a suitable, and |
believe, an ethically sensible approach. But certainly, for genera where the chance of



taking it to species through this method are slim, such as Sarcophaga sp - this argument
seemed fair and specimen-taking would seem the only approach in these circumstances.

With this in mind, | also took specimens to explore the difference in resolution possible,
and understand the methods involved. | used ethyl acetate ( nail polish remover ) as a
killing agent. Some specimens required dissection as well. Although there was a sense
of achievement in being able to properly key out a specimen and record more species
with certainty, it felt to me to be an approach with limited reach in citizen scientists. | felt
like this pursuit is not something which the average hobbyist will want to engage with.
A more pleasing version of this was simply to find dead flies on leaves and retain and
key out. Removing the need to actively kill the specimen made for a more gratifying
experience.

| felt that collection of dead specimens remains taboo though as well. It's taboo to some
extent simply to be interested in flies and insects. But collecting dead flies and insects is
really another level, socially-speaking to my mind. There are significant barriers here for
citizen scientists to engage with such activity | think. So, finally, | explored other ways to
display specimens and questioned possible routes this could take to engage citizen
scientists more easily with the approach.

- making the knock-out pot



- version with secondary valve for drip-feed

- found specimen with superman figurine ( alternative display method )



Evaluation

| think due to the highly unusual circumstances of this year, it’s difficult to truly evaluate the
programme itself, which was of course designed initially around the JRC makerspace and
residency there. The adaptation was certainly excellent in overcoming the limitations as best as
could be expected, through regular online meetings. And although it was sad not to be able to
visit the site, | hope we can all remain in contact. Perhaps there can be a possible future
collaboration between our makerspace in Iceland and the JRC makerspace in Italy.

With regard to my work itself, | wonder if | spread my time a little thin by attempting to develop
three separate aspects rather than one. Perhaps it would have been better to focus entirely on a
single option to go deeper into creating a more resolved share-able product. However, it was
certainly very enriching to explore multiple facets of recording and | was pleased overall with the
experiments.

| think they are a series of good starting points for others and | hope once shared that other
designers and citizen scientists build on them to see how they can develop them themselves.

| think they are also useful tools for debate around citizen science - especially the knock-out pot
and the connected ethical issues this leads to discussing.

Overall, it was a really enjoyable experience and | am very grateful for being included on the
programme, so many thanks for having me JRC!
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