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CITIZEN SCIENCE PROJECT CHECKLIST

This checklist, compiled by the IMPETUS consortium, is meant to give you a quick overview of all the aspects that need to
be considered for a successful citizen science project.

o AIMS AND CHALLENGES
o What do you hope to achieve by doing this project?
o What social, economic, environmental problem are you trying to (contribute to) solve?

 SCIENTIFIC FRAMING
o What is your research question?

o How can it be answered through citizen science?
o Have you identified any research hypotheses that you want to validate?

 TIMELINE
o Over what time period do you want to carry out your project?
o What are the concrete results you need to achieve, and in which timeframe?
o |s there an endpoint/goal, or is it open ended?

STAKEHOLDERS
o Who is affected by and interested in the project and its outcomes?

o Who would be willing to participate?

ROLES

o Who is doing what in the project?

o Are they part of the core team?

o Are they paid or engaging voluntarily, and what does this entail?

o Are there multiple ways to engage with your project depending on capacity?

RESOURCES
o What resources do you need to implement your project, and how will you acquire them?

REALITY CHECK
o Are your expectations for your project and your citizen scientists realistic?

ETHICS
o Have you considered the risks your project might pose, and how you mitigate them?
o What steps have you taken to prevent your project causing harm to your participants and the environment?
o How do you account for the needs, sensitivities and expectations of the stakeholders you are planning to engage?

DATA

o What data do you need to collect to answer your research question?

o Who will collect and analyse the data, and how?

o Are you collecting sensitive data (locations, names etc.), and how do you process it safely if you do?
o Where and how will you store your data?

o How will you ensure quality in your dataset?

o Where are you going to publish your data?

o What kind of licence are you going to use?

o Do you have consent from your volunteers/citizen scientists?



e COMMUNICATION STRATEGY
o Have you planned your capacity for communication and dissemination?

o What will your citizen scientists and the interested public want to find out about your project?
o Do you have a central point of information that you can link to?

e COMMUNITY ENGAGEMENT
o Who is in charge?
o Who should be part of your project community?
o What methods will you use to reach out to and build the community?
o What are you doing to make your project open and welcoming for different kinds of social groups?

o SUSTAINABILITY
o Do you need to make the project work long term?
o What results or main tools of the project need to remain available after the end of the project, and to whom?
o Do you think your project community should continue to exist after the project completion?
o If yes, how can you support this to happen?
o What resources are needed to keep these available after the end of the project?

o IMPACT
o How will you move your project from answering your research questions to enabling positive transformation?
o How will you identify and maximise your scientific, social, economic, political and environmental impacts?
o How will you assess the impacts generated by your project?
o How can your project contribute to better policies?
o Which policy makers would be interested in the results of your project and how do you reach out to them?






WHAT IS CITIZEN SCIENCE?

Citizen science is the public participating “in scientific research activities when citizens actively contribute to science
either with their intellectual effort or surrounding knowledge or with their tools and resources” (European Commission,
2014). The term covers a range of activities with different levels of participation, from data collection in projects led by
trained scientists to co-designing research questions and policy, to science literacy and public engagement. To truly be
considered citizen science it is important that projects have the intention to contribute to research, to produce new
research-based knowledge, and for their activities to be carried out by participating citizens. Citizen participation is
inherent to citizen science projects and their goals.

Citizen science projects differ in many ways, such as their goals, how they organise, the technology they use, or the way they
engage with citizens and other stakeholders (Schrogel & Kolleck, 2019). Throughout this toolkit, we aim to give recommen-
dations that could be relevant or adapted to the many different types of projects that were represented within IMPETUS.

ABOUT IMPETUS

IMPETUS was a four-year project funded by the European Commission under the Horizon Europe programme, dedicated to
transforming the way citizen science (CS) is conducted across Europe. At its core, the project developed and implemented
an Accelerator Programme delivered through three successive rounds, designed to support and scale citizen science
initiatives (CSls) by enabling them to access innovative funding schemes and tailored capacity-building support. Over the
course of the project, IMPETUS supported a total of 129 CSls.

