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Citizen Science and
Open Science

Four Waves of Movement from
Global to Local

Margaret Gold, Leiden University
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OPEN SCIENCE is defined as an inclusive construct that
combines various movements and practices aiming:

« To make multilingual scientific knowledge openly
available, accessible and reusable for everyone,

« To increase scientific collaborations and sharing of
information for the benefits of science and society,
and

« To open the processes of scientific knowledge
creation, evaluation and communication

« To societal actors beyond the traditional
scientific community.

« It builds on the following key pillars: open scientific
knowledge, open science infrastructures, science
communication, open engagement of societal

actors and open dialogue with other knowledge
Systems
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Table 2: Summary of recommendation for opening science to society via Open Science polic

Empower and engage societal
actors through open
engagement

Ensure diversity, equity,
inclusion, & justice in opening
science to society

National & policy-maker
levels

Institutional & individual level

Knowledge exchange
opportunities

Go beyond facilitating public participation in scientific processes that are led top down
Foster transparent communication & long-term relationships with community partners
Ensure free and open access to educational content, enhance science and data literacy

Ensure engagement of and partnerships with marginalised communities
Support non-traditional venues for scientific activities and accessible communication
Ensure benefits of societal engagement reach all involved stakeholders

Create enabling environment that cut across governance levels
Leverage existing resources
Foster multi-level and multi-stakeholder policy connections

Foster capacity building and academic recognition within Higher Education Institutions
Foster societal engagement through (high) schools and life-long learning programmes
Support informal training initiatives

Prioritise impact at scales from local to global
«  Support development of infrastructures for practitioners of open societal engagement
* Ensure accessible resources

Develr .« Infrastructure for societal engagement

Incor_. Open Data sharing

Encour reusability and interoperability by developing standards that require input from societal actors

Suppo ttom-up development of infrastructure to allow societal actors to shape tools for engaging with science

Forwhe

F~ whom
Forhow long
By whom

Fit-for-purpose instruments
& evaluation

» Foster open societal engagement and dialogues with other knowledge systems
« Mainstream societal engagement in all funding

Financial support for a wide range of actors
Funding models to focus on creating diverse, long term relationships & community building
Collaboration between public and private funding agencies

Specifically address quality criteria of good societal engagement & co-create fit-for-purpose funding &
evaluation instruments
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Interaction between citizens, scientists and policy makers is
essential to enrich research and innovation, and reinforce trust
of society in science. | am proud of the hundreds of thousands
involved citizens that already contributed to research and
innovation and look forward to continue opening up research
towards society and the world.

Mariya Gabriel Commissioner for Innovation, Research, Culture, Education and Youth




Citizen Science in the European R&lI policy

Citizen Science (CS) is a core dimension of

A Pact for
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The new
European
Research
Area
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the that lists societal responsibility as a main
principle and active citizen and societal engagement in R&l as a priority
area for joint actions

|

the open science policy of the European Commission, embedded in the
new F‘ opean Research Area (ERA) policy agenda to achieve greater
societal |mpact and increased trust in science

, with the aim of deepening science-society
relations and maximising the benefits of their interactions by engaging and
involving all societal actors such as citizens and civil society
organisations in co-designing and co-creating responsible research and
innovation agendas and contents, promoting science education, making
scientific knowledge publicly accessible, and facilitating participation by
citizens and civil society organisations in its activities”

m European
Commission



Citizen Engagement in HORIZON EUROPE

3 Open science, which includes citizen science and citizen/societal engagement
is the modus operandi of the HE programme

, and
are mainstreamed across the programme, notably in the

and

EU R&l Missions: Portfolio of actions intended to achieve a set of goals within a
given timeframe

Citizen and societal engagement HE workprogramme in 5 mission areas:
is a key part of el ) ]
Adaptation to Climate Change
in the EU R&I missions K cancer
¢
A number of ww Restore our Oceans and Waters by 2030

are foreseen by the

Mission Implementation Plan ﬁ 100 Climate-Neutral and Smart Cities by 2030

2& A Soil Deal for Europe B oo |

Commission



Mutual Learning Exercise on Citizen Science

oM
?‘ ® ‘ig‘? Mutual learning exercises (MLE) focus on specific R&l challenge of interest to MSs and ACs
’] N

MLE on Citizen Science (CS) proposed from MSs to

v' strengthen their CS national policies and initiative
by exchanging lesson learnt and best practice

Mutual learning 'j g
@

EXERCISES

v exploit synergies and upscale suitable (cross-)
national CS initiatives across the ERA

Exercise supported by EC Policy Support Facility and external experts

11 MSs/ACs: Germany, CS MLE Topics:
: ; : 1. Introduction and overview on citizen science
Slovenia, Austria, Belgium, . . _
France, Hungary, Portugal, 2. Ensuring good practices and impacts
3. Maximising the relevance and excellence of citizen science

Romania, Italy, Sweden and

.

