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Executive summary

The project NanoDiode organised itsk 2 2f (1 ARaQ FyR aidzRSyGdaqQ O2YLIS
between May 2014 and December 201¥ith the competition NanoDiodeaimedto engageschool

kids and studentin the societal discussion on nanotechnologtesinform and inspie the European

youth of nanotechnologies ando encourage them to develop their own views about societally

desired nanotechnology innovations.

The competition invited school children and students to submit their creative ideas on how
nanotechnologies might shape our futurecseties.For determining the winners, both visitors of the
NanoDiode website and an expert jury of artists and stakeholders voted for their favourite ideas
submitted by over 50 participants from Italy, Germany, Spain and ALshr&avoting phase increed
bly25A2RSQa @GAaroAftAde la GKS LINPcB@iwayaeo aAd s

competition introduced both the project and nanotechnologies in general to new audiences.

Within NanoDiode, the competitionepresentsan exanple of involving an underrepresentegoup
in the nanotechnologydiscussionlin this senselNanoDiode evaluates theompetition as aase study
of public involvementThis report assessé®w the competition reached itearget groupand what
kind ofdialogueit initiated. The experiences that were madguringthe competitioncanthis waybe

usedfor engagingpther hardto-reach groups imlifferent societaldiscussionstoo.

All competition participants were able to think afays nanotechrologiescould contribute tothe
society They addressedboth their everyday problemand broad societal needs:eyveral ideas were
explicitly linked toissuessuch as health, hunger, lack of drinking water or societal accessibhity
ideas confirm that the copetition succeeded ininspiring the participants orthe possibilities of
nanotechnologiesCompared to the number of schoasd universities that were approached during
the competition, the number D participants remained however moderate. Teachers haveitlle
resources for picking upew themesfrom outside the curriculunand many projects compete for the
attention of schoolsA successful school visit by tidanoDiode teanhoweverhighlightedyounger

generation§) | dobécdnie inspired ofiewtechnobgiesonce they have room to do so

NanoDiode suggests that suelkperiencesshould be appliedwhen addressing othenard-to-reach
groups too Onlinebased participation shouldomplementbut not replacelive dialogues. Rather
than askingdifferent groups to paricipate in initiatives that are organisedoutside oftheir own

domain ways should be sought farvolving these groups in their everyday life.

NanoDiode - Grant Agreement no: 608891 1 31.03.2015/WP2/T2.2 5
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1. Introduction

NanoDiodec d 5 S@Sf 2 LAYy 3 Ayy20F A GBS 2dziNBFOK FyR RAIf 23
civila 2 O AcSstm&Céordination and Support Action funded by the European Union under the NMP
Cooperation Work Programme of the 7th Framework Programme. Duhiegoroject runtime of

three yeas (20132016),NanoDiodeestablistesa coordinated programme fatialogue and outreach

in Europe andor supporing the effective governance of nanotechnologies: NanoDiddgelops,

tests, and assesses methods for public engagement, and contributes to responsible research and

innovation in the area of nanotechnologies.

¢KS SaaSydAarf O2yiNAodziAz2y 2F bly25A2RS Aa Ay
(initiatives that feed public preferences, hopes, concerns and ideas into {oodiking processes)

gAGK WYARAGNBFIYQ | OGA2ya o hded at th€ level RSréskaccls alil G A 2 v &
RSOPSt2LIYSyiduv YR WR24yadNBIYQ Sy3al3a3SySyid o002 yYYdzy

Ths report summarises theOK22f (1 AR&AQ |yR &aidRRSyidaQ O2YLISGAGA
place withinb | Y25 A 2 RBaakaigeZ 8 Nb { t LwOY O9OWRAK I EHEEBI IyRKS LR
Primarily set in the first half of the proje&yP2 has three key tasks:

T ¢2 RSOSNNAYS 9dzNRPLISIyaQ @GASga 2 ynnoudndh BWNR G A Sa
means of an internet suey and national irdepth interviews (Task 2.t completed in

November 201Y;
1 organise a competition on innovative ideas for school kids and students (2.2); and
1 hold a series of nationaitizen andmnulti-stakeholder dialogues (2.3).

WP2 thus first gathexd public perceptions on how nanotechnologies can address societal
challenges, as well as views on the possible risks associated with Sliraltaneously witltreating

this database of attitudesand preferencesq information that is a prerequisite for resnsive
research and policy processesNanoDiode initiated the T2.2 competition for gathering creative
ideas for future use of nanotechnologies and for engaging a specific target group, school kids and
students, in the discussioBubsequentlyVP2invitescitizens and stakeholdets its natioral mult-

stakeholder dialogues to discubsw desired innovations could be fostered, and ethical, social and

! See the report Grobe, Antje ; Rissanen, Mikko & Schneider, Christian (2014): D2.1T Report of the citi zensd sur\
depth interviews. http://www.nanodiode.eu/wp-content/uploads/2015/01/NanoDiode-D2.1-Report-of-the-citizenss-survey-and-in-

depth-interviews.pdf

NanoDiode - Grant Agreement no: 608891 1 31.03.2015/WP2/T2.2 6
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environmental concerns addressethe overall objective of these tasks is to understanderms of
Resposible Research and Innovation, how public perceptions could be fed into research and policy

processes. These aims are discussed in a more detailethway Action Plan for WB2

WithtKk S aO0K22f {(ARaQ I y R nnavatdzRidesgsiNandbdeained afeiigaging 2y T 2 N
the European youth in the societal discussion on nanotechnolodies. participants of the

competition were asked to develop their own ideas on where and how nanotechnologies could be
applied éfor a better, sustainable European fusd® LYy GKAa&a aSyasSz (GKS O2vYl
twofold: on the one hand, the competition was designed to inform and inspire school kitls a
students onnanotechnologiespn the other handto gather creative ideas on how nanotechnologies
couldcontribute to European future¢ KS LI NI A OA LI yG&4Q Sy i NWi&stonsi 2 GKS

on how nanotechnologies and their possible benefits are seen by the European youth.

In the context of NanoDioddghe compettion can be seen as an exammeginvolving agroup of
peoplethat isoften underrepresented imlifferent discussions on nanotechnoleg For instance, in
the NanoDiode online surveyounger generations were underrepresented among the respondents
(Grobe et al. 2014, 289). Other ways need to bedad for reaching the European youthlthough

the competition represents a targagroup specifienethod for approaching the younger generations,
NanoDiode assessdson a more general levabo. The experiences that were made during the
competition can beuseul when trying to engage other hardo-reach groups in scientific or

technological discussions.

The first part of this repor2 T b | Y 2 Fagk2RfSc0ses on theway the competition for
innovative ideasvas conceptualised and realisdd additionto reporting on the competitioritself,

this report also discusséts role ¢ and that of other similar competitiong in the governance of
nanotechnologies: He competition is viewed as a case study for upstream public engagement.
Questions related tdow the target groupwas reachedand to the nature of the dialogue that was
initiated are discussedhithe latter part of the reportConclusions ar@lsomade for involving other

hard-to-reach groups$n public dialogue on nanotechnologies

Amongstthe Nanolbde partners University of Stuttgart (USTUTT, Germany), task leader for all

NanoDiodeWP2 Tasks, anéliRI/Nanotec IT (Italy) were responsible for conceptualising and realising

2 Schuurbiers, D. & Rissanen, M. (2014): Developing Innovative Outreach and Dialogue on nanotechnologies in EU civil society
(NanoDiode). Action plan for WP2 i INSPIRE: Engagement and dialogue at the policy level. http://www.nanodiode.eu/wp-
content/uploads/2014/04/NanoDiode_WP2_ Action Plan.pdf

NanoDiode - Grant Agreement no: 608891 1 31.03.2015/WP2/T2.2 7
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the competition. Studio HB (the Netherlands) enabled both the competitgmif, the publication of

the competition entriesand the public voting on NanoDiode websitélhe Polish Foundation of
Nanotechnology and Nanoscience SupppManonet (NN, Polandndthe Nanofutures Association
(NFA), through PRODINTEC, assisted USTUTquinirey partner companies for the competition.
However, in order to embed the competition successfully in the whole NanoDiode project and
especially inWP2, the concept for the competition was consolidated among all WP2 partners and
eventually with the whble consortium.The competition was disseminated by various NanoDiode

partners who are thanked for their valuable support.

