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1 Executive Summary

This report presents the final versions of the CitiMeasure instruments: the Guidelines on Behaviour &
Policy Change, the Guidelines on Competencies for Digital Inclusion, both available online, and CitiAIR,
an online inventory of air quality monitoring initiatives. It provides insights into how the instruments
have been refined and an updated list of contributors to the co-creation process.

2 Introduction

2.1 ABOUT CITIMEASURE

Citizen measurement, or citizen science, initiatives contribute to a sustainable transition in European
cities. By using an array of tools and instruments, citizens can play a role in the measurement and
monitoring of indicators on air quality, temperature, soil moisture, biodiversity, or risk management,
among many other environmental areas. Citizen measurement initiatives also can foster
communications and interactions among stakeholders and contribute to the democratisation of
science and policy. The CitiMeasure project (2021-2023) aims to bring together the experiences and
expertise of European cities, organisations and networks in implementing citizen science initiatives (in
the form of guidelines, toolbox, web-platform, Apps, etc.). The project builds upon the lessons learned
from the Dutch City Deal WGs, a network of stakeholders working on the broader area of smart cities,
including citizen measurement initiatives. The City Deals are an instrument of the Dutch Ministry of
Interior Affairs and Kingdom Relations. One of these is the City Deal 'A smart city'. CitiMeasure builds
upon these experiences and has used those to develop and pilot three 'instruments', namely:

1. An instrument that allows the outputs of different city measurement initiatives to be
compared.

2. An instrument that safeguards the digital inclusivity of city measurement initiatives
(maximising the opportunities for participation of interested individuals and communities).

3. Aninstrument that connects information to behaviour and policy change.

A 4th WG, Strategy and Oversight, focuses on providing strategic direction and ensuring cohesion of
activities across the three Instrument Sub-Groups and the project in general. CitiMeasure is also
raising awareness of the importance of citizen measurement initiatives and capitalising on the results
and tools of similar citizen science projects by creating an online European Knowledge Centre with a
repository of good practices.

2.2 PURPOSE OF THIS REPORT

This report includes the outputs of the work of the CitiMeasure working groups with more than 40
experts, researchers, and local representatives over one and a half years. It showcases the key
elements of the final versions of the three CitiMeasure instruments, as well as insights into the
refinement of the instruments. D 1.6 Prototype instruments provides more information about the
methodology used, and D1.11 Final implementation plan describes the overall instrument
development and piloting process.

CitiMeasure_D1.12_ Final instruments (2023) 6 of 31
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2.3 STRUCTURE OF THIS REPORT

The final version of the guidelines produced by the Behaviour & Policy and Digital Inclusion working
groups are presented in sections 3 and 4. These sections include screenshots of the final products with
descriptions and the link to the web publications. Section 5 describes the interactive tool developed
by the Comparability working group, named CitiAIR. The report concludes with section 6.

3 CitiMeasure Guidelines on Behaviour & Policy
Change

3.1 FINAL OUTPUT

The CitiMeasure Guidelines on Behaviour & Policy Change [link here] aim to advance the
understanding of policy and behavioural change aspects of citizen science. The final publication comes
in the form of an interactive online document, presenting the final results in a visually engaging way.

The guidelines target those initiating citizen science projects and/or those who aim to study or
improve current practices in existing citizen science initiatives. They include challenges and
applications of citizen science and recommendations — 65 in total under ten overarching categories —
for cities and citizen science initiatives on how to foster policy and behaviour change using citizen
science.

The recommendations presented in the guidelines are built on a wealth of theoretical and empirical
insights from 59 resources and 35 representatives from 19 European cities, and seven organisations,
including academia and (non-)governmental organisations. As such, these guidelines reflect the
collective understanding and experiences of a community with interest and expertise in the topic.

The Guidelines on Behaviour & Policy Change are one of three main CitiMeasure outputs presented
in the Knowledge Centre. They are displayed in tandem with CitiAIR (see section 5.1) and the
Guidelines on Competencies for Digital Inclusion (see section 4.1).

Guidelines on Behaviour &
Policy change

These guidelines include 65 specific recommendations to identify,
understand, and enhance policy and behavioural changes resulting from
citizen science initiatives.

ACCESS THE GUIDELINES -

Note: this is the prototype of the guidelines. The final set of guidelines is expected to be accessible here
by May 2023

Figure 1: The Behaviour & Policy Guidelines in the Knowledge Centre

Via "Access the Guidelines," the user reaches the tool for Guidelines on Behaviour & Policy Change
(see Figure 1).

CitiMeasure_D1.12_ Final instruments (2023) 7 of 31


https://citimeasure.eu/change-guidelines/#page=1
https://citimeasure.eu/#knowledgecentre
https://citimeasure.eu/comparability-tool/

Hom: 1. Executive Summary 2. Understanding 3. Challenges

e
CitfMeasure

CitiMeasure
Behaviour &

Policy
Guidelines

Aset of

CitfMeasure

4, Recommendations ~ 5.Examples 6. Case Studies 7. Contributors 8. References Q. & &, 83

| EURO
i cimies

recommendations
for cities and the

citizen science

community

Citimeasure

Figure 2: Interface of the CitiMeasure Behaviour & Policy Guidelines

The landing page of the guidelines (Figure 2) presents the title of the publication, a short subtitle, an
image of citizens working on a project, and the logos of the European Union, CitiMeasure and

Eurocities.

There is a navigation bar at the top of the page through which the user can easily jump between
different sections. Arrows on the right allow the user to turn pages or get to the end of the publication.
On the top right, the user can look for keywords, share the publication on social media or via email,
download it as a PDF file, or activate the full screen mode (see Figure 3).

CitfMeasure 1. Executive Summary

< Understanding
Behaviour and

Policy Change in
Citizen Science

Figure 3: Title page of a chapter

2.Understanding 3. Challenges

4.Recommendations  5.Examples 6. Case Studies 7. Contributors 8. References QM &

>l

This section serves as a
background to the guidelines.
Itincludes definitions of what
this publication means by
behaviour and policy changes,
as well as expected impacts
of citizen science initiatives
in these two areas.

Every time a new page is opened, there is some form of micro-animation involved. A balance was
struck between basic movement and functional interactivity, without taking away attention from the
content. The objective here was to avoid the publication being mistaken for a PDF file.
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o Institutionalise citizen science at the local level, eg, by
adding tas anapproach Instrateglc documentsand policies®
or by setting up a citizen sclence office at the municipality,
which works

ith communities, universities, and projects
for co-creating local Initiatives, and providing spaces for
stakeholder interactions.*

JO The Barcelona citizen science office
: o ' -

° Improve coordination among citizen science initiatives at
different governance and thematic levels.

'Y
Consider combining citizen science and Urban Living Labs to
achieve better policy impact. Such an approach can enable
exchange between public and private sector actors, create 3
better picture of problems (e.g., based on citizen-generated
data) and solutions, and save resources for cities ™

‘@

4, Recommendations

5 Examples 6. CaseStudies 7. Contributors

0 Behour e Poliy

City administrations adopting citizen science projects
should refrain from (ghving the impression that they are)
appropriating and controlling the initiative, paying attention
to a fair allocation of roles and responsibilities in the
process.®

@

o Identify and engage governmental ‘champions’ who
are willing to encourage their colleagues and managers
to integrate citizen science data into the work inside
governmental organisations. ™

.

4/86

L~ e—p—

8 References aQam & 0
>
>l

2 Crtimeasure

Figure 4: Recommendations developed by the CitiMeasure working group on Behaviour & Policy

Throughout the publication, icons are used to help guide the user (see

Figure 4). The 65

recommendations are accompanied by concrete examples, the access to which is only a few clicks

away (see Figure 5).

Cit'Measure

Home  1.Executive Summary

2, Understanding

3. Challenges

Mainstream
citizen science

Example 1
The Barcelona Citizen
Science Office

Established in 2012, the Barcelona Office of Citizen
Sclence's mission s to support citizen science inthe city
of Barcelona (Spain). Since its creation, the office has
advised, accompanied, and promoted citizen science
projects active in the city and ts Metropolitan Area

o resultingin the involvement of around 13,000 residents
and schoolchildren, who have collected more than
10,000 valuable data for sclentific resarch.

This s one of the fow examples of citizen science
structures at local level in Europe. The office plays a

° key role in connecting the public administration and
local Initiatives, along with researchers, and new civic
and cultural agents, while providing services such as
dissemination of activities and promotion of spaces for
mutual learning.

+ Seethe full project

Figure 5: Examples of recommendations in practice

4. Recommendations

op ‘ O e B

5. Examples 6. Case Studies

° City administrations adopting citizen science projects
should refrain from (ghving the Impr

fon that they are)
appropriating and controlling the initiative, paying attention
to a fair allocation of roles and responsibilities In the

process.

@

° identify and engage govemmental ‘champions’ who
are willing to encourage their colleagues and managers
to Integrate citizen sclonco data Into the work Inside

governmental organisations.

‘@

7. Contributors

greferences Q () & O

>l

Citimeasure

The project’s colours — green, red, and grey — are applied strategically to provide clarity and distinguish
between different sections of the publication (see Figures 6, 7, and 8).
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Behaviour change

1< In the context of these guidelines,
behaviour change is defined as a
measurable change in action resulting
from engagement in citizen science,
that lasts beyond the citizen science
project itself.

Figure 6: Behaviour change

»
Ci!'Measure Home 1. Executive Summary 2. Understanding 3. Challenges

< Policy change

I< Change in policy and
governance processes can be
interpreted in a variety of ways
and can have multiple meanings,

including changes in institutions,
(in)formal procedures, interests,
alliances, and ideas.

Figure 7: Policy change

y ome 1. Executive S £ Understandi 3. Challenges
CitfMeasure Hom Executive Summary 2. Understanding 3. Challenges

Challenges for
behaviour change:

Changemaking fs one of the cross<utting principles and §
purposesofcitizenscienceinitiatives. Change inactors' behaviou,
such as behaviour towards the environment, croating a new
culture of collaboration and sharing responsibilitios are among
the aims of many citizen science initiatives. Changemaking Is

< defined as changes in individuals, communities, cultures, and
Institutions, as well as in thinking, attitudes, behaviour, and
values. Citizen science initiatives provide various opportunities

1< for the co-production of knowledge, learning, gaining skills,
change of attitude and behaviour, and communication with a
wide range of audiences.* ** Nevertheless, several factors may
hinder such changes. Communities are heterogeneous, and
each person has certaln perceptions, priorities and needs that
drive their behaviour. In addition, chaflenges that citizen science
projects add d existing

and informal norms define actors’ behaviour towards those
challenges

Although several citizen science initiatives aim to or claim to
have, changed actor behaviour, measuring such changes is not

Figure 8: Common challenges for behaviour and policy change
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4. Recommendations 5.Examples 6. Case Studies 7. Contributors

it can range from a one-off direct action (e.g., installing a low-
cost sensor) to incremental changes in attitude and long-term

2 m

Behaviour change resulting from citizen science interventions can
occur ylevel, f
Applications and expected Impacts of citizen sclence for behaviour
change include:

+ Changes in ecological perceptions, sense of place, connections §
between science, place, ecosystem, and impacts of one's
actions on the environment 14132

+Increase knowledge and raise awareness: participants
acquire new knowledge, may be sensitised towards new issues.
and social challenges, and act as a bridge to research and
learning #3

resource management, science, local conservation action,
activism, and nature in general L

« iffusion of participants’ acquired skills and knowledge to
peers through social networks 25

«Increased confidence to express ideas 1o natural resource
managers and figures of authority, assart thelr authority
(e.g., as knowledge brokers), enhance political participation
and activism, and foster people’s agency for climate
action, * 15355

4. Recommendations 5. Examples 6. Case Studies 7. Contributors

@ Citizen science can contribute to changes In governance processes
In various ways. These include Informing specific steps of the policy
cycle such as problem definition, policy formation, policy adoption,
policy implementation, policy evaluation, compliance assurance,
awareness raising, and *anticipation and early warning”* - % 9

Policy uptake of citizen science is defined as “the adoption by
institutional actors of (some component of) the initiative and/or
of )

demanded by the initiative or, in any event, stimulated by the
initiative”

Citizen sclence can support knowledge creation, education and
communication and climate action at both Individual (agency)

tovels using through citizen
sclonce.™ * Examples of such contributions Include providing
complementary evidence for environmental policies, helping
to monitor and achieve SDGs, and contributing to geospatial
intelligence.*** Citizen science initiatives also facilitate multi-
level actor interactions and communications, and help balance
power relationships and build trust among stakeholders.®

4. Recommendations 5. Examples 6, Case Studies 7. Contributors

Challenges for
policy change:

The science-policy Interface Is complax, and many factors

contribute to whether results of a citizen science initiative are
adopted by policy stakeholders and lead to policy change.’ Some
of these challenges are listed below

+These is a lack of al
and policymakers.

nment between research, community,
s often translates Into a mismatch
between citizen scionce data and policy questions, goals and

actions on the ground, scientific and political processes in
timing and aptness of data to a spacific policy process, Lo
public consultation, time cycles, and data infrastructures.

Citizen science projects are often short-lived or cease to exist If

they don't achieve their desired outcomes, and data can sit on

2 website and reside there silently without being used by the

public or government

~Thare Is a power imbalance, so thare is a nead to share power

and b aware of political blases. Most policymaking fs stil top
down, and evidence-based often excludes citizen science.
«There are conflicting interests or goals of policymakers, citizen

scientists and researchers from citizen scier

ce projects.™

8. References Q
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References are provided throughout the publication. A small grey information icon leads to a pop-up
window displaying the relevant references (see Figure 9).

« Changes in ecological perceptions, sense of place, connections
between science, place, ecosystem, and impacts of one's
actions on the environment.”

* European Commission (2020). Staff Working Document “Best practices
in citizen sclence for environmental monitoring. Retrieved from:
https://ec.europa.eu/environment/legal/reporting/pdi/best_practices
itizen_science_environmental_monitaring.pdf

* Hecker, S.,In Haklay, M., In Bowser, A., In Makuch, Z. InVogel, J, & In
Bonn, A. (2018). Citizen science: Innovation in open science, society and
policy.
https://dol org/1014324/111 9781787352339

*Vohland, K., Land, A., Ceccaron, L., Lemmens, R., Perellé, J., Ponti,

M, Samson, R., Wagenknecht, K_(Eds.) (2021) The Science of Citizen
Sclence. Springer, https://www.springer.com/de/book/9783030582777

“Huyse, H.; Bachus, K; Merlevede, T; Delanoeije, J; Heidi Knipprath, .
(2019). Societal Impact of the Citizen Science Project “CurleuzeNeuzen
Viaanderen”: Final report. 2019. Publisher: HIVA-KU Leuven

*Van Brussel, 5., & Huyse, H. (2019). Citizen science on speed? Reallsing
the triple objective of scientific rigour, policy influence and deop
citizen engagement in a large-scale citizen science project on ambient
alr quality in Antwerp. Journal of Environmental Planning and
Management, 62(3), 534-551. hitps://dol,org/10,1080/09640568.2018.1
28183

#Schaefer, T, Kieslinger, B., & Fabian, C. M. (2020). Citizen-Based Air
Quality Monitoring: The Impact on Individual Citizen Scientists and
How to Leverage the Benefits to Affect Whole Regions. Citizen Science:
Theory and Practice, 5{1), 6. DOI: hitp://doi.org/10.5334/cstp.245

" Rose, D. (2014). Five ways to enhance the impact of climate science.
Nature Climate Change, 4 522-524. https://doi.org/10.1038/
nelimata?770

Figure 9: References

The amount of time users want to invest in studying the publication is entirely up to them. Its format
makes it easy to obtain a quick grasp of the content, and simultaneously allows users to linger and
investigate the publication in full depth. While the title of the guidelines suggests that the target group
is arguably specific, anyone with an interest in citizen science will benefit from the guidelines.

3.2 BACKGROUND

3.2.1 About the CitiMeasure Behaviour & Policy working group

The Behaviour & Policy working group is one of the three CitiMeasure working groups which
developed an instrument to foster sustainable, inclusive, and smart cities. The group was initially
formed through a call for expressions of interest, and it remained open throughout the instrument
development and pilot phases. The working group reached a total of 36 members from different cities,
governmental, research and other organisations (see Figure 10). The Vision and Objectives, as well as
the co-creation process, are set out in D1.6 Prototype instruments. This deliverable focuses on the
refinement process that took place between the submission of the draft instruments (D1.6) in May
2022, and the final version presented here.
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« Capelle aan den ljssel « Citizen Science Vlaanderen (Scivil)
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Figure 10: Cities and (non-)governmental organizations that are member of the CitiMeasure Behaviour & Policy working
group (updated)

Besides the Inception Meeting, seven co-creation sessions were organised during the instrument
development phase (see D1.6 Prototype instruments for more details). In the pilot phase, three
additional co-creation sessions were organised to share updates about the pilots and extract insights
to refine the prototypes. A final co-creation meeting was organised at the beginning of 2023. Figure
11 presents a summary of the main discussions in each of these meetings.

First pilot co-creation session (June)

* Feedback to pilot plans

Second pilot co-creation session (September)

¢ Feedback to pilot implementation
eVisualisation of the guidelines

Third pilot co-creation session (November)

* Refinement of the guidelines
eTraining material

Final meeting (Jan/Feb 2023)

* Feedback to mockup version of the guidelines
* Feedback to overall process

Figure 11: Key outputs of the CitiMeasure co-creation sessions in the pilot phase

3.2.2 Refinement of the Behaviour & Policy guidelines

In the co-creation sessions during the pilot phase, members were updated about the implementation
of the pilots, and reflected about different ways to visualise the prototypes. The prototype of the
Guidelines on Behaviour & Policy change (included in D1.6) was refined in consultation with the
working group members. To facilitate these discussions, the programme Miro was used (see Figure
12).
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Link to the publication

elow
en),

you find the different elements of our guidelines (in yellow), and also additional elements that might be included (in
reen). P

wil
ease use the #® to indicate which are the KEY elements that should be included in the web publication.

W

2 target audiences:

18 categories of R
Challenges and applications Sstornainral 82 3pecific 1 of projects a Ces
& Ctizen zcience commurity
Background information about ; SR 3 e
the process of developing the List of contributors R e e Stories from pilots
guidelines o o °

What techniques, i.e. colour coding, icons. etc. would you use to visualise the key elements in the web publication?
Colour
coding
Challenges and applications Stories from pilots

Icons . Video  imwe wy o Prota

Figure 12: Miro exercise to discuss the refinement of the B&P guidelines.

In parallel, the CitiMeasure team worked with an external company to design the web publications
based on the existing prototype. The company provided a non-interactive draft of the Guidelines on
Behaviour & Policy Change which was presented at the final Behaviour & Policy working group
meeting for feedback (see Figure 13).

Figure 13: Miro exercise to provide feedback to the mock-up
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A small task force of volunteers from the working group was created to finalise the refinement of the
guidelines. A template was provided to send feedback about the usability and user-friendliness of the
web publications (see Table 1).

Feedback

Visualisation of Guidelines for CitiMeasure

Intuition

How satisfied are you with the navigation?
Click or tap here to enter text.

Did everything work as you expected it to?
Click or tap here to enter text.

If not, what was counter-intuitive?

Click or tap here to enter text.

Did you face any challenges while using the tool?

Click or tap here to enter text.

Did you find the information you were looking for?

Click or tap here to enter text.

What changes would you make to increase user friendliness?
Click or tap here to enter text.

Did the tool meet your expectations?
Click or tap here to enter text.
What do you like?
Click or tap here to enter text.
What don't you like?
Click or tap here to enter text.
Any other comments, questions, or suggestions?
Click or tap here to enter text.
Table 1: Template to provide feedback

The final instrument is expected to be published in April 2023, and will be launched in an online
webinar on 4 May 2023.

4 CitiMeasure Guidelines on Competencies for Digital
Inclusion

4.1 FINALOUTPUT

The CitiMeasure Guidelines on Competencies for Digital Inclusion [link here] aim to advance the
understanding of the issue of "competencies" for inclusion in increasingly digitalised citizen science
initiatives. Their visualisation aligns with the Guidelines on Behaviour & Policy Change: it uses the
same logic and design. It, too, comes in the form of an interactive online document.
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The guidelines are primarily developed to guide those who are interested in identifying,
understanding, and enhancing capacities and competencies required for digital inclusion of different
actors in citizen science projects. This includes cities, organisations, researchers, and practitioners who
are involved in initiating citizen science projects, and/or those who aim to study or improve current
actor inclusion practices in existing citizen science initiatives.

The guidelines result from a co-creation process led by Eurocities in close collaboration with the
CitiMeasure Digital Inclusion working group members. The final product therefore reflects the
collective understanding and experiences of 24 CitiMeasure working group members from seven
European cities and nine organisations with interest and expertise in the topic, and is built on a wealth
of theoretical and empirical insights from 39 resources.

The Guidelines on Competencies for Digital Inclusion are one of three main CitiMeasure outputs
presented in the Knowledge Centre. They are displayed in tandem with CitiAIR (see section 5.1) and
the Guidelines on Behaviour & Policy Change (see section 3.1).

Guidelines on Competencies
for Digital Inclusion

These guidelines unpack 27 clusters of skills, knowledge, and
attitudes for digital inclusion of different actors in citizen science
projects, as well as 32 specific recommendations on how to enhance
those competencies better.

ACCESS THE GUIDELINES -

Note: this is the prototype of the guidelines. The final set of guidelines is expected to be accessible here
by May 2023.

Figure 14: The Digital Inclusion Guidelines in the Knowledge Centre

Again, a click on "Access the Guidelines" in the Knowledge Centre will redirect the user towards the
visualised guidelines (see Figure 14).

-——
- S L ies Fr | i T 4
CitfMeasure  Home - Executive Summary 2 3. Comps 4 5 Examples 6. CaseStudies 7. Contributors 8 References  Q )

| EURO
i cimies

Guidelines
on

Competencies N
for Digital 7\ N ’
Inclusion N 7

A framework
of skills,
knowledge and
attitudes in

=®

Citfmeasure

citizen science

Citimeasure

Figure 15: Interface of the CitiMeasure Digital Inclusion Guidelines
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As can be seen from Figure 15, the interface of the Digital Inclusion Guidelines is in correspondence
with the Behaviour & Policy interface. The ribbon on top of the publication uses the same categories,
with chapter 3 being an exception (“Competencies Framework” in Digital Inclusion rather than
“Challenges” in Behaviour & Policy).

fome 1. Executive Summary 2 Understanding 3. Competencies Framework 4. Recommendations 5. Examples  6.CaseStudies  7.Contributors  8.References Q. 1) &, O

Cit'Moasme &

Competencies are understood as a construct of skills, knowledge,
and attitudes. The following framework unpacks different types
of skills, knowledge, and attitudes that can facilitate participation
of citizens in citizen science initiatives, as well as those of project
initiators (including scientists, municipal employees, decision-
makers, and policy-makers) to engage citizens in such initiatives.
Each category of skills, knowledge, and attitudes may be relevant
for one or more of the following actors:

Pl 1P
I< Citizen Project initiators/ Information qd
scientists facilitators professionals
Members of the Those involved in Those involved
general public setting up and/ with management
participating in one or running the of data, including
or more steps of citizen science librarians and
scientific research, initiative (including professional data
typically as part of a scientists, municipal management staff.
collaborative project employees, decision-
with professional makers, policy-
scientists and other makers, and citizens
relevant actors. in case they assume
that role).
" M Citimeasure

Figure 16: The Competencies Framework (Chapter 3)

Chapter 3 presents the competencies framework developed by the working group members. They
defined competencies as a construct of skills, knowledge, and attitudes. Throughout the framework
three different icons clarify who the competencies presented are relevant for (see Figure 16).

CitfMeasure Home  1.ExecutiveSummary 2 Understanding 3. Competencies Framework 4. Recommendations 5. Examples 6. Case Studies 7. Contributors 8. References Q& 8

Competencies are understood as a construct of skills, knowledge,
and attitudes. The following framework unpacks different types
of skills, knowledge, and attitudes that can facilitate participation
of citizens in citizen science initiatives, as well as those of project
initiators (including scientists, municipal employees, decision
makers, and policy-makers) to engage citizens in such initiatives.
Each category of skills, knowledge, and attitudes may be relevant
for one or more of the following actors:

< ) ' &
CS\/ PI P

Citizen Project initiators Information 4
sclentists facilitators professionals
Members of the Those involved in Those involved
general public setting up and/ with management
participating in one or running the of data, including
or more steps of citizen science librarians and
scientific research, initiative (including professional data
typically as part of a scientists, municipal management staff.
collaborative project employees, decision-
with professional makers, policy-
scientists and other makers, and citizens
relevant actors. in case they assume Digital

that role).

Citimeasure

Figure 17: Mind map of skills

The large “skills” circle invites the user to click on it. Once clicked upon, a mind map opens with
different skills categories (here: transferable skills, scientific research skills, data management skills,
data science skills, digital (software) skills, technical (hardware) skills, and co-creation skills).

CitiMeasure_D1.12_ Final instruments (2023) 16 of 31



Cltﬂfl easu

The same logic applies to the “knowledge” and “attitudes” sections (see Figures 18 and 19).

Competencies ars understood 2% o construct of skills, knowledgs, Compstencies are understood as a construct of skills, knowledge,

Knowledge

&

thatrcle)

Figure 18: Knowledge section

Competancies are understood
nd attitudes. The foll

I, knowledge,
different b

and atttudes may be relevant

. Attitudes e
m
participating in one of data, including, ‘of data, including
.
sclentists, municipal management staff ‘management staff
emplayees, decision-
makers, policy.
‘makers, and citizons.
s ey ne
that o) that rolc,
B » Ex] 34

Figure 19: Attitudes section

The three sections are then explored in more detail. Figure 20, for instance, shows how the respective
elements in "knowledge" are explained using "think of" examples. A small icon next to titles or the
body text invites users to open a list of references (see Figure 9). Below the titles, icons indicate to
which actors (citizen scientists, project initiators/facilitators, and information professionals) the
elements are most relevant (see Figure 20).
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Understanding of social, Place-based knowledge
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(Traditional Ecological Knowledge) “

Understanding of technology °

Experience with past projects ©

Pl

0006
Pl

e Available tools for a certain type of cbservation and the
advantages, limitations, and protocols for use of each tool
Think of...

o The efficiency of volunteers with previous experience in
relevant projects

29 30

Figure 20: Example of different elements in "knowledge"

Much like the Guidelines on Behaviour & Policy Change, the Guidelines on Competencies for Digital
Inclusion are relevant for anyone interested in citizen science. The user-friendly presentation of the
content encourages users to explore the pages, be it just for a few minutes or in greater detail.

4.2 BACKGROUND

4.2.1 About the CitiMeasure Digital Inclusion working group

The Digital Inclusion working group is one of the three CitiMeasure working groups developing an
instrument to foster sustainable, inclusive, and smart cities. The group was initially formed through a
call for expressions, and it remained open throughout the instrument development and pilot phases.
The working group reached a total of 27 members from 7 cities, and 11 governmental, research and
other organisations (see Figure 21).

The Vision and Objectives, as well as the co-creation process, are set out in D1.6 Prototype
instruments. This section focuses on the refinement process that took place between the submission
of the draft instruments (D1.6) in May 2022, and the final version presented here.
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* Debrecen e Joint Research Centre (JRC)
e Milan * Leiden University
* Murcia * Norwegian Institute for Air Research
* Roeselare (NILV)
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*'Sofia Sciences
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The Green Land

Universidad Pompeu Fabra
University College Dublin (UCD)
Universite Libre de Bruxelles (ULB)
Imperial College London (ICL)

Figure 21: Cities and (non-)governmental organizations that are member of the CitiMeasure Digital Inclusion working group
(updated)

Besides the Inception Meeting, seven co-creation sessions were organised during the instrument
development phase (see D1.6 Prototype instruments for more details). In the pilot phase, three
additional co-creation sessions were organised to share updates about the pilots and extract insights
to refine the prototypes. A final co-creation meeting was organised at the beginning of 2023. Figure
22 includes a summary of the main discussions in the different Digital Inclusion working group
meetings.

First pilot co-creation session (June)

* Feedback to pilot plans

Second pilot co-creation session (September)

¢ Feedback to pilot implementation
eVisualisation of the guidelines

Third pilot co-creation session (November)

* Refinement of the guidelines
eTraining material
Final meeting (Jan/Feb 2023)

» Feedback to first mock up of the guidelines
¢ Feedback to overall process

Figure 22: Key outputs of all the CitiMeasure Digital Inclusion co-creation sessions in the pilot phase

4.2.2 Refinement of the Digital Inclusion guidelines

The prototype of the Guidelines on Competencies for Digital Inclusion was refined in consultation with
the working group members. In the co-creation sessions during the pilot phase, members were
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updated about the implementation of the pilots, and reflected about different ways to visualise the
prototypes. To facilitate these discussions, the programme Miro was used (see Figure 23):

We would like to develop a how-to-use As part of our dissemination efforts, we will
dacument for future users of the Digital organise a webinar/training session dedicated
Inclusion guidelines, Using the post-its below to the guidelines around April 2023, Please add
please add your ideas about what this in the post-its below your ideas about what
document should look like or include. this online event should look like or include.
i | | I . .
Example Include b Presentatians Dynamic B
L visuals by the piass. (interactive) e
from pilats tools o visuaization
7 . el = aboutthe use
rcace reat: ncluae pilors are the s
e y resultz videos
e chatrs
Rt L —

wntn ek lom
et

L1ll AN 111y

Taskforce

Do you want to be involved?

Kasper Metodiyka Martin

Figure 23: Miro exercise in the third co-creation meeting during the pilot phase

In parallel, the CitiMeasure team worked with an external company to design the web publications
based on the existing prototype. The team simplified the text provided in D1.6 Prototype of the
instruments, especially regarding background and methodological information. The company
provided a non-interactive draft of the Guidelines on Competencies for Digital Inclusion which were
presented at the final Digital Inclusion working group meeting for feedback (see Figure 24). A small
task force of volunteers from the working group was created to finalise the refinement of the
guidelines. A template was provided to send feedback about the usability and user-friendliness of the
web publication (see Table 1). The final instrument is expected to be published in April 2023, and will
be launched in an online webinar on 4 May 2023.

Figure 24: Miro exercise to provide feedback to the first Digital Inclusion mockup version of the guidelines
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5 CitiAIR: An inventory of participatory air quality
monitoring initiatives

5.1 FINAL OUTPUT

The CitiAIR interface consists of five different elements:

Main landing page

Section explaining the mission of the tool

Section inviting organisations to submit their air quality initiatives

Section informing about the number of initiatives, organisations, and sensors used
Interactive map displaying all submitted CitiAIR initiatives

vk wNeE

a) Main (landing) page

The landing page of the online tool (see Figure 25) displays the name of the instrument — CitiAIR —and
provides a short description of its raison d’étre.

An inventory of citizen science stories on air
quality

Figure 25: Landing page of the tool

CitiAIR can easily be accessed from the CitiMeasure Knowledge Centre. Users are invited to access the
inventory, submit the story of their initiative, or explore additional training material (see Figure 26).
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Knowledge Centre

The Knowledge Centre includes the three co-created instruments and training material such as webinars and guidelines.

CitiAIR

CitiAIR is an inventory of citizen science stories on air quality. This
online interactive tool collects and compares air quality monitoring

initiatives.

ACCESS THE INVENTORY - ADD YOUR STORY! —»

TRAINING MATERIAL ©

Figure 26: CitiMeasure Knowledge Centre
b) Mission of the tool

The CitiMeasure comparability tool pursues three main goals:

- ldentify and co-create an inventory of air quality monitoring activities of different (European)

cities and organisations
- Facilitate knowledge sharing between city officials and citizen science initiatives regarding air

quality measurements
- Pilot and consolidate the CitiMeasure tool to facilitate the comparability of air quality data

Our mission

" @) ®)

Identify and elaborate Facilitate knowledge sharing Pilot and consolidate

Co-create an inventory of air quality Create an online interactive tool for city Pilot and consolidate the dev
monitoring activities and approaches officials and citizen science initiatives that lessons learned from the pilot

Continuously add to the inventory b
»mpleting it for cities a ations wit

Figure 27: Summary of the CitiMeasure Comparability working group mission
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c) Share your story

In the "share your story" section, organisations are invited to submit their initiatives. The banner
includes a button saying "l want to share my story.” Once users click on the button, they are redirected
to a new page asking them to fill in the details of their initiative. The questionnaire seeks information
about key characteristics of the project, technical details, data use, and contact details.

,\\
"

SHARE YOUR STORY

Is your municipality, organization, or company involved in participatory air quality monitoring initiatives? Then we would love to hear from you and to have your story on the

map! Please take 20 minutes to fill out the survey to help interested cities and organizations across Europe find you, learn from you, and set up their own project.

I WANT TO SHARE MY STORY -

Figure 28: Share your story

Step 1: Your organisation

"*"indicates required fields

Step 1 of 5 - Your organization

First Name Last Name
Email *
What is the name of your organization? * Website/URL
https://
What best describes the type of organisation that you are representing? *
City v

Where are you based? *

Street Address

Enter a location

City 7IP / Postal Code

Country

& Save and continue later m

Figure 29: Step 1 — Your organisation
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The main objective here is to gather information about the organisation in charge of the initiative. The
user is asked to provide the information presented in Figure 29. The dropdown list below the question,
“What best describes the type of organisation you are representing?”, includes the following options:

e City administration

e Government organisations

e National or International Non-Governmental Organisations
e Community-Based Organisation/Civil Society Organisation
e Private company

e Academia

e School

e Other

The question, “How would you describe your organisation’s mission?”, is important to understand the
nature and main objective of an organisation. The information gathered is used in the interactive map
to filter initiatives and organisations.

Step 2: Your initiative

[ m—
Step 2 of 5 - Your initiative

What is the name of your initiative? -

How would you describe the main mission of your initiative? -

Please provide a shart description of your initiative {What is being done? Who is participating? What are your main goals?) This text will appear anthe
main page. *

7~
Who is your main awdience? -
S
If possibile, provide the list of partners inwolwed in the initiative.
#~
How is this initiative funded?
. - RO e—
Please provide an estimation of the total budget of the initiative (in €): ‘What is the status of the initiative?
W W
What is the duraticn of the initiative?
b
How many participants |citizen scientists, velunteers, ete | have been Website that presents your inftiative
involved (appraximately]?
hd
Please share any other relevant/interesting links about your initiative:
7

Please upload a picture to illustrate your initiative

Figure 30: Step 2 — Your initiative

The objective of this step is to gather general information about the initiative, including the main
target audience and the context in which the initiative operates (see Figure 30). In the budget

CitiMeasure_D1.12_ Final instruments (2023) 24 of 31



guestion, users have the option to choose from “zero to €10,000” through to “more than €1,000,000.”
Under the duration of the programme, users can choose from “less than a month” to “more than a
year.” In the participants question, users can choose from “0 to 25 participants” to “over 5000.”

Step 3: Technical details

"*"indicates required fields

Step 3 of 5 - Technical details

Technical Details

In this step, you will provide information about the devices you have used in the initiative. By adding new equipment, you will provide information about a specific device. For

example, if you used three different devices, we invite you to fill in this form for each. If your time is limited, please provide information about the most relevant one.

Name of the equipment Brand

Add Equipment

Figure 31: Step 3 — Technical details

There are no equipments.

While the first two steps provide contextual and descriptive information about the project and the
organisation running the project, steps 3 and 4 focus on the technical aspects of the air quality
measurements. Step 3, in particular, aims to extract information about the equipment (see Figure 31).

Arashars ang cthar teckrical etads you wrole bie s abace?

#~

P
—
ooy s i 0 o
——
FES————
S ————

e
O ———— T —
e s it ot i, o
pis

Figure 32: Step 3.1 — Add equipment
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The level of expertise ranges from “simple if you take time to read the documentation” to “have to be
an expert — requires special training.” Users need to add new equipment by clicking the button at the
bottom (see Figure 31). In this additional form, users will be able to include the name and brand, as
well as the origin of the equipment and the measurement parameters (see Figure 32). The new
equipment will thus be added as a row in a table.

Step 4: Data platform

"*" indicates required fields

Step 4 of 5 - Data platform
Are you using a platform for data visualisation?

O No, we manually process the data (csv, excel, ...)
(O Yes, we use the platform provided by the equipment manufacturer
O Yes, we connect to an information data viewer provided by a third party (GIS, digital twin, ...)

O Yes, we have created our own data platform

Would you like to share with us any additional information? (Max 300 words)

You can share with us any lessons learnt, challenges you faced in your initiative and potential solutions. This qualitative information can be of great value to other cities and
organizations.

0of 1880 max characters

m @ save and continue fater m

Figure 33: Step 4 — Data platform

The main objective of this step is to collect information about the management of air quality data: its
usage, visualisation, and quality control (see Figure 33).

Step 5: Review

"*"indicates required fields

Step 5 of 5 - Review

100%

To review your initiative before you click Final Submission, feel free to go back to a previous step
Figure 34: Step 5 — Review

In this last step, users are asked to review the information they provided once again (see Figure 34).
Should they spot a mistake or incomplete information, they can easily intervene. Once everything is
in order, the user can opt for “final submission” for their initiative to become part of CitiAIR.

d) CitiAIR in numbers

INITIATIVES DEVICES ORGANIZATIONS

Figure 35: CitiAIR in numbers

“CitiAIR in numbers” serves as an introduction to the interactive map. It provides users with an idea
of the magnitude and reach of CitiAIR (see Figure 35).
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e) The tool: An interactive map

DISCOVER INSPIRING
INITIATIVES

Note: the map and initiativeinformation display the location of the organisatiens in charge of the initiative

Q Typeto search Types of organisation \ v Status | ~
All parameters I Black Carbon (3) ” €02 (9) ” Humidity (23) ” NO (1) H NOZ2 (14) ” Noise (6) ” 03 (6) ” Other (11) H PM1 (16) ” PM10 (29) ” PM2.5 (32) l

I Temperature (24) ” UFPs (Ultrafine particles) (2) ” VoCc (7) I

Labrador Sea

Ireland

Kazakhstan

Portugal Greece.  Tiirkiye ; Turkmenistan |

North

Figure 36: Interactive map

The tool comes in the form of an interactive map. Different initiatives are represented using a location
identifier. Users can then click on each initiative or filter initiatives by choosing categories from the
drop-down menu where they can sort initiatives by organisation type, status (ongoing;
inactive/ended), and country (to date: Netherlands [9], Spain [7], Belgium [6], UK [4], France [3], Italy
[3], Greece [2], Ireland [2], Portugal [2], Austria [1], Czech Republic [1], Finland [1], Germany [1],
Poland [1], and Tirkiye [1]) (see Figure 36).

ASOY *. £
7 9 FARRINGDON
iy MARYLEBONE =
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NOTTING HILI " A0
~ . R 3 X
Schools Air Quality Monitoring SOHO CITY OF
tot Health snd Education YFAIR COVENT GARDEN LONDON
River Thames
HOLLAND PARK o Read More
'S et London 0
| ohe! B ™ 43200
P SOUTH BANK
21 A31S5 )
KENSINGTON 43'® , T 45,
NIGHTSBRIDGE o N,
i % WESTMINSTER e X
50 NENSINGTON el AND CASTLE -
5. 3 3 UAMBETH 5
0, A o~
Ml EARL'S.COURT <G PIMLICO
& - ah e &

Figure 37: Example of a CitiAIR initiative in London, UK

The “Read More” button directs users to a separate page where users can find out more about the
respective initiative (see Figure 37). The information displayed here is based on the questionnaire the
initiatives submitted online.
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Schools Air Quality Monitoring for
Health and Education

Share this initiative

oo

Technical details Data platform Organization

What is the name of your initiative?
Schools Air Quality Monitoring for Health and Education

How would you describe the main mission of your initiative?
Measure/monitor air quality, Raise awareness/education, Air quality modelling

Please provide a short description of your initiative (What is being done? Who is participating? What are your main goals?) This text will appear on the
main page.

SAMHE brings together pupils, teachers, scientists from 6 institutions across the UK and is supported by the UK Governments’ Department for Education.
SAMHE will establish a network of air quality monitors in schools across the UK, creating an unparalleled dataset which will help researchers better
understand schools’ indoor air quality and provide evidence for better national policies and practice. This will enable pupils to interact with real world data
about their environment and gives them agency to take informed action.

Figure 38: Example of a SAMHE, a participatory initiative for better air in schools

Users can switch between four different tabs (as a result of the information gathered in the
questionnaire) (see Figure 38).

At the end of the page, other initiatives are displayed (see Figure 39).

e

Other Initiatives

Humidity § PM10 § PM2.5 ¥ Temperature Black Carbon * PM10 * PM2.5
JR—
, UFPs (Ultrafine particles)

CitieS-Health

Increasing Community
Resilience in Climate
Adaptation Process Project

Location: Breda, Netherlands Location: Barcelona, Spain

Description: AirQon is initiative that makes us of EV-cars Description: CitieS-Health aimed to put citizens’

Location: Istanbul, Tiirkiye

instead of dieselgenerators specially to provide festivals concems at the heart of research agenda on

environmental epidemiology by tackling health issues

Description: With the establishment of the “Kadikdy with sustainable energy. due to all the problems during
Figure 39: Example of a SAMHE, a participatory initiative for better air in schools

If numerous initiatives exist in a region, they are clustered. This way, users can identify particularly
active regions right away. Once they click on the blue circle, the map zooms in on the respective
initiatives (see Figure 40).
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Figure 40: Example of clusters

If users do not want to engage with the map, they can simply browse through the different initiatives
in list form (see Figure 41).

AIR-HERITAGE
Location: Portici, Italy
Description: AIR-HERITAGE aims to design and

implement effective, participative policies to improve
the City of Portici air quality. The project developed

and used an extensive air quality monitoring network,

consisting of fixed regulatory monitoring stations,
mabile monitoring stations and portable air quality
monitors for citizens, to assess current levels of air
pollution in the city. Monitoring data and tools have
been fused and form an integral part of the Decision
Support tool developed to inform policy makers and

DivAirCity
Location: Rocafort, Spain

Description: DivAirCity is a 4 year project, funded by
the EC under the H2020 programme, within the scope
of the Sustainable Development Goals, valuing
diversity and social inclusion to achieve innovative,
creative, culture- driven, green and carbon neutral
urban society. DivAirCity addresses the equation of
social inequality, health conditions and air pollution in
cities. It involves 26 EU organisations and 68 external
stakeholders from all five continents and creates
replicable pilots starting from 5 EU cities.

MortselAir

Location: Mortsel, Belgium

Description: Milieuraad Mortsel is promoting the
installation of sensors designed by/managed by

https://sensor.community/ by the citizens

List of parameters measured: PM2.5, PM10,
Temperature, Humidity

citizens.
List of parameters measured: PM10, NO2
List of parameters measured: NO2, Temperature,
PM1, PM2.5, PM10, Humidity, 03, Other

January 27,2023 January 25,2023 January 23,2023

Figure 41: Initiatives in list form

5.2 BACKGROUND

5.2.1 About the CitiMeasure Comparability working group

The Comparability working group is one of the three CitiMeasure working groups developing an
instrument to foster sustainable, inclusive, and smart cities. The group was initially formed through a
call for expressions, and it remained open throughout the instrument development and pilot phases.
Currently, the working group has 27 members from 7 cities, and 11 governmental, research and other
organisations. The Vision and Objectives, as well as the co-creation process, are set out in D1.6
Prototype instruments. This section focuses on the refinement process that took place between the
submission of the draft instruments (D1.6) in May 2022, and the final version presented here.
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Figure 42: Cities and (non-)governmental organizations that are member of the CitiMeasure Comparability working group

Besides the Inception Meeting, six co-creation sessions were organised during the instrument
development phase (see D1.6 Prototype instruments for more details). In the pilot phase, two
additional co-creation sessions were organised to share updates about the pilots and extract insights
to refine the prototypes. A final co-creation meeting was organised at the beginning of 2023. Figure
43 presents a summary of the main discussions in each of these meetings.

First pilot co-creation session (June)

* Feedback to pilot plan
eBranding

Second pilot co-creation session (September)

¢ Final feedback to the CitiAIR tool

Final meeting (Jan/Feb 2023)

* Feedback to overall process
Figure 43: Key outputs of all the CitiMeasure co-creation sessions in the Comparability working group

5.2.2 Refinement of the online tool

The working group worked in an iterative way and provided feedback to the tool as the work evolved.
The team used the programme Miro to discuss updated versions of CitiAIR, decide on the branding
and provide overall feedback on the tool (see Figure 44).
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Figure 44: Miro exercise to validate the final version of CitiAIR

6 Concluding remarks

The current report presents the final online versions of the three CitiMeasure instruments: the
Guidelines on Competencies for Digital Inclusion, the Guidelines on Behaviour & Policy Change and
the CitiAIR comparability tool. These products resulted from a one-and-a-half-year co-creation
process. The instruments are built upon many resources and past experiences in the field of citizen
science and reflect the collective knowledge of more than 40 experts, researchers, and city
representatives. The ambition of CitiMeasure is that these instruments become a valuable source of
guidance and information for both existing and future citizen science initiatives, especially those with
an urban focus.

All three instruments are now available in the Knowledge Centre section of the CitiMeasure website.
The Guidelines on Competencies for Digital Inclusion and Behaviour & Policy Change will be officially
launched at a webinar in May 2023. More information about this webinar will be included in D2.3
Three webinars. The instruments will be added to different citizen science platforms and online
repositories, including Scivil, the City Deal toolbox, and the EU- Citizen.science platform. More details
about these efforts to ensure the sustainability of the instruments will be reported in D2.5 Knowledge
Centre Business Plan.
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