Norway Enabling environments and sustaining citizen science

o

Scaling up citizen science

m European
[ | Commission




| believe the work and reports of the MLE on Citizen
Science come at a perfect conjuncture in European policy,
where the national implementation of ERA Actions and the
course setting towards FP10 meet the efforts towards a
research assessment reform. Citizen Science stakeholders
have now really valuable tools and knowledge to use this
opportunity and establish Citizen Science at the centre of
the debate in all three of those processes.

Michalis Tzatzanis
Participant from Austria
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An increasing number of citizen science projects and initiatives are Chair
being implemented across Europe. This rapidly emerging mode of Alan Irwin
research and innovation shows substantial potential in terms of

[
achieving greater societal impact and increasing trust in science, Rapporteur .
by leveraging collective societal capabilities, by enlarging the
scope of the R&I, and by increasing relevance, responsiveness and "arga.'“ ColdRepporESn B . .
on Topic 4)

transparency. The following topics of interest have been identified

fortheMLE: Independent Experts

@ Topic 1: Introduction and overview on citizen science “ Muki Haklay (Expert on Topic 1)

@ Topic 2: Ensuring good practices and impacts ‘ Rosa Arias (Expert on Topic 2)

@ Topic 3: Maximising the relevance and excellence of Mar_—zia Mazzonetto (Expert on 3 X S 9 8 6 C 6
citizen science Topic 3) S

@ Topic 4: Enabling environments and sustaining citizen Antonella Radicchi (Expert on

®

research-and-innovation/en/statistics/policy-support-facili -
DG RTD Policy Officer

Annamaria Zonno
(Annamaria.ZONNO®ec.europa.eu)

science 3 Topic 5)
Topic 5: Scaling up citizen science Ingeborg Meijer (Support
Rapporteur and Support Expert
Visit the website for more information: https://ec.europa.eu/ on Topic 4)
- -8

Participating countries: Austria, Belgium, France, Germany,
Hungary, Italy, Norway, Portugal, Romania, Slovenia and
Sweden.

-

Scheduled meetings

March 2022 October 2022 December 2022
Topic 2 meeting Topic 3 meeting Final Meeting

209

January 2022 June and September 2022 November 2022 Early 2023
Topic 1 meeting Topic 4 meeting Topic 5 meeting Dissemination event

0102777184700,

Publications Office of the European Union | ® European Union, 2022 | Reuse of this document is allowed, provided appropriate credit is given and any changes are indicated
(Creative Commons Attribution 4.0 Intemational license). For any use or reproduction of elements that are not owned by the EU, permission may need to be sought directly
from the respective right holders. | All images © European Union, unless otherwise stated. | Image sources: ©Shutterstock/ivector, OShuttersts 11, ©Shutt J
iluistrator, ©Shutterstock/vasabil - all rights reserved

Research and
Innovation

1SBN




Enabling Environments
for Supporting and Sustaining
Citizen Science

HORIZON EUROPE
POLICY SUPPORT FACILITY

Topic 4 - discussion paper:

Enabling Environments for
Supporting and Sustaining citizen
science

For Citizen Science to fully live up to its potential to
achieve real societal impact as well as new scientific
knowledge and insights, it is essential for Member
States to put an enabling environment in place that
will allow Citizen Science initiatives to be sustained
and thrive, and Citizen Science practices to be
supported and promoted.
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What i1s an Enabling Environment?

the factors that enable Citizen Science initiatives
to be launched, sustained,
grow and thrive — and ultimately achieve
their aimed-for impacts and outcomes




Legal & Policy
Frameworks

Internal Policies &

Societal Dialogue Culture

FUNDING

Supporting (Data) Capacity Building &
Infrastructure Networks




* Xk
. *
* *
* *
Ee
European
Commission

Of all of these recommendations for action, the four most impactful recommendations that
Mutual Learning Exercise have been supported across all of the thematic topics of the MLE are to:
1. Ensure that Citizen Science practitioners - in academia (top-down), in society (bottom-
up), in policy (collaborative) and in the private sector (collaborative) - are supported by a
national network of practitioners to share knowledge, form partnerships, and further
FINAL REPORT develop best practice.

Citizen Science Initiatives - Policy and Practice

2. Ensure that dedicated funding instruments can provide financial support to the places
TR where it is most needed (especially to societal partners) in order to enable new initiatives

HORIZON EUROPE

Homepnietmore S0 to get off the ground and to provide ongoing funding or scaling-up funding for successful

initiatives. These instruments should allow sufficient flexibility for co-creational
approaches to be implemented.

3. Enable the culture change required to open-up science and the scientific process more
fully to the participation of citizens, societal actors, and civil society organisations for the
benefit of research quality, policy impact, and improved societal welfare.

4. Enable the establishment and ongoing iterative development of key supportive
infrastructure such as data-gathering tools and platforms, data analysis and visualisation
tools, data hosting and archiving, and domain-specific research infrastructures.

https://tinyurl.com/MLEcsfinal
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eu-citizen.science Search Blog Events Moocs Forum FAQ About ECS Project Open Call for Ambassadors en v ‘ Login H Signup ’

eu-citizen.science

Welcome to the platform for sharing citizen science
projects, resources, tools, training and much more

Q Search...

# Projects & Resources = Training It Organisations @ Platforms o Users % Our Gold Star Selection

\ R
d Vil \

join the comm "
and participate

https://eu-citizen.science/ A C|t.|zen
science lab



Join the community of people interested in
citizen science, to share tools and resources,
projecto know-how and project examples for
new and experienced pratitioners alike!

ii

MEET THE TEAM

PROJECTS

Browse and search for citizen science
projects across Europe, representing a
wide range of fields, stages of research,
and types of tasks.

Share your own citizen science projects,

get in touch with other project managers,
and collaborate on new initiatives.

OUR PLATFORM SEARCH ENGINE

search for citizen

search

ts, resources, tools, train ng and more...

Search for citizen science projects by title or
keywords, or browse by country, activity status,
or topic of research - such as biclogy, education,
or physics.

Search for citizen science resources by title or
keyword, or browse by language, resource type, or
theme - such as engagement, communication, or
data quality.

ﬁ European é nternational Institute for th t h
A”/g‘g‘;‘}ﬂ“&%{ e o a I . - Applied Systems Analysis e O r WG C
BERLIN I1AS A wwwciiasa.ac.at EUROPE
Vetenskop & Allménhet NATURAL d}) Unlversieit
VA = PUBLIC & SCIENCE HISTORY Leiden
A MUSEUM WP o Ntratrande

EU-Citizen.Science

RESOURCES

Browse and search for a wide range of

resources that are useful in various stages

of planning and running citizen science
projects.

Share your own resources with the
community — such as tools, guidelines,
policy briefs, training resources,
publications, and more.

BY THE
COMMUNITY,
FOR THE
COMMUNITY

Our mission is to become the central reference point for anyone setting
up or running a citizen science project - such as practitioners,
researchers, educators, communities and citizens — all sharing their
know-how and experience.

It doesn’'t matter if you have years of experience or are completely new
to citizen science. Come showcase your projects, share your best

€

CIBIO

FIGUEI

.
3
SciCem Pt
D6 OF COMUNICACAD OF CENOW

uNIY

COIMBRA

U =

®, |he platform for sharing knowledge, tools,
training and resources

FORUMS

Have a question?

The community discussion forums that will
go live with the second release of the
platform (summer of 2020) will enable the
community to share citizen science tips,
experiences and results with each other,
answer questions, and start new
collaborations.

Help us strengthen the knowledge base for
citizen science approaches across all
domains of science, and further encourage
the democratization of science in Europe.

Are you involved in a citizen science project?
Join eu-citizen.science now.

Visit http://eu-citizen.science
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european
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< eCS

The overall objective of ECS is to widen and strengthen the European Citizen Science community through capacity building and awareness raising
activities such as the creation of a European Citizen Science Academy and the establishment of a network of 28 ECS Ambassadors. ECS wiill
capitalise on EU-funded actions such as the EU-Citizen.Science platform and Cos4Cloud to support links and collaboration between members of the
European Citizen Science community, who will be involved in the co-design and co-creation of a large variety of services, strategic priorities,
training opportunities and policy recommendations. A key focus is on inclusivity, which will be achieved through dedicated actions such as engaging
libraries affiliated to the Public Libraries 2030 network to attract underrepresented publics, as well as ad-hoc support to countries/regions lacking
citizen science networks, platforms and policy recognition. ECS will create extensive capacity building opportunities by engaging in particular
excellent researchers in a variety of disciplines, for example through the involvement of the Marie Curie Alumni Association, and emerging Horizon
Europe Missions, Clusters, and wider ERA activities, to allow easy access for newcomers in citizen science activities.
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European Citizen Science community, who will be mvoIved in the co-design and co-creation of a large variety of services, strateglc priorities,
training opportunities and policy recommendations. A key focus is on inclusivity, which will be achieved through dedicated actions such as engaging
libraries affiliated to the Public Libraries 2030 network to attract underrepresented publics, as well as ad-hoc support to countries/regions lacking
citizen science networks, platforms and policy recognition. ECS will create extensive capacity building opportunities by engaging in particular
excellent researchers in a variety of disciplines, for example through the involvement of the Marie Curie Alumni Association, and emerging Horizon
Europe Missions, Clusters, and wider ERA activities, to allow easy access for newcomers in citizen science activities.
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The Netherlands National
Programme Open Science

Towards a NPOS 2030 Multi Annual Plan
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2013 - 2021

— N

2022 - 2030

rolling agenda

£ ‘e ‘e 0H 0
2013 2018 2022 \J A4 V S \
Ambitie 100% Launch EOSC ;8;3‘;," NPOS Towards societal engagement and participation
Open Access The symbolic launch rogramme
The Dutch government of the European The NPOS2030
takes the position that Open Science Cloud, Programme marks
publicly funded research a trusted, virtual, a new phase in the
should be freely federated environment transition to Open
accessible. for sharing research Science in the £ £ e 7~ ~
data. Netherlands. e - e ~7 7
0 Towards inclusive and transparent scientific processes
.
O O OoO—
i
2017 2021 O A O O P
1 7 7 7 7 7
Nationaal Plan UNESCO

Open Science

The presentation of
the National Plan Open
Science marks the
launch of the NPOS.

recommendation

on Open Science

UNESCO published their global
Recommendation on Open

Science to be adopted by the
193 Member States.

Towards open scholarly communication

Towards FAIR and open research outputs

! T

Open Support &

Infrastructures Training Engagement Rewards

Community  Recognition &

T

Policies &
Regulations

Opm
e
=i
el

2030

strategic goals

Close collaboration between
knowledge institutions, government,
industry, and citizens to strengthen
science and optimise the processes of
creating, sharing, and communicating
knowledge for the benefit of society.

Inclusive, efficient, and transparent
processes of scientific (co-)creation,
evaluation, quality assurance and
communication

Removal of barriers to reading

and reusing all scientific output,

so everyone can access sci-entific
knowledge in a sustainable way and
benefit from it

Products of and for knowledge
creation, like data and software, being
findable, accessible, interoperable,
and reusable (FAIR), and open in as far
regulations allow

VWA mestuoioeu
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Ambitie 100%
Open Access

The Dutch government
takes the position that
publicly funded research
should be freely
accessible.

2018
Launch EOSC

The symbolic launch
of the European

Open Science Cloud,

a trusted, virtual,
federated environment
for sharing research
data.
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Launch NPOS
2030 Programme
The NPOS2030

Programme marks
a new phase in the
transition to Open
Science in the
Netherlands.
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Nationaal Plan
Open Science

The presentation of
the National Plan Open
Science marks the
launch of the NPOS.
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de jonge akademie

2019

NPOS Citizen Science Werkgroep

N\ -

Q=" 2020

Kennis en krachten gebundeld — R e o I t
citizen science in Nederland
en i in i
Eindverslag van de werkgroep Citizen Science
26 oktober 2020
NPOS (2020) Kennis en krachten gebundeld — ciizen science in Nederland

De voorstellen van de werkgroep moeten ertoe leiden dat in 2022:
1. Een ondersteuningsstructuur (netwerkstructuur) is ontstaan die
- Onderzoekers houvast biedt
- Initiatieven en actoren verbindt
- Innovatie stimuleert (m.n. het verbinden van wetenschap en samenleving)
- Verbindingen versterkt
- Kansen biedt voor nieuwe verbindingen in de vorm van symposia, werkgroepen,
onderzoek naar citizen science, en pilotprojecten (vanuit wetenschap en
samenleving).

Bestuur Partnerorganisaties / Leden
g ° -«
Netwerk Citizen Science-NL
l Wetenschappelijke-Maatschappelijke
“« — Adviesraad
Stafbureau
(penvoerder)

i e i

Werkgroepen, Communicatie, Faciliteiten, Evenementen, Pilotprojecten



Advisory

Steering Group group

Secretariat

Citizen
Science
programme

FAIR Data
programme

Open Access
programme

Open Science
Community

— o

/O— FAIR DATA = ===

G

OPEN ACCESS ==

PYvy

CITIZEN SCIENCE

key lines of action

Build a professional community of data stewards

Incentivise FAIR digital research outputs and metadata
Enable sustainable interoperable networks of FAIR data services
Develop a national FAIR data trust framework with societal stakeholders

Make all scholarly output Open Access
Enable full Open Access without additional costs

Maintain high quality and research integrity
Get control over ownership, public values, academic and digital sovereignty

Enable novel ways of recognition & rewards ~
Grow towards less dependency on publishers ~ ‘

Raise awareness

Consolidate and further develop best practice
Build capacity

Enhance transdisciplinary collaboration
Develop Supporting infrastructures

|CS-NL

Citizen Science Nederland
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Towards societal engagement and participation
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g\\\‘\w Towards inclusive and transparent scientific processes
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Towards open scholarly communication

Towards FAIR and open research outputs

Open Support & Community Recognition & Policies &
Infrastructures Training Engagement Rewards Regulations
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e #== NPOS Ambition 2030
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2013 2018
Ambitie 100%
Open Access

The Dutch government
takes the position that
publicly funded research
should be freely

Launch EOSC

The symbolic launch
of the European

Open Science Cloud,

a trusted, virtual,
federated environment

2022 - 2030

02

2022

Launch NPOS
2030 Programme
The NPOS2030
Programme marks

a new phase in the
transition to Open

accessible. for sharing research Science in the
data. Netherlands.
g 0
O -O O
/N
2017 2021
Nationaal Plan UNESCO

Open Science

The presentation of
the National Plan Open
Science marks the
launch of the NPOS.

recommendation

on Open Science

UNESCO published their global
Recommendation on Open

Science to be adopted by the
193 Member States.
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Towards inclusive and transparent scientific processes
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Towards open scholarly communication

Towards FAIR and open research outputs

T ! T !

Research
Open Support & Community  Recognition & Policies &
Infrastructures Training Engagement Rewards Regulations

Citizen Science

2030

strategic goals

Close collaboration between
knowledge institutions, government,
industry, and citizens to strengthen
science and optimise the processes of
creating, sharing, and communicating
knowledge for the benefit of society.

Inclusive, efficient, and transparent
processes of scientific (co-)creation,
evaluation, quality assurance and
communication

Removal of barriers to reading

and reusing all scientific output,

so everyone can access sci-entific
knowledge in a sustainable way and
benefit from it

Products of and for knowledge
creation, like data and software, being
findable, accessible, interoperable,
and reusable (FAIR), and open in as far
regulations allow

\ M IM-STUDIO.EU



)| CS-NL

Cltlzen Science Nederland

400+ members
info@cs-nl.network

@CitSciNL
zenodo.org/communities/cs-nl/
tinyurl.com/CSNL-NIEUWSBRIEF
tinyurl.com/CSNL-LINKEDIN




Legal & Policy
Frameworks

Internal Policies &

Societal Dialogue Culture

Networks FUNDING

Supporting (Data) gCity Buildiig
Infrastructure Networks




Find funding ~  Research policy NWO ~

News & events > News > Regieorgaan Open Science officially launched as Open Science NL

Regieorgaan Open Science officially
launched as Open Science NL

23 March 2023

Representatives of fifteen knowledge
institutions and the Ministry of Education,
Culture and Science have signed the covenant
for Open Science NL. It contains further
agreements about the newly established
Regieorgaan Open Science at NWO, which is
called Open Science NL. The festive signing
took place during a meeting at TU Delft, which
was entirely dedicated to open science. B
o o)
With the signing of the covenant, the newly establish 2 gm
Science NL is to further accelerate the transition to o #

Contact Nederlands ) Read aloud

Research & results ~  News & events ~

Characteristics

Theme
Open Science

Type
Organisation

......................

aaaaaaaaaaaaaa

ISAAC €l

About NWO ~




Open
Hardware

Open
Evaluation,

Citizen
Science

Open
Innovation

p
Notebook

Open
Infrastructures

Open
Educational
Resources

engagement
of societal actors

Open
dialogue
O p e n Open with other

sclence knowledge
infrastructures

Engagement
of Societal \ &

Open

Actors e



Legal & Policy

Frameworks

Internal Policies &
Culture

Societal Dialogue

Enabling
Factors

Supporting (Data) Capacity Building &
Infrastructure Networks




Room for everyone’s talent

towards a new balance in the recognition and rewards of academics

> Diversifying and vitalising
career paths

We enable more diversity o
in career paths and profiles
for academics.

Patient care

Education Research (o
\ (in university
medical centres)
Impact ‘ ' Leadership




: Q COARA About  Agreement v  Codliton v News  Resources  Contact @
’

Codalition for
Advancing Research
Assessment

Our vision is that the assessment of research, researchers and research
organisations recognises the diverse outputs, practices and activities
that maximise the quality and impact of research. This requires basing
assessment primarily on qualitative judgement, for which peer review is
central, supported by responsible use of quantitative indicators.




Medewerkerswebsite » Nieuws » Academia in Motion: de universiteit komt in beweging voor een betere wetenschap

18 januari 2021

* | Op weg naar een andere
- manier van erkennen en
waarderen

™ 01 juni2022
* | Dialoog en experimenten

moeten Erkennen &
Waarderen van de hele
universiteit maken

Academia in Motion: de universiteit
komt in beweging voor een betere B =
WEtenSChaP H Karlijn Hermans

Coordinator Open Science

Gepubliceerd op 08 november 2022

; o 3 : ; Margaret Gold
De Universiteit Leiden gaat aan de slag met Open Science en anders Erkennen & “ e i el
Waarderen! Dat is de hoofdboodschap van de nieuwe regiegroep Academia in Motion.

paa  Cas Henckens
' N Coordinator Erkennen &
visie op [8 Open Science en [3 Erkennen & Waarderen. Nu duidelijk is welke richting we als Waarderen

De afgelopen jaren is er geinvesteerd in het ophalen van input en het formuleren van een heldere

universiteit willen inslaan, is het tijd om deze plannen in de praktijk te brengen. Om dit te bereiken
e M T T S T T I T T T LY o e e e e LT R 1 “Iﬂl lacper Knoe<ter



Academia in Motion
2022 - 2027

Open Science ontwikkelingen parallel laten lopen met

Erkenning en Waardering van open kennisdeling praktijken.
9 gV P I ng practy Open Science Programme

Coordinator Karlijn Hermans

Citizen Science
Coordinator Margaret Gold

Open Access

FAIR Data

Research Software

Rewards & Recognitions

Coordinator Cas Henckens

Infrastructuur — Ontwikkeling
van nieuwe en beter gebruik
van bestaande infrastructuren
voor effectieve en open
kennisdeling.

Vaardigheden en
ondersteuning van
onderzoekers - Ontwikkeling
vaardigheden voor
kennisdeling in
wetenschappelijke
gemeenschap, afhankelijk van
discipline.

Academische cultuur -
Investering in en verspreiden
van best practices van
kennisdeling, bewustwording
van mogelijke manieren van
kennisdeling en waarom
Open Science (evidence-
informed en OS monitoring).

Ontwikkeling persoonlijk en
verbindend leiderschap -
Integratie van Open Science
in verantwoordelijkheid van
academische leiders.
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Zus University
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TOWARDS OPEN SCIENCE (FUTURE)

www.uu.nl/openscience

o o Distinction between
S 0101 C)\ M AN academic and
@ \1_0_1[!\ Lash support staff reduced KX
Transparency

0 Qo
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Zu\ University

OPEN SCIENCE
PUBLIC ENGAGEMENT

OPEN FAIR DATA &
ACCESS SOFTWARE

PUBLIC
ENGAGEMENT AND REWARDS

@9 15

OPEN SCIENCE
PROGRAMME

CITIZEN
SCIENCE

SOCIETY

( FUTURE )

& ACTIONS

STAKEHOLDER
ENGAGEMENT

KNOWLEDGE |




§L% Utrecht
?—/{{“§ University

OPEN SCIENCE

RECOGNITION AND REWARDS

Primary focus

RESEARCH

EDUCATION

LEADERSHIP

O |

IMPACT

PROFESSIONAL
PERFORMANCE

Individual
performance

N

Output

Quantity

Closed

H-index & impact factors
€ Funding received

RECOGNITION
AND REWARDS

OPEN SCIENCE
PROGRAMME

N AUTUMN
K 2020 -

(FUTURE)

f

Team effort
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Dynamic
career paths

EDUCATION

RESEARCH

IMPACT

LEADERSHIP

Diversification

PROFESSIONAL
PERFORMANCE
(e.g. patient care)

Outcome

Quality

Open

Narratives & meaningful metrics
Societal relevance
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. Citizen Participation

A citizen



Discover — Participate - Research

Educating Promoting Influencing Accessing Deliberating Doing

Deficit pialogue ?aﬂ‘Cipatio,'

Disseminating Entertaining Consulting Co-creating

A citizen
Metcalfe 2014 O/

science lab



A big example and d little example

...about light, science, and art coming together to investigate
light pollution and air pollution...
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Knowledge throughout the Neighborhoods
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365 days connecting science with society
ESCF 2022

EURCSCIENCE

CPEN FORUM

10t edition

98 scientific sessions

4 live-only, 29 hybrid, 63 online

3.138 delegates from 87 countries

KNCOWLEDGE THROUGHCQUT ‘
THE NEIGBCURHCODS .

365 topics-of-the-day
210+ local activities

10.000+ participants 494 speakers from 54 countries
500+ citizens asking questions 101 neighbourhoods in Leiden & region
180+ scientists providing answers 3 TukTuks
110+ YouTube movies 8.5/10 appreciation rate
13.000+ views
110.000+ twitter-hits EsE?dYnS
ion
65.000 participants 132 finalists
. 87 projects from 32 countries
100+ congresses & symposia 8.4/10 appreciation rate delegates
2000 participants, 13.000+ delegates S . El_JFOPean _ 9/10 appreciation rate jury
*® City of Science
‘o .
.94 Leidenz2022

Many thanks to 1000s of local, national and
European, known and anonymous, formal and
informal partners.Together, we brought Leiden
European City of Science 2022 to life.

CREATED WITH
500.000+
PARTICIPANTS
1000+ activities
with a huge

COMMUNTY BONUS
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European Science in and
City of Science

Leiden2022 with the City




Licht uit sterren aan

VALLENDE g%g%{l\éG
SIEH LEIDEN

zondag 25 september
22.00-23.30 uur

Doe alle lichten uit, ga naar buiten en
kijk naar de sterren.

Help mee met wetenschappelijk
onderzoek (zie achterkant).

Deel je ervaringen op social media

Blijf op de hoogte #SeeingsStarsLeiden

Stay tuned

seeingstarsleiden.nl

| L.ill?gﬂ

stadvanontdekkingen

DAG 265 ZO 25 SE —

2% Cityof Science Bij bewolkt weer, wordt Seeing Stars Leiden verplaatst.
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Seeing Stars
Zondag 25 september 2022
Leiden

Centrum Leiden
Zie planvorming




- ;°°.-. POCKET. .“Lights out, stars on”
@® Cos4Cloud ?,o‘ SCIENCE e e

° experiment will take place in Leiden:

. Se.eihg Stars Leiden

Google Play

Dark Sky Loss of the
Meter Night Seeing Stars Leiden

Will you join us in doing
scientific research together?

The more lights are turned off, the less
light pollution there will be, and the
more stars we will be able to see

Together we can map where and how

much light pollution there is in Leiden Help Science!

and the surrounding region - and how

much light pollution we can reduce . Download the mobile App that will work
during Seeing Stars Leiden. on your phone with this QR code

. Do a first measurement on a clear night in
your yard, street, or neighbourhood.

With the contribution of many people,

s . During Seeing Stars Leiden, turn off your
we can make an accurate picture of own lights, and dp another measurement
light pollution in Leiden. - in the same location(s).

WILL YOU JOIN US? - _ . Qp e

g Universitelt o v LEIDEN o - A cltizen CULTULRFONDS B8  tuvpew Leiden
0‘!,:, Leiden 2 Unesco stuoio Rooseoarroe  Media L PARTIER ECY Leiden P selensetot % i 8 iSstad
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MOBIS

MOBILE OBSERVATION INTEGRATION SERVICE

Seeing Stars Leiden
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Seeing Stars Leiden: “Lights out, stars on”

A Citizen Science initiative together with the residents of Leiden, to measure what the effect
is on light pollution when you turn off the lights of an entire city. '

Margaret Gold *, Joep van der Heiden**, Norbert Schmidt **, Frans Snik* and 150+ citizen scientists A. " :::““" e
*Leiden University, **DDQ Pocket Science

25 September 2022, 22:00 — 23:30 What did we experience?
In the year that Leiden is the European City of i The stars and Jupiter An extraordinary night with Reactions to
Science, the city of Leiden turned off the lights, between the (still lit) clouds thousands of people in the streets light pollution

together with residents, to once again be able to
look up at the stars. We wondered what the
impact of this would be on light pollution in Leiden

’ge: Robert Busschots Image: Anne Sytske Keljser mage: Emlel Bijnema

“In Leiden on Sunday, the lights went out to make the night sky visible.
#SeeingStarsLeiden was a fantastic evening despite the clouds. It was moving for me as a
Leiden astronomy student and reporter, to all look up together.” @FJD_Rensen

“If there is anything | learnt from #SeeingStarsLeiden is that there are lots of shops that



SQM - how much light falls on the sensor.

What did we measure?

<18.38 19.50- 21.99-
SQM 20.49 22.0
sQM It was unfortunately too

cloudy for reliable data

Enige wolken
Bewolkt

Overwegend Bewolkt
Helder

Helderheid

. SaM
e o BRI
. A m
4 " !!-, ;e
2
e .
00O - -
Nrw ley 1..:\-.

Image: ESO/P. Hordlek, M. Wallner

Frequentie

More than 150 people joined us in taking
measurements during Seeing Stars Leiden

» 389 Dark Sky Meter measurements (SQM)
» 100 Loss of the Night measurements (Bortle)

«) .seeingstarsleiden.pocket.science We continue to measure Iight
pollution - will you JOIN US?

» ‘Dark Sky Meter’ for iPhone (SQM)
Using your iPhone, take two photos with the 'Dark Sky Meter' app - a
'dark' photo to calibrate your camera, and a 'light' photo directly
upwards (90°) to take a light measurement.

24 a4 » 'Lossofthe Night' for Android (Bortle scale)



A big example and d little example

...about light, science, and art coming together to investigate
light pollution and air pollution...




How do you make the invisible — visible?

The GP surgery/hospital The fast-food restaurant

For sick people, especially older Healthy food is hard to find and too
individuals, existing diseases can be expensive. A poor diet and obesity make
made worse by pollution or they may people more vulnerable to pollution.
develop new diseases such as heart
and lung conditions.

All ages are vulnerable to the effects of

Heavy traffic pollution harms everyone,
poor housing such as damp and mould

but poorer people are more exposed
and more vulnerable.

Children are at extra risk from heavy
traffic pollution. Lack of green space
can make this worse.
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Air pollution affects everyone but there are inequalities in exposure
and the greatest impact on the most vulnerable

older people
(65 and older)

e children

T

pregnant women

/

/

/

communities with
poorer air quality
(eg. those situated

‘ closer to main roads)
ot
.

- l
- )

those with

cardiovascular

disease and/or
respiratory disease

~
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Air Quality “in the Picture”
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What happens if you can find a way to visualise
the problem - and the data?

(time.time() - test_time )z
wildish - alpha.histogram()
test_time - time.time()

(wildish['PM2.5']
print("PM2.5 "
PM25

strwildish['PM2.5']) +
PM25 - wildish['PM2.5']

tbuff.append(test_time)
buff.append (PM25)

ug/m*3 — log PM2.5 = " + str(math

interpolated_PM25 - (f(time.time() - 1, buff, tbuff))
(interpolated_PM25

g = math. log(f(time.time() » buff, tbuff))

9
LED_COUNT ~ 144:
> topboundl -~ (LED_COUNT/6) g
“ * bottomboundl - (LED_COUNT.
) i topbound2 ~ (LED_COUNT,2) g
bottombound2 - (LED_COUNT/2)-g
s topbound3 - (5+LED_COUNT/6)
N bottombound3 - (5+LED_COUNT/6)-g
. i in range(strip.nunPixels()):

((i > bottomboundl i < topboundl) (i
b - random.randint(8,255)

)-g

bottombound2 i < topbound2

strip.setPixelColor(i, Color(b,b,b))

strip.setPixelColor(i, Color(@,9,0))



Prince Street air quality monitoring site

Port Talbot, Wales

PM2.5 30 - 40 micrograms per cubic meter
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Knowledge Café Leiden - June 30, 2023
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NIEUWS PROGRAMMA MEDIA FAQ VRIJWILLIGERS TICKETS

16 September 2023 - Leiden
CITIZEN SCIENCE LAB & ROBIN PRICE

ANGUAGE: NO PROBLEM
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Door: Pauline Seijffert 31 augustus 2023
Verwijder Foto




Foto in de buurt van een tuin waar werd gekookt op houtskool

PM2s5: 88 4 september 2023

Verwijder Foto



Press | (fn) F | to exit full screen

Actuele fijnstom;‘rde: PM2.5 = 15

AN
i

Steegje/onderdoorgang P.J. Veth gebouw blik op Grand Café van de Hortus.
Gemaakt met de Digital Pollution Painter

Door: Els Jansen & Ruud van Munster PM25: 15 15 september 2023

Verwijder Foto




Connecting the dots
between all of the levels

g @

A citizen



- |

l PLASTIC PIRATES -

- GO EUROPE! =
J‘\. I’
L 4 ) Lithoosia

" .
‘ ‘ .‘
e
]
| |
! Germany
ium

Hungary

..



nTi Europe | v

1 - ¥
PLAD

. ' ,_| The Campaign Participate Results About us N % Press  Contact

Pocc

~ .\L
Buwkex .
- O . J‘{;‘
oy A
¢ A Kbiprei3cTan
Tarkmenistan 3 :




Europe | v

The Campaign Participate Results About us v Press  Contact

Leaflet | © OpenStreetMap contributors




PM2.5 afgelopen 48 uur

PM10

PM10 afgelopen 48 uur

NO2

NO2 Palmes

NH3 Palmes

Temperatuur

Plausibiliteit PM2.5
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Enhancing Citizen Observatories for —— Airsentinels
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inclusive cities



GLOBAL

DATA
AGGREGATORS
& SCIENTISTS

CitiObs

Working Together for
Better Air Quality

‘ Pathway 1 - DATA
POLICY/
DECISION
MAKERS
‘ Pathway 2 - PEOPLE
‘ Pathway 3 - SYSTEMS
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