We brought CS closer to society and policymakers and to acknowledge its role in tackling the greatest challenges of our
times with a strong focus on applications of CS that can advance the Green Deal and the United Nations (UN) Sustainable
Development Goals (SDGs).

What is the Green Deal? The European Green Deal is a set of policy initiatives developed by the European Commission
with the overarching aim of making the European Union (EU) climate neutral in 2050. It was approved in 2020.

What are the UN SDGs? The SDGs or Global Goals are a “shared blueprint for peace and prosperity for people and the
planet, now and into the future”. They are 17 interlinked global goals, set up in 2015 by the United Nations General Assembly
(UN-GA) and are intended to be achieved by 2030.

The IMPETUS programme supported Citizen Science Initiatives through:

1. Three Open Calls, selecting the initiatives based on expected impact; ambition of volunteer engagement; equality,
diversity and inclusion (EDI); openness and quality data. We offered €20k to kick-start CSls and €10k to sustain CSls
addressing the pressing needs of European society.

2. A training Bootcamp and 7-month Accelerator that provided an integrated programme of peer learning, training,
mentoring, and tailored resources.

3. Launching the EU Prize for Citizen Science, awarded to CSIs for outstanding achievements, allowing them to continue
and expand their work and showcase it to a broader audience. We awarded 3 prize categories: outstanding achievements,
diversity and innovative grassroots projects. Each time, we brought together a diverse expert advisory panel to identify
exceptional nominations and a citizen’s panel to vote in the grassroots category.
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THE IMPETUS TOOLKIT

The IMPETUS toolkit is the ultimate collection of resources and case studies for those interested in doing citizen science
the IMPETUS way. It builds on an earlier toolkit developed by the ACTION project. The toolkit draws on a variety of different
fields including citizen science, participatory design, social innovation, open science, collective intelligence and others, to
ensure it meets the needs of citizen science initiatives and addresses the practical challenges they face at different stages
of development. It aims to provide resources relevant to projects, irrespective of their status, scale and maturity, reflecting
the diversity of experiences encountered throughout the IMPETUS project.
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Figure 1: The Participatory Science Lifecycle, (courtesy of the ACTION project).
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WHO IS THIS TOOLKIT FOR?

This toolkit is meant for citizen science projects of all kinds, and everyone who wishes to apply citizen science methods.
It can be used by citizen volunteers, local communities interested in starting a citizen science project, researchers wishing
to engage with citizens in their work, or public authorities interacting with citizens or working on policies where citizen
science insights are relevant. We hope it will help them to plan, create, improve, and maximise the impact of their projects.

The toolkit follows the participatory science lifecycle (Figure 1). The lifecycle helps to orient your project through three
stages: problem framing, research implementation, and legacy, which each include a number of steps that projects can
take. The framework aims to provide guidance on what a CS project could do, and a potential order of things; it helps to
break down the steps, and provides a structure that is broadly applicable. How you move through the different stages and
steps will look different for each project. Citizen engagement, while often focused in the research implementation phase,
should ideally happen throughout the entire project lifecycle.

While the layout of the lifecycle may suggest a neat sequence, in practice projects will find that there are feedback loops
and iterations, and that some steps will have to be taken multiple times, while others can be skipped altogether. Looking
at the lifecycle as a tool in its own right will help projects understand what they have to do and consider in future, supporting
their awareness and planning in earlier stages.

PROBLEM FRAMING

The purpose of this phase is to define the basic project design, engage relevant stakeholders, and address the ethical
considerations of the proposed project. At this stage, the entire project lifecycle should be considered in order to set appropriate
goals. This includes considering the intended impact and how the project will be sustained and financed in the long term.

RESEARCH IMPLEMENTATION
This encompasses three phases:

« During the design phase, projects define their methodology, create tasks for participants, and select or develop
appropriate data gathering instruments.

« In the data phase, projects acquire, curate, process, and analyse their data.

« In the results phase, projects summarise, publish and disseminate their findings for different stakeholder groups,
and assess their impact on both the issues they are trying to address, and society, including their own participants.