NanoDiode - Grant Agreement no: 608891 1 31.03.2015/WP2/T2.2 8
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2.School ki dsd6 and students competitior

2.1 Conceptualisation of the idea competition

In the overall frame of NanoDiode an8lVP2 the competitiorrepresents an initiative for engaging a
specific target groug school kids and studentsin the societal discussion aranotechnologiesThe
competitionwas chosen as a means for introducing nanotechnologies t&thiepean youth and for
encouragingthem to develop their own views on the subjett the competition, the participants
were askedto develop their own ideas on where armbw nanotechnologiecould be usedfor a
better European futureThe competitionentries reflectthe expectations and hopdhe participants

havefor nanotechnologiesespecially when it comes tesponding to societal challenges

l'a GKS O2YLISGAGA 2 ¢rQage theNSurypeadFoutts bryadlygds possihidt was
designedn aninclusiveway. The competitionwas addressed generally to school kids and students of
14-29 years of age, from all kinds of educational institutidghgthermore the participants were free

to choose the most appropriate means for presenting their idehasy could describe thesan any
media they wishedc¢ using text, pictures, video, sound or all of thesand work in any of the
languages represented in NanoDiod&he competition entries hadhowever to comply with

European copyright laws and general ethical pgles.

At the same time a#clusiveness wastrived for, it was considered important that the competition

YR GKS @82dzy3aGSNEQ ARSEHa R2 y20 f2a8 (2d20K oAl
real nanotechnologiesind nanomaterialsand, & anadd-on of the competition provideinsights into

0KS @&2dzy3 3Sy S Nandideasfgr@ahndldyyRidv&dpd&s/ OS a

For this reason, NanoDiode partners approached companies and research institutions across Europe
and invited themto present in he competition hanomaterias, nanorelated products or
technologieghey are working with. School kids and students were then asked to come up with their
own ideason howtheseinnovation examplegould be usedind applied in different settingd his

way the competition could both inform and inspire tiparticipants on nanotechnologies apdovide
foundations for their own ideas. When contacting possible partner companies or institutions,
NanoDiode gavespecial emphasis to thesocial desirabilityof the matrials products and
technologies presentedNanoDiodepartners sought gamples thatrespond tosocietal needs and

global challenges such as climate change or healttroad usability of the innovation examples was

NanoDiode - Grant Agreement no: 608891 1 31.03.2015/WP2/T2.2 9
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taken upas a second criteriog the innovation examplesshouldnot be constrained to a single area

of use butgive the youngsters room to be creative.

In the end, four examples of European nanotechnology innovation were presented in the

competition materials:

Anti-spike tissues / TEC STARlylta
Luminescent solar concentrators / ITMA Materials Technology, Spain
Seltdisinfecting ceramic surfaces / FEystem, Poland

G22NI RQa GKAYyySald KSFGAYy3IE k foyly23 DSN)I y¢

= = 4 =2

Asdiscussed beforethe participants were asked to reflect on the ways thes®vatons could be
useddfor a better, sustainable€European futuré. The participants were advised that special emphasis

will be given on the social desirability and sustainability of the ideas, when winners are decided.

In addition, the participants wer encouragedo search foradditional information and use their
existing knowledgeabout nanotechnologies Ideas that were not related to th&ur innovation
examples could be submitted under the tiieh LISY A Y.y 2 @ G A2 VY ¢

Last, the project consortium detgd on the prizesf the competition:

1 The competition winner would be awarded with a weekend trip to Amsterdam, the
Netherlands, for two.The trip would include asmall prize-giving ceremony with the
NanoDiode consortium, as well as tickets to the loceErsce museum.

1 Depending on theirhome countries,the participants coming second or third would be
awarded with tripsto NanoDiode dialogue eventsif organised in that country or with
visits to local research institutions, laboratories or companidsese visits would be
organised orcaseby-case basis.

1 Beyond the individual awards, the school c{as¥submitting most innovative ideas would
be awardedthe NanoSchoolBdxa selection ofdo-it-yourself nanotechnology experiments

for the classroom.

Thewinners would be determined by public voting and by an expert jury, the vaibegunting for

half of the points and the jurfor the other half.

% See Advanced Materials Science rano GmbH: Nanoschoolbox (available in multiple languages).
http://www.nanoschoolbox.de/en/nutzungsbedingungen/nanoschoolbox.html

NanoDiode - Grant Agreement no: 608891 1 31.03.2015/WP2/T2.2 10
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2.2 Realisation and dissemination of the competition

For disseminating the competition, the assignméot the participants as dscussed above, was
summarisedn a onepage invitation The invitation was complemented with a longer, fpeage
leaflet providingan overviewof the innovation examples as well egormation on the voting, prizes

as well as on laj and ethical r@s’. Both documents were published on NanoDiode wehsithere

they could be accessed, downloaded and forwarded by anyone interested. In addition, the
competition wasactivelydisseminated tceducational institutiongsecondary schools,opytechnics,

universities) in teacher netwdks and via other multiplierssuch as science museums.

The ompetition was opened othe NanoDiode website in May 201fhecompetition webpagevas
structured in a tiered way: the front paggavea short oerview on how to participate and on the

four innovation examples one could use in developing his or her own ideaiks to further
information allowed the participants tdook deeper into thescientific andtechnicalinformation
provided by the partner aranisations All information could be accesseth English, German and
Italian. The ideas could be sent via a submission form to USTUTT, which compiled and, depending on

the language used, translated tldeas inEnglish.

It was assumedrom the beginningon that the project website would be visited by only occasib

members of the target groupOther channelsvould beneeded for makingchool kids and students

aware of the competition For this reason, teachers werdentified as key multiplierdor the

competition. Teachershave the chance to address a number of students amioviding that they

would dedicate a lesson or two for the initiatiggR A NS Ol (1 KS A NJ b padzftpatifigi 3 Q NB & 2 «

Thus, teachers were at the focus of the competition eismation. NanoDiode partners contacted
schools, polytechnics and universities directly and invited especially teachers of science, technology,
chemistry or physics to participate with their classBise information was posted on Facebook pages

of different educational institutions and student associations, tddese dissemination activities

took placein the different counties represented in NanoDiode

Other EU projects that have actively sought to involve schools and teachessotechnology or
scierce dialoguesnd initiativeswere approacheds wellby the consortiumTeacher networks that

were established in the proje®lanOpinionwere usedNanOpinion hadbuilt a Europearwide group

“ Both of the documents can be found in the Annex.

NanoDiode - Grant Agreement no: 608891 1 31.03.2015/WP2/T2.2 11
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of science and technology teachemwho in turn had disseminatedb I Y h LIA gulréach Caad
communication activitiesin their own national teacher networksNanoDiode partnersnow

O2y il OGSR (G(KSa$sS qinSliffeadeiitSchiuntriéLagdNaRKed thém? thiBpread the
competitioninformationin their nationalnetworks USTUTT and AIRI contacted the projects Inspiring
ScienceEducation and Quantum Spiiff; both of the projects agreed téorward the informationvia
their own dissemination channel©ther multipliers such as researckntres regional clusters and

sciencemuseums disseminated the competitiooo.

After the first dissemination roundifferent NanoDiode partners received feedback from teachers
GKFG GKS O2YLISGAGXRWaQ achedudedl 8 kuyl frdm MayA 2913 ifiol- SepiteSiber
2014 ¢ would collidewith exams and school holidays. Despite initial interest, the schedule would
make participation difficult for manteachers and studentdNanoDiode thus decided to extend the
competitionso that it wouldcover the entire autumn semester and rumtil Decenber 15", 2014,

The extension was communicated in the second roohicivitationsand on the project website.

2.3 School kidsband students innovative ideas

During the competitionUSTUTT received total of 16idea submissiongrom approximately 50
participantsp 2 KAt S Y2ad 2F GKS baiteyd eidividual gasticiparisS thei ¢
submissions included works by groups of two, three or five as wellcaiextive entryby an entire
school class fron®berpullendorf,Austria. The entries ranged from photovoltaic ski jackets and- fire
proof aprons to chlorindiltering contact lenses for swimming and to lasemovable tattoo inks
The ideaghat were submitted in a language other than English were translayethe USTUTT team.
After the deadlineof December 18, 2014, allideas were published immediatebn the NanoDiode

website The school kidsand student§innovative ideas are listed below.

® As additional time was required for public voting, the subsequent expert jury decision as well as for the finalisation of this
report, the extension of the competition delayed the publication of the report (Del 2.2) to M21 (March 2015).

NanoDiode - Grant Agreement no: 608891 1 31.03.2015/WP2/T2.2
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Furkan Altuntas (15 years of age), Herbé¢tboverSchule, Stuttgart, Germany:

Chlorinefiltering contact lenses

Because of my chlorine allergy | do not enjoy swimming in
public swimming pools. | thought that nanotechnology might
be able to help me here: My innovative idea is about chlerine

filtering contact lenses.

With the help of small nanorictures and/or their filtration

, properties it might be possible to develop lenses that filter
Poture: suanle, Flickr Creative Commons chlorine out. The lenses would however allow humidity to
permeate and not dry the eyesonly filter the chlorine out. The narstructured lenses would be
thin, foil-like ¢ perhaps even thinner as normal contact lenses. Instead of wearing normal, larger
swimming goggles, | could opt for these more comfortable and-frsmrdy lenses for my day out at

the pool.

Giulia Ancora (16), I.1.S. Caterina da Siena, Milgady: Textiles that react to music

Clothes and textiles that react to vibrations of

music and adapt their style this futuristic idea

3SGa Ada AYaLANI A2y FTNRY
by Christopher Nolan. Adapting to the music

LX I @ SR Ay dhgs3ie &lothapdadlibe® dzy

different light effects. Worn as a dress, for

/ example, the cloth wraps its wearer into a

dynamic and mystic ambience. Beyond that, the technology can be used to convey music and sound

to the hearing impaired and support the und&sding between hearing people and the deaf.

NanoDiode - Grant Agreement no: 608891 1 31.03.2015/WP2/T2.2 13



w nanodiode.eu

Elena Cantea (18), I.I.S. Caterina da Siena, Milan, Italy: Jacqueline

Every year we spend a lot of money in new clothes. This innovative
idea aims to reduce the costs of buying new clothes by developing a
dress that changes its look. The technology of the dress is based on
chameleon textiles, conductive thread developed at the Institute for
Nanoscience of the Universities of Bologna and Cagliari as well as on
LilyPad Arduino, a microcontroller board desigriedwearables and
e-textiles. The dress is uséiendly: using a special app, the user may
change the colours and themes of the dress with a smartphone and

adapt her own look individually.

Valentino Crnkovic (23), Hochschule Esslingen, Germany: tragepvable tattoo ink

The slogan summarises my idea of a revolutioaitoo

Ink. The idea is to construct the ink a tattoo artist uses in

such a way that the ink could be removed from the skin

up to 100% by a single laser treatmentalthough the
exactfiy OG A2yt AGASa FNB y24 GKI G

One possibility could be to make the pigments a tattoo

Picture: Natalia Diaz, Flickr Creative Commons ink contains extremely lighgensitive (UVnstable) so

GKIG GKS& ¢g2dAd R y2i adNBAGS y2N)¥I{ FOfadeSEa KAGa a2k

these sesitive pigments would be covered by a nanostructured coating. This coating would be light

i.e. UVstable.

The coating would be designed so that the wavelength properties of light are exploited. One would
need to find a wavelength range where daylight epresented only little or not at all. The laser
treatment should on the other hand be able to exploit this weakness and destroy the coating, when
desired. After the treatment daylight may do its own part and remove the tattoo in afusedly

way. The ida would constitute a sort of coated or conserved heteitoo with laser vulnerability.

NanoDiode - Grant Agreement no: 608891 1 31.03.2015/WP2/T2.2 14
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Serena Della Rossa (17), Liceo Scientifico G. Marinelli, Udine, Italy: NT Bracelet

The NT Bracelet gives its user detailed information on

- 64—

his biological and nutritinal stats (liquids, minerals,

proteins, carbohydrates and lipids, all essential for

proper biological balance). Nanotechnological sensors

2y O0ONIOStSiQa AyySNI &aARS YSI 3
nutritional balance directly from the wrist. The

statistics shawn on an integrated display give direct

feedback to the user and help controlling nutrition and
health ¢ what does the body need at the moment? Beyond these advantages, the bracelet is

powered by light and heat so that no batteries are necessary.

Edanur Demirsoy, Funda Coban, Ozora Thayalan, Diellza Aslani & Fercan Fedb)15
HerbertHooverSchule, Stuttgart, Germany: Nardeadscarf: Swimming without getting

wet

Nanotechnologies have already made watepellent textiles
possible. In many countrieslamic countries women experience
difficulties when it comes to swimming: They either have to remain
on shore or go into the water wearing their headscarf and other

clothing.

Our idea is to use the wateepellent properties of nanomaterials
and develop éxtiles that do not get wet in contact with water. Such
clothing would allow Muslim women to visit beaches, swimming

pools or operair bathsg without compromising their religion.

Commons

In many Islamic countries, in Turkey for example, many women
decide to go ito water in complete clothing. Many others bring their families to bathe, remain
however themselves seated by the pool edge. Whyearing wet clothes is not only uncomfortable
but can make one sick, too. Wategpellent scarves and clothing would alloweth to enjoy the

water too and build bridges between religion and society.

NanoDiode - Grant Agreement no: 608891 i 31.03.2015/WP2/T2.2 15
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Rodrigo Garcia Ferreriro (16), Colegio Corazon de Maria, Gifsturias, Spain:

Automatically heated nanomaterials

The other day while | was looking after my little cousin |

extSNASYOSR I 6A3 LINRofSYY ¢KS o
L O02dzZ RyQid KSFdG Adoe {2 L KIFIR (3

When | got home | got my innovative idea: | thought it

would have been great to have a way for heating the

-

Picture sunsurfr, Flickr Creative Commons

bottle in the street, so | could gonoplaying with her

instead of going back home.

22dz RYyOlh AdG 06S 62yRSNFdxA AT 6S 0O2dzxZ R Ay O2NLR NI
were made of a material that you could heat by rubbing it with your own hands? | am thinking of
materials that akorb sunlight and store its energy, then release it once you give the material a small
amount of heat, for example by rubbing it a little. It would also be great if the material could change

color from red (fully charged) to blue (discharged), so we wéualalv if we still needed more time

NHzo 6 Ay3d 2NJ dadzyol GKAy3Ié o0STF2NB dzaAy3ad AGO

| think the material could save incredible amounts of money, and allow heating things in places
without access to electrical current or gas, for example in developing countriesthréled with this

idea and loads of applications come to my mind: -Beliting clothes in winter, seleating

0 dzLIJLIS NF | NB X

Abegail Gelig (18), I.I.S. Caterina da Siena, Milan, Italy: Cromatic dress

Cromatic Dress o ¥ This innovative idea is about a dress for young wome

" - pursuing a career during the day but also wanting to go out

*
()

|

. at night. In daylight the dress absorbs the ultraviolet
radiation of the sun. When it gets dark, the dress uses the

prighmpniy ‘ . | saved solar energgnd turns into a black, elegant evening

o 5 gown.
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Veronica Hosea (17), I.1.S. Caterina da Siena, Milan, Italy: Nano Master Chef

. 1,7,,(,,(7(,,,;4.,-(%7/’
“‘ The Nano Master Chef is a fipeoof apron. It gets its
inspiration from the needs and requirements of people who are

confronted with heat and fire in the workplaegfor examples

- 7/
:. "‘"u ——»\" people working in kitchens and canteens. The apron uses a
i@i i " y -J‘ nanotechnologybased material developed by the company
. = LT" Gbly2{18 LGFtAFE GKIG NBAAAGE
Pt e O provides protection for both professional and private users.

Clarish Magnaye (17),1.S. Caterina da Siena, Milan, Italy: Seiallo

This innovative idea involves a jacket for women that can be transformed

into a scarf. The jacket uses a nanotechnolbgged material called 3XDRY:

—_—
—
—

It simultaneously repels water from outside and atisohumidity from the
inside of the scarf/jacket. The clothing stays dry even in the rain and helps
one to stay fresh¢ the materials lets the skin breathe better than

conventional wateirepellent textiles do.
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Judith Muraro, Michelle Rother & Soraya Ba(ir5-16), HerbertHooverSchule, Stuttgart,

Germany: NaneWell ¢ Clean drinking water with nanomaterials

Our innovative idea is to use nanotechnologies for

! improving the water supply in Africa.

Africa is the poorest continent on Earth; lack of clean
water leads there often to droughts, spread of diseases
) and hunger. For people in developing countries, a

stable supply of clean water is essential.

Nanomaterials could be used in a number of ways for ground water harvesting. Thanks to their
strength, carbon anotubes could be used for strengthening deeper wells. Being light, they could be
easily transported to more remote locations too, making the technology and ground water accessible
for people living outside the urbanised areas. The development and usntitwells in towns or

villages would make it possible to share the water in a fair way with all inhabitants.

Further benefits nanomaterials may provide have to do with the cleanliness of the water. Modern
filtration systems could be used for water pigétion. Nanesilver and its antimicrobial properties
could help to build hygienic, geHnee environments so that the water and the wells remain clean.
Nanomaterials could be an excellent way to help developing countries with their sneltted

problems.
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Pablo Pefia Suarez (15), Colegio Corazén de Maria, Gif®turias, Spain: Nano ID+

,té%ufé O2dzA R dz&a8 yIy2380Ky2¢t 23

use it for a special one. Have you ever left your keys,

. your mobile phone, or something small and important
f2N) 82dz a2YS6KSNB:E yR (KSYy 6K.
@82dz OlyQi FAYR AGXK L gla GKA

Obviously, nanotechnology.

Picture: Daniel Lee, Flickr Creative Commons LQtf dzasS + avYrff NIRA2 GNIyay)
which could be localized by a kind of radar, and also an

app for your mobile phone. The small nanotransmitter, will be localized in a sticker, which you can

LI 4GS yesgKSNBE e2dz gl yliod ,2dz2NJ LIK2y ST (KS {(Sea:x

have different stickers for different things! They will be pemaatly on, so the Item could be always

pinpointed! Each item would have a nanobattery, which is charged kinetically by means of the

movement of the object where the sticker is pasted. The mobile will identify the serial number that

each sticker containspsonly you will be able to find your things.

,2dz YAIKG 068 62yRSNAY3IX 2KIFG gAaff KIFLLWSY AT L L
worry about it. We have a smart solution for that. The items are similar to paper tattoos. The
Nanotransmitters a& pasted to the objet using a small amount of water. The sticker can only be
removed with alcohol. It will have a sensor which detects the radio signal that is produced by each
sticker. Only the ones with the same serial identification of the sensorcanR&E Y G A FASR® LG Qa&
GF1S a2YSOKAYy3Iz: &2dz LI &adsS 2y GKS adAO1ISNI gAdGK &
Ay @2dzNJ Y20AESS yR @2dzQfft Fftglréa FAYR @2dzNJ GKAY
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DI Herta Pichler and the class 2AK (15), BHAK/BHAS Oberpullendorf, Austria:
NANONANAs and our food

- Hi, we are the NANONANAs! Tiny as we are, the
smallest ones of us reach only the size of 20
nanometres, the largest ones 100. We are

extremely powerful and can do our job almost

anywhere.
wak | -1 221Z GAGEYAya 2henSiNand KSNBH
Ein Projekt der BHAK/BHA; HAS
Oberpullendorf - Austria  DkHerta Pichler - 2AK e let them out no moreg you see, we encapsulate

vitamins in order to protect them.

-hNE €S dza oNRy3 (g2 StSyYSyida (23SGKSNJ GKId R2
Y2fSOdzZ Sax gA0GK 2dz2NJ KSI RigisfanS Qf £ LI dzy IS Ayid2 &1 (S

- My dear NANONANASs, do you actually know what you are doing? You are aware of the human
beings out there, the ones who eat all these things. With your playing you are changing the
properties of food: you are able to decide where you release fitamins you captured, or, you
make nanoemulsions out of oil and water and so help to producefddviood products. Or, you
improve the bioavailabilty and make betarotene soluble in water tog and that is a really cool

colourant for drinks! Way toa

- Go! Capture the cubes and separate them, make-flewing salt!

.1 O] 2FF @&2dz 61 OGSNAIFH 1 SNB Ay FT22R GKSNBQa yz2i
.. dzi KSeés £SGQa 32 FT2NI Iy SELSRAGAZ2Y Ay GKS KdzYl
[ SGQa élép M) Khavé Keard so much about it!

- Well this looks cool, we can hide here everywhere.

-[ 221 6KIFG AOSNB@&MIYE GaHNNMARSNIP b2 (GNBaLIl aaAy3aHE |
Jd2az ¢gSQtft 3ISG SIrairte AyH
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Asja Piombino & Chiara Stehi (17), I.1.S. Caterina da Siena, Milan, Italy: Judith

This innovative idea combines fashion inspired by art history with modern
nanotechnologies. Modern fibres and innovative materials give the long,
goldenbrown evening dress and the woman wearingait attractive

charisma. A necklace made of optical nanofibres illuminates the complete

outfit.

Nicolas Yaqub (20), I.I.S. Caterina da Siena, Milan, Italy: Basquiat 99.1

Basquiat 99.1 is a ski jacket that combines aspects of ecologic
fashion with moden streetwear. Using photovoltaics and
innovative nanomaterials, the jacket harvests solar energy and

allows the user to charge his or her electronic devices while

(T wearing it. Coated by the innovative material 3XDRY, the jacket is
e s
water-repellent at the sara time; beyond that, optical nanofibres guarantee the user a perfect
visibilityin dangerous situations. The innovative ngaoket can be transformed into a rucksack for

field trips.

Umut Zohre (16), HerberHooverSchule, Stuttgart, Germany: Naroods for longer
digesting

Nanotechnology can hopefully be used to solve different problems
of the world. Many of them are related to food hunger and
obesity, on the other hand, prevail in many parts of the world. In
my idea, the structures of different foedcould be modified with

nanotechnology; by coating food molecules with nanoparticles?

so that the food takes longer to digest. Those prone to eating too

Picture: Flavio Jota de Paula, Flickr Creative
Commons

much would feel full longer, making diets easier. Those who suffer
from hunger, for instance in theeveloping world, could ration their food better. If food can be

preserved longer too, nanotechnology could really help those suffering fronrNi@»E | G SR LINR 6 f Sy
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2.4 Public voting and expert jury i determining the winners of the competition

When publishing thedeas NanoDiodalsoopened the public voting on theompetition website.On
the website, all ideas could Hést viewed on an overview page and kkd for more information.
Site vsitorswere asked to pick their favourite ideas and vote for theith social media buttons that
were embedded in thendividual pages of the differentleas ¢ Facebook likes,ieets, Google+ or
LinkedIn shares all counted as votes. As the cditipe itself, the voting was open for all visitors of
the website. Additional invitations to voteere sent to the participantthemselves via NanoDiode
social media accountand through the mailing lists that had been built in earlier stageshef
competition dissemiation. The voting remained open for a month and a half, until Januafy 31

2015. During this tima total of 677 votes were given

Smultaneously with the public votingn expert jury was formefbr finally determining the winners.
¢ KS 2 dzNE Qéspedidllyae]to congidizt tHiesubmittedideas in the light of societal trels and
developmentsandto assess the social desirability and sustainabilityhe ideasWith these aims in
mind, NanoDiodeincluded different stakeholder groupsartistic visionas well asexperiences from
creative projectsand from working together with youngr generationsin the jury. After suggestions
from the consortium USTUTT invited the following experts to take part indkpertjury; they all

accepted the invitation and were happy supportthe competition andNandDiode in thisvay:.

Mr David Azoulay, CIEL Center for International Environmental Law

Ms Maité Debry European Schoolnet

Ms Francoise HumbefTodd, Cefi€uropan Chemical Industry Council

Mr Pieter van Broekhuizen, IVAM UvA, Coordinator of the projaob®iode
Ms Hannie van den Bergh, Studio HB, NanoDjmdect consortium

Mr Koert van Mensvoort, Next Nature Network

= =4 4 4 a4 -—a -

Ms Antje Grobe &Mr Mikko Rissanen, University of Stuttgart, NanoDipdgect

consortium (@air of the jury).

As discussed befor¢he winners were to be decided on Wyoth public voting andhe expert jury,
voting determining half of the points andé jury the other half. For the joint calculatipthe
competition entrieswere given points according to their rank in the voting: 21 poiior the public

favourite, 20 points for the second9 for the thirdand so on.The jury members could then give
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three votes eaclt three points to2 Y Sf@vouriteidea, two to a second onend a singleoint to a
third idea. With seven jury members thmaximum points that an idea could get from the jury
summed up to 21too. The winners of the competition were determined by this method in a jury

meetingon February Z, 2015 and announced right after dtanoDiode website

1 Rodrigo Garcia Ferreriro fronolegio Corazén de Maria in GijgrAsturias, Spain, with his
ARSI a! dzi2Yl GAOI f f gmatérisls thaSdbsons buyilighy; Istar&itdJerlergya ¢
YR NBfSFaAS A4 Fa KSIFG | OO02 NRAwidher gf2the 0 KS  dz
competition NanoDio@ awarded Rodrigo the first prize of the competitiapan innovation

oriented weekend trip for two to Amsterdam, the Netherlands.
W2RNAI2Qa O2yiGNROGdziA2Yy 61 & GKFEY]TSR F2NJ AdGa 21

W2RNAI2QA ARSI dides notynlyxell@ctLarngrt dsesdfyh&nonhaiérials. He
also delightfully connects innovative technologies to an everyday problem he himself has

experienced € Koert van Mensvoort, Next Nature Network, Expert jury member

0As a jury member | used thesassment criteria of innovativeness, uff@ndliness, multi
dal oAt AdGe yR SGKAO&aDP wW2RNAI2Qa& ARSI €dzZf FAL &
the only challenge is novts technical realisatio ¢ Pieter van Broekhuizen, IVAM UVA,

ProjectCoordinator NanoDiode, Expert jury member

1 The seond prize of the competition was shared by three entriesSbyena Della Rossa from
Liceo Scientifico G. Marinelli in Udine, ltaly witer a b ¢ . NI OSf Sii¢ F2NJ Y2y
nutritional stats and bodilffunctions;by Pablo Pefa Suéarez, from Colegio Corazén de Maria
inGijong! aGdz2NAFaz {LIAY 6A0GK KAA& abtafi®by Edarte (i NI O
Demirsoy, Funda Coban, Ozora Thayalan, Diellza Aslani & Fercan Ferli from the- Herbert
HooverSchug in Stuttgart, Germany with thied b | -Meadscarf: Swimming without getting

gSihé

Serena, Pablandthe Stuttgartergroupwere all thanked for the way they adapted existing
2NJ dzLIO2YAYy3A Ayy201 GA2ya G2 S @S NBsRhkédolaNR 6t SY a
on-a-chipcinnovationsr YR t F 6 K3 Q&L fa SNWSeteas2 ¥ ¢ KAy 3aé

O0The idea about the headscarf is interesting because it is not about inventing new

technologiesbut about using existing technologies in a new field, to a social problem that
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LISNKI LJa ¢layQid Ay GKS aOASyiGtradaQ GKz2dzaAKGa 7
technology, realised a problem and came up with an applicé®hlannie van den Bergh,

Studio HB, NanoDiode Consortium

Serena, Pablo, Edanur, Funda, Ozora, Zaiet Fercarwere all awarded with trips to

NanoDiode dialogue events with laboratory visits in their home countries.

1 In addition to the individual prize§yanoSchoolBoxes were awardedth® HerbertHoover
Schule in Stuttgart, Germamandto the 1.1.S Caterina da Siena in Milan, Itdtyr their broad

contributions to the competitioh

® See the Annex for comprehensive results of the public voting, expert jury votes and the calculation of the points.
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3. Engaging the European youth i key experiences from the

competition

3.1 Competing for the attention of school kids and students i how did the
competition reach its target group?

blFry25A2RSQa 02 YLISGAIGA arganisedadNa exemplanddrgetiyrdup spedRiS | & & |
initiative for public involvement. As discussed before, it essentially aim@ufaiming and insping

school kids and students on nanotechnolagiand involving themn the societal discussion on
nanotechnologies.The competition should thus be evaluated against thesals: how did the

competition reach its target group of school kids and students? In what way were nanotechnologies
discussedintf O2YLISGAGAZ2Y YR Ay GKS LI NIHAOALIYGAaQ ARS

From the beginning on, teachers were considered key multipliers for making the target group aware

of the competition.Not only do teachers have access to a numbestoflents,who otherwise might

not hear abait such a competition; they couldrganiseparticipation in clas$oo. Teachers have in

GKA&d aSyasS GKS Ll2aaioAift A lc@uringzschddhhbuiis@id inlthe Sidywd & G dzR
homeworkg for different subjects and initiatives, such as thendBiode competitionAs described

above, NMinoDiodepartners contacted teachers through different channels and encouraged them to

inform their students about the competition and, if possildedicate a lesson or two for it.

Teachers typically responded®d 0 A @St & (2 bl y25A42R&Mgettianddddsh NA Sa Y
theme interesting and promised to give the information further to their students. yrhensidered

the prizesmore attractive than those ofmanyother competitions, too Despite tlis initial, positive
resonancefrom different teachersthe response rate remained however quite low. It can be
estimated that the competition information reached especially through NanOpinion, Inspiring

Science Educath and Quantum Spi®ff project networksg over 2000 schools, polytechnics and

universities across Europe. Yet only approximately 50 youngsters took part in the competition.

Reasons for théow response rate can be sougint strict curricula of schools. Despite their initial
interest, some ¢achers responded that thei A Ry Q fime ko ldéi8atefor such initiativesThey
would encourage their students to participatehasewould however have talo this in their free
time. In addition tothe general lack of timegl S OK S NB& Q | tghton id highhRcBypitaddor: | {
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many different projects and organisationtigy to involve school kids and students in their work.

Teacherseceive a lot of invitationthat in the end compete against one another for resources.

Theimplied lackof resourcess connected tdhe position of nanotechnologies on the public agenda.
Inthe inRSLIGK AYyGSNIBASEE O2yRdzZOGSR ¢AUKAY bly25A2RSQ
concludedthat nanotechnologies are not that present in public discussions or in théantbey used

to be. Climate change and saving of energy, for instance, count as issues that enjoy higher attention
in the public agenddoday. The urgencyivenfor climate action is mirrored in the multitude of
different initiativesthat invite studentsto participatein competitions, dialogues or summer schdols
Thanks tathe knowledgethat school kids, students and their teachers already poss#issate and
energy issues are more easily picked updhoolstoo. Nanotechnologies, on the other hand gamot

a standard part of curriculdor secondary schoolén most countries Despite the information
materialsthat NanoDiode prepared for theompetition¢ with the aim ofkeefng thetel O K $wWhE Q
troubles at minimumg¢ many teachers felt that they would need Bnger preparation timefor

themselvesand their students

An interesting deviation from the original dissemination concept was an invitation the USTUTT team
received from a local school, HerbétboverSchule in Stuttgart, Germany. The teachgho had

himselffirst NB OS A @ S R comgetition invitadidn, replied and asked whether the USTUTT team

could come and introduce the competition themselveshis classof 1516-yearolds. The class

would then be given the opportunity to develop and submit th&inovative ideasright after.

USTUTT was happy to accept the invitation and introduced the competition and the four innovation
examples during a guestdsonA&d SO2y R f Saaz2y ¢l &4 RSRAOFGSR (2 GKS

competition entries

Thisway of bringing nanotechnologiestbe Of A NRB2Y | O02YY2RI GSRg 620K
introduction of an interesting, extraurriculartheme to the clas without extensive preparatioq

and provided the school kids an opportunitygarticipatein theA NJ & ¢ 2 NJ ThgyFhenic@vdzNER ¢
welcomed the initiativeoo, posed several questions both on nanotechnologies in general and on the
examples presentednd were interested in developing their own idedastead of a presentation,

the visit took the formof a dialogue between NanoDiode and the ki@lsdr level of interest andhe

dialoguethat was reachedetween the project and the class can be considered remarkableng

the fact thatthe HerbertHooverSchule represents the loweldvel2 T D S Niliréeyligr School

" See for instance Climate-KIC,t he EU®&s mai n c | i ma http//wiwn.climateskic.orgfn i ni ti ati ve:
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system, with the majority of students having an immigrant backgrothel clasgersonifieshard-to-

reach grougin several respects.

The school visit highlightee ability of school kiddo become inspired of new technologiasd thar
willingness to develop their own ideas on these technologiegactly in the sense of WP@n the

other hand the difficulties associatetdith motivatingteachers to pick umew themesfor their class
dromthe outsidé O f £ T 2 NJoflthe aeftsiahdiRitddioris ofgmpetitions such as the
NanoDiode one.Onlinebased initiatives despite their easy shareability and potentially large
audiencesrisk being impersonal and easy to put aside. If involvement of school kids and students is
speciftally considered, complementing online participation with live visits to schools and universities

seems to be a potential way for engaging the younger generations.

Suchexperiences cabe brought to bear when approaching other haodreach groupdoo. Rather

than trying to motivatedifferent groups totake part ininitiatives that take part outside of their

everyday life waysshould be sought for bringing the respective issyranotechnologies in this case,
directlytothem.Y SSLIAY I Ay RAYRA WK RA GKES& +yR 20 KSNJI lj dzSa
larger part whemmigrant groups or the elderlgre approached, the need for live public engagement

in their own domain becomes even higher, when the participation of these groups is considered.

Arother interesting observation cabe made abouta OK22f {1AR&aQ | yR aslidzRSy
multipliers of nanotechnology communicatioRor NanoDiode, theompetition and especially the

publicvod A y 3 LIKIF &S YI NJ SR \isibiltySThe] pojdct/wekisite Svas LiddGReRtEdO (i Q &
more often than usually: orDecember 18, 2014, right in the beginning of the public votinige site

was visitedd75times. This equals almost ten times the average number of visits in a day. Even more
remarkable is the fadhat over 70 per cent fthese visits were made by new userpeople that had

not visited the NanoDiode site before. The p@alsite visitdasted until Christmas and emerged, to a

lesser extent however, again after school holidays on Janfaii'8 2015’.

It can thus be said that thpublic votingbrought many such peoplevho otherwise would not have
been reached by the projecin contact with NanoDiodeSchool kids and students worked here as
multipliers forthe project the websitevisitorswere primarily interested to take a look at thieleasof
the participants and vote for their favourige They however visited other subpages asWtis way

the competitionincreasedb I y 2 5 Av&iBilBy@ and that of nanotechnologies in genemleven

8 The numbers of visitors are derived from Google Analytics for the NanoDiode website.
® On December 19", 2014, visitors of NanoDiode website opened in average 4 subpages on the website.
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beyond its original target groupGeative involvement of younger generations can densidered

important for sciencend technology communication from this point of view too

The aforementioned key figures of the competitiqgrfrom the number of schools andniversities
approached to the share of new visitors on the NanoDiode weltsdee summarised in the table

below.

bl y25A2RS 40K22f |AR&EQ FYyR & deR§igirasQ 02 YL

Number of schools, polytechnics and universities apphhea | Over2000

Total number of participants 50
Total number of submitted ideas 16
Number of votes given during the public voting 677

Highest number of visits to the NanoDiode website (day) | 475

Share of new visitorsn the websiteduring thepublic voting | 70 per cent*

Table 1: NanoDiode school kids' and students' competition for innovative ideas - key figures.

32School ki ds 6 O6mmodgativwetdeas €& whatskind of dialogue was

initiated by the competition?

When evaluating the competition from the viewpoint of public involvementotaer important
guestion considers the nature of the dialogue that was initiated wtitin introducirg the subject of
nanotechnologies to its audience, the competition brought forward a certain conception of the issue.

In explicitly asking the participants to reflect on the contribution nanotechnologies might have for

10 visits to the NanoDiode website on December 19", 2014.
™ On December 19", 2014.
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the sustainability of our societiethe competition established a link between the two issue areas.
The way inwhich the participantsawnanotechnologies and their role in advancing sustainakigity
important to observe for analysing the impact of the competititmterms of ResponsibleeRearch

and Innovatior?, the important question of responsiveness needs to be asked too: did the submitted

ideas influence research, policy or other stakeholders in any way?

It can be said first thaapart from few exceptionsall participantswere able tothink of ways how
nanotechnologies cdd contribute toa sustainablesociety In many of the ideasanotechnologies

are used for solvingsocietalchallengessuch as halth, hunger, lack of drinking water @ocietal
accessibility The ideas with strong s@etal relevance were complemented with applications that

g2dz R 0SS KSf LIJFdzZ Ay -prgoBa@rans, pHoBWEIR skigackietd an@chloriaeh G K T |
filtering contact lenses. Only few of the entries could be seen as merely ideas for inngrativets

GAGK ftAGGES 2N y2 O2yySOdGAz2y (2 2ySQa 26y 2N a2C

The issues addressed by the participaintgheir ideascover mostof the areasthat are commonly
included indifferent definitions approachesand instruments fosustainability.The European Union,
for instance, refers in its sustainability strategy to theather widespread & i KNB S  LJA £ € | NJ
adzA G AyLFoAtAGeeéY SO2y2YAO0 ANRGGKI® &Bndrdmpare©2 KS & A
the ideas of the participants to the EU framewpthe absence of economic aspediecomes
however apparent. The participantanderstood sustainability primarily through its envirarental

and social dimensions.

Notable isthat almost all of the competition entries constitute ideas for new produé#en asked

about the contributiors nanotechnologies could have, the participamiere prone to thinkof new

applicationsc instead oflooking forways for making already existing products or processes more
sustainable.In addition, all ideas we essentiallydeveloped and discussedas technological
innovations.They describe products, whosmntributionwould lie in theproductitself: theyare not

connectedi 2 A2 O0A+f Ayy2@8FGA2ya 2N FAY (2 RANBOG LIS2LI

2 See e.g. Von Schomberg (2011): Prospects for Technology Assessment in a framework of responsible research and
innovation. In: M. Dusseldorp and R. Beecroft (eds.). Technikfolgen abschétzen lehren: Bildungspotenziale transdisziplinérer
Methoden. VS Verlag, Wiesbaden: https://app.box.com/s/f9quor8jo1bi3ham8lfc

¥ Communication from the Commission to the European Parliament, the Council, the European Economic and Social
Committee and the Committee of Regions: Mainstreaming sustainable development into EU policies: 2009 Review of the
European Union Strategy for Sustainable Development. http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2009:0400:FIN:EN:PDF

NanoDiode - Grant Agreement no: 608891 1 31.03.2015/WP2/T2.2 29



http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2009:0400:FIN:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2009:0400:FIN:EN:PDF

w nanodiode.eu

This notimm was developed further by one of the members of the expert jury. According to him, the
competition and its lead questiogq How could nanotechnologies be used for a better future?
would strengthen a technocentric frame, when it comesndiating societal change. Thparticipants
become prone to thinki K i G KS ¢ 2 shbuR@ifmarilyDeBsdvedntEinew technologies,
instead of social or economic reforms, for examlds technocentric frame is visible in ideas where
nano-structured foods are ceveloped for solving world hunger or textiles for easing the

communication between the hearing and the deaf.

Another aspect highlighted by the expert jury members is the absence of considerations related to
al¥FS dzaS 27F ylI y2Yl i Sidnertakfae of nandfafidel @ expdsufiefene > Sy @
using the products were addresseddnly one of thesubmissios. This illustrates the level on which

the school kids and students dealt witlhe subject. When receiving a first introduction to
nanotechnolog Sa I YR RNJ T { ingshartcipediseitheralid ot bederBd aWare of the

different safety discussiortaking place did not consider these relevant for the competition or were

not ready to invest more tima reflecting the issueim their works.

The question, whether the partigants should explicitlpe advised to consider safetgspectsn their
submissionsvas actually discussed by the project consortiuim the forefront of the competition.

The consortium however decided to keep the cortifien as inclusive as possible and to abstain

from givingfurther guidelines; setting the requirements too high would discouragmungstersrom

participating. Furthermoregiven the time teachers and participaniguld beready to invest in the

competition, it was considered unrealistibat school kids and students would be truly abtetake

safety aspcts into account in their wotkBdSy A F 62NJ SNEQ 2NJ LINRRdzOU 3
mentioned in the competition guidelines, th@rticipantswould probably have been able toerely

mention that in their ideas these aspects have been taken care ©he fact that none of the

participants made such considerations, however, shows #adtty issuesare not prevalent in the

picturethat school kids and studenfsrmed ofnanotechnologieg, or in that of sustainability.

Finally, as an indtive for public involvement, the competition should discussedrom the point of

view of responsiveness that ften considereda central feature of Responsible Research and
Innovation.If an initiative forpublicengagementis to bedirectly meaningtil, the perceptions, hopes

and fears expressed within thengagement processhould besomehowtaken into account in
research or policylt can be assumed that the chances for such direct responsiveness are limited,
sKSy aOKz22f 1 Adodributidng/ &R subimittddRrStlye (iNsr@Diodecompetition, are
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discussedConsideringthe time andthe resources school kids and studemtere able to invest in

their works their ideasare probably of limited usto technology developers.

The possible contribution of the corafition thus lies in the wayit could introduce its subject,
nanotechnologies and their role in building sustainable societi¢s new groups of citizens and
enable them to participate in futuréo further societal discussionen the subject As discusse
before, the competitionwas able to both introduceranotechnologies tats participants and to
encourage them to develop their own ideas and preferenceshfeir use.This way, the competition
entries illustrate how nanotechnologies and the innovatiotamples are viewed by the younger
generations. Such experiences can be useful for future communication and dialogue activities of
different stakeholdersFurthermore, the fact that theeompetition attracted new audiencéor the
NanoDiode projecteven beyad its original target group of school kids and studentgjerlines the
potential of such competitions in making new technologies and projects kndwa. first step,

getting the initiative on the agenda of schools, teachers and students is however thengivag one.
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4. Conclusions and recommendations

bly25A2RS 2NHIFIYAaSR AGa aoOKz22ft 1ideBsaganckayhple o (i dzR Sy (
engaging onaunderrepresentedgroup to the discussion on nanotechnologi#s.NanoDiode, the
competition isviewedas a case study for public involvement. The experiefroes the competition
gAftt Ft2g Ayli2 blry25A2RSQa 02y Of dzZRAYy 3 forhéa SaavYSy
governance bnanotechnolgiesr Yy R Ay {2 bl y25A2RSQa L}RfAdOé FSSRol -

As discussed before, the ideampetition wasusedas a means for introducing nanotechnologies to
the European youth antbr enablingthem to develop theirown views School kids and students, an
often underrepresented group inanotechnolog discussionswere able to fulfil the assignment and

to think of ways in which nanotechnologies could be used for a better, sustainable Europeam futu
Yet the number of participants remained limited as teachers and students had trouble finding time
to take part Beyondits initial target groupthe competition however,made new people aware of
NanoDiode ashte project website was frequentedylmewvisitorsvoting for their favourite ideas. In
this sensegngagingschool children and studentsan bean interesting option for communication

The involvement of younger generations may increase the visibility oba giwject or organisation

It can be further concluded that the participantstbé competition, for which they uskonly limited
time and resources and wne only limited information guld be given to themyvere able to discuss
the issue inguestion only in aelatively superficial way. The competition participants were inspired
of nanotechnologies as something new, leading possibly to many innovative applicatiotise
same timethe competitionstrengtheneda technocentric frame when it comes to soakthangelf
more underlyingquestions, such as the balance betwetechnologial, social and economic reforms
or safety aspectsare to be addressedhe competition wouldneed to be organised differently,

perhapsthrough school visits, such #t one conducted by the USTUTT team

Despite the many advantagesshareability, cosefficiency¢ online-based public involvement has,
live dialoguesdefend theirposition. Consideringespeciallythe Hiropean youth school visitsallow

for abetter balancing of differeninputs as well agirect ponderingof views and ideasWhenother
hard-to-reach groupsmigrants or the elderly, for example, are addressgakstions of accesand
digital divideplay an even largemle. Ways need to be found for engaging different groups in their
everyday life, rather than making it theawwn task to change theipriorities, find timeand take part.

Possibilities for public participation need to be brought to the people, not the other way round
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Annex

Annex |: Final results o f t he school kidsd®d and studentsbo
innovative ideas

1) Rodrigo Garcia Ferreriro, Colegio Corazon de Maria, Gijéa G dzNRA I &= { LI AYyY a&! dzi 2
YEY2YFGSNRFfAEY um LRAYyGa FNBY GKS LlzofAO @20Ay3
2) Serena Della Rosdaceo Scientifico G. Marinelli, Udine,ytat b ¢ . NI OSt S{iéY Hn b o

2) Pablo Pefia Suarez, Colegio Corazén de Maria,@ij@gn i dzZNA I &X { LJ AYyY dably2 L5

2) Edanur Demirsoy, Funda Coban, Ozora Thayalan, Diellza Aslani & Fercan FerliHderksrt
Schule, Stuttgart, ENXY I yé ¥ SAbR&CR NFY {6AYYAYy3I gA0GK2dzi ISGGA)

5)Herta Pichler and the class 2AK| ! Yk . |

'{ hoSNLJzZ t SYR2NF = ! dza G4 NR I Y
FT22REY My b m ' m¢p LIGao

6) Furkan AltuntastHerbertHoover{ OK dzf S5 { { dzii (i BrindNIELIDE SENIVF iy @02 yail KO (i
17 + 0 = 17 pts.

7)Umut Zohre, HerberHoover{ OK dzft S { ( dzd G 3 FFNIRR 4D SNMUI yf &Y IBHIND yR2A 3
0 =16 pts.

7) Judith Muraro, Michelle Rother & Soraya Baur, HerbtoverSchule, Stuttgart, Germany:
"NanoWell¢/ £ Sy RNAY{1AYy3 6FGSNI gAGK yIFy2YFGSNRAFTagy

9O+t SyliAy2 / NYy120A0% | 20KANBRE&DI$ 09 Ha AT 22> AD§ MW
100+ SNBYAOlI 1 28SylT LOLO{ D /| GSNAYIB+®RI13ftsh Sy £ ahf
100bAO2tFa ,FljdoE LOPLP{d / FGSNAYLF RIF {ASYylZ aifly
12)! 6S3FAf DSEtAIT LOLOP{d /I GSNAYl RI {ASYlLZ arfly
13)Giulia Ancora, I.1.S. Caterinada Siend, f | y> LGl feéy é¢¢SEGATSE (GKI G NB
14)/ £t F NA&aK al 3yl esSs LoLO{ > LISEESNEWI yRIb {nA Sy lys LiiRftc
159t Syl /FyGSEE LoLd{d /FGSNAYIlI RI {ASyl I aAflys

16)AsjaP2 Yo Ay 2 9 [/ KAFNI {(0dzOOKAX LodLP{d /I GSNRAYIl RI
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Results of the public votig on NanoDiode website:

1) Rodrigo Garcia Ferreriro, Colegio Corazon de Maria, Gijéa G dzNRA I &= { LI AYyY @&! dzi 2
VI y2Yl (ic¥oids: 1280424 points for the combined calculation)

2) Serena Della Rosdaceo Scientifico G. Marinelli, ¥/ S L i | f &Wotésb164 (208 )0St S ¢

3) Pablo Pefia Suarez, Colegio Corazon de Maria,@ijGa i dzZNA | & = { IgVoteg: ¥5 (1Ob | y2 L 5
pts.)

4)Herta Pichler and the class 2AK| ! YK . | ! { hoSNlJzf f SYR2NFZ ! dza i NA | Y
¢ Votes: 47 (18 pts.)

5) Furkan AltuntastHerbertHoover{ OK dzf S { G dzi 0 3 I NNISLIDESEINIGE (y e@2 yoi HKG (2
Votes: 23 (17 pts.)

6) Umut Zohre, HerberHoover{ OK dzft ST { ( dzi G 3 FFNIRR 4D SNEMDI yf @Y IS yR2A T
Votes: 17 (16 13.)

7) Edanur Demirsoy, Funda Coban, Ozora Thayalan, Diellza Aslani & Fercan FerliHderksrt
{ OKdzt S { (dzii G 3H NI R amDI NNFIYY & Wb AGDYIAYWEVoteésAls @Rpdel) IS G G A

8) Judith Muraro, Michelle Rother & Soraya Baur, HerbtwoverSchule, Stuttgart, Germany:
"NanoWell¢/ £ Sty RNAY1AYy3 6 qBod: 8214 ts.)y I Y2 Yl GSNRIF £ & ¢

N+SNRPYAOlL 1 2aSyls LOLD{ D /| G§GSNRYVoteRF (13ps§Sy | = aAf |
10)Nicolas Yaqub, I.1.S. CaterinadaSy’ I = aAf | Yy LdMoteseeY(12pts) aljdzA I 4 dopd

1+t SytdAay2 /I NYy1208A03 | 2 OKaANBREO$ 69 HaclidiesEHEEPL> AD] MY
pts.)

12)! 6 S3AFAf DSEtAIT LOLP{ d /I (§SNIYitessRIPENASY I~ artl y
13)DAdzf Al | yO2NI X LOLDP{d /I GSNRAYIl RIgV4es:IWIptE) aArfl y
14)/ £ F NAaK al 3dylF&Ss LoLo{ d ISEEGrarsy3@Bpst) {ASyl X aAif
15)Elena Cantea, |.I.S. CaterinadaSy | = aAf | y I clVatest3&7pts.y W Olj dzSt Ay Sé

16)! 421 tA2YOAY2 39 [/ KAIFNI} {GdzOOKAZ cloes dGes) F G SNRAY
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Votes given by the expert jury:

Mr David Azoulay, CIEL Center for International Environrheata:
1. SerenaDellaRosfjaA OS2 { OASYGATAO2 Dod al NAYyStfttAZ ! RAy:
2. Pablo Pefia Suéarez, Colegio Corazon de Maria,@ij@n (i dzZNA I & { LI AYyY dabl y?2
3. £ fSyliAy2 /I NYy120A03 | 20KachsvdieSl 922 AVABEY 0 dSI

Ms Maité Debry European Schoolnet:
1. Rodrigo Garcia Ferreriro, Colegio Corazén de Maria, GljGa G dzZNRA | X { LI AYyY a&! dz
KSIFGSR YIEYy2YFGSNRLFf & 60 LIG&ADDO
2. Judith Muraro, Michelle Rother & Soraya Baur, HerbtobverSchule, Stuttgrt, Germany:
"NanoWell¢/ £ Sy RNAY1AYy3 6F0GSNI gAGK yIFy2YFGSNRIFf a
3. Edanur Demirsoy, Funda Coban, Ozora Thayalan, Diellza Aslani & Fercan Ferli, Herbert
Hoover{ OKdzt S { ( dzd G 3 H NII R A0DF NNVFIYY § W AGDYIAWA 6 A ( K 2 dzi

Ms Fancoise HumberTodd, Cefic Europan Chemical Industry Council
1. Rodrigo Garcia Ferreriro, Colegio Corazén de Maria, GljGa G dzZNRA | a X { LI AYyY a! dz
KSIFGSR yry2YFGiSNRFf &é 60 LII&aDO
2.+ SYyGAy2 /I Ny 120203 | 2OK gehnkvaried (1922t AWISy DuDEI
3.1083aFAf DSEtATET LOLD{d [/ FGSNRAYF RI {ASYylFSZ arfl

Mr Pieter van Broekhuizen, IVAM UvA, Coordinator of the project NanoDiode
1. Rodrigo Garcia Ferreriro, Colegio Corazén de Maria, Gijéi G dzNJR | & Dmdtidally A Y'Y & ! dz
KSFGSR YIEY2YFGSNARLFf A 60 LIGADO
2. Pablo Pefia Suéarez, Colegio Corazon de Maria,@ij@n( dzZNA | &> { LI AYyY dabl y?2
3.1'0S3IAf DStAIT LOLDP{d /FGSNAYIlF RIF {ASYlI I aAifl

Ms Hannie van den Bergh, Studio HB, Nano®frdject consortium
1. Rodrigo Garcia Ferreriro, Colegio Corazon de Maria, Gijéa G dzZNA I & { LI Ay Y a! dz
KSFGSR YyIy2YFUGSNAIf&AE o600 LIiaodo
2. Edanur Demirsoy, Funda Coban, Ozora Thayalan, Diellza Aslani & Fercan Ferli, Herbert
HooverSchule, Stuttgart, SN | y & ¥ SAbR &2 NFY { 6AYYAyYy3 6AGK2dzi
pts.)
3.+ E8yGAY2 /NY120A05 | 20K NBREDS 09 B3 (A (T LLs Ay!
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Mr Koert van Mensvoort, Next Nature Network

1. Rodrigo Garcia Ferreriro, Colegio Corazén de Maria, GljGa G dzZNRA | X { LI AYyY a&! dz
KSIFGSR YIEYy2YFGSNRLIFf & 60 LIG&ADDO

2. Edanur Demirsoy, Funda Coban, Ozora Thayalan, Diellza Aslani & Fercan Ferli, Herbert
Hoover{ OKdzt S { (dzi G 3 H NII R A0DF NNVFIYY § W AGDYIAW A 6 A G K 2 dzi
pts.)

3. Herta Pichler adithe class 2AK, | ! Yk . | ! { ho SNlJdzZ t SYR2NF X ! dza ( NJ
FT22Ré om LI &0

Ms Antje Grobe & Mr Mikko Rissanen, University of Stuttgart, NanoDiode project consortium (Chair
of the jury)
1. Edanur Demirsoy, Funda Coban, Ozora Thayalan, Diellza&#lardan Ferli, Herbert
Hoover{f OKdzf S { ( dzii G 3 H NI 3R amD3 NNWFIYY & Yo AGDYIAWA 6 A (0 K 2 dzii
pts.)
2. Rodrigo Garcia Ferreriro, Colegio Corazén de Maria, GljGa G dzZNRA | a = { LI AYyY da! dz
KSFGSR yry2YFGSNRFIEf &E o6n LIAaDO
3. Nicolas Yaqub,®{ & / I 6 SNAYIl RI {ASyl X aAflys LGlIf&ay ¢
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Annex II: Invitation to participate and competition webpage

Invitation letter to schools:

Nanotechnol ogies: School ki dsdé and
on innovative ideas

The European project NanoDiode invites you to take part on its competition on
innovative ideas!

What you can win

- A weekend trip to Amsterdam for two!
Trips to NanoDiode Dialogues in your home country!

For school classes: NanoSchoolBox with 14 exciting do-
it-yourself nanotechnology experiments!

How to participate

View or download all information from the project website www.nanodiode.eu.
There we present you current examples of European nano-innovation. Then let
your imagination run free:

1 Where and how could nanotechnologies be used for a better European future?

1 What kind of applications or products could you think of?

1 Describe your innovative idea using text, pictures or video i or all of these.
Give your idea a name and submit it through the NanoDiode website.

1 Please note: The deadline for submissions is December 15", 2014!

1 Afterwards, the winners are determined by online voting and an expert jury.

Contact

For any questions related to the competition, please contact University of Stuttgart
coordinating the competition on behalf of NanoDiode: info@dialogbasis.de
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