LEGACY

At this stage, projects often focus more on dissemination, policy impact and work towards the sustainability of both their
community and financial resources. Planning for this phase should begin early, particularly with regard to policy impact,
as this may influence the overall design and framing of the research.

The toolkit offers an introductory overview and guidance, complemented by a selection of tools, recommendations and case
studies for each phase and stage, to support CS projects in understanding and replicating best practices.

The toolkit is not intended to be exhaustive, but rather to reflect the collective experience and expertise gained through

the IMPETUS accelerator, as well as from the wider citizen science community. It includes tools and resources developed
both by partners during IMPETUS (and ACTION) that have demonstrated their practical value.
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PROBLEM FRAMING
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Figure 2: The different steps of the problem framing process (courtesy of the ACTION project).

During problem framing, projects define and refine what they want to do, and why. They outline the problem they want to
solve, narrow it down to a specific aspect they want to address and gather relevant background information to inform their
approach. At this stage, they also begin outlining a plan of action and defining their intended outcomes. They also explore
whom they need to engage, both as citizen scientists, and as external stakeholders. By the end of this phase, projects should
have well-defined goals and a clear, structured plan for the research.

GUIDING QUESTIONS
In defining and framing the problem, projects should consider the following questions:

« What is the issue at the heart of the project? Why should people care about it?

« Is the project timely? Has the issue been addressed before, and if so, why is now a good time to do so again?

 Who are the relevant stakeholders? Who would have an interest in this issue, and why? Who will be impacted by
the project?

+ What are the geographic boundaries of the issue / the project? What is the timeframe of the project; is there a
set deadline, or will it be a continuous effort?

Three steps to cover in this phase, which should be seen as iterative rather than sequential:

« Define the research design
« Map and connect the stakeholders
« Consider research ethics

Defining the overall topic should be treated as a starting point, as everything else will flow from this initial spark. Gathering
background and contextual knowledge help to narrow the focus, while further refining the topic often reveals the need for
additional background information. If the topic is already well-understood by the project team, narrowing the topic may
not be necessary.

Particularly for grassroots citizen scientists and those without scientific training, a local library can be a fantastic resource
to find information on a variety of topics. You can use their local or online catalogues to find relevant books and articles,
or even policy reports. Librarians will be happy to help you get started using their systems. Online platforms, such as Google
Scholar or Researchgate, allow you to search for research publications in a specific area, and often provide access to the
research output, or contact to the authors. Most researchers will be happy to send you a free copy of their publications,
if these are behind paywalls.
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It is also useful to explore the landscape of citizen science, as well as the issue at hand. Maybe there are other citizen
science projects or communities already working on a similar issue, or scientists at the local university interested in the
issue already. There might be businesses or (non-governmental) organisations already addressing the problem, who could
be powerful allies. The stakeholder mapping tools provided below can help support and structure this process.
Commonly, the framing of a problem is decided by the individuals who start the project. Grassroots projects may be
framed by citizen scientists and local residents, for example, but more established research projects tend to be framed
predominantly by scientists. However, this is not a fixed rule, and it is important to consider if other stakeholders should
be involved in helping to set the research focus from the outset.

For example, a group of citizens may want to improve air quality in their neighbourhood. From that shared issue, they decide
to take action and do something about it. With this decision made, the citizens will need to look for background information
about the problem: How is air pollution defined? How is it measured? What is already known about air pollution in their
city? This will allow them to start narrowing their focus, such as to measure a specific type of pollutant, or to influence a
policy decision by their local council. That, in turn, may lead them to investigate which sensors might be useful to deploy,
or exactly how the decision they are seeking to influence is made, and what options they have to engage with councillors.

On the other hand, a project could start with a group of researchers interested in the effects of air pollution on health.
They might then decide to engage citizens in measuring air quality in different locations across the country, and link this
data to health issues reported in those areas. A researcher will likely already have some background knowledge in their
respective field, and thus will focus on the specifics of the project, such as which locations would be best, or how to motivate
citizen scientists to work with them.

Regardless of the project type, at the end of the problem framing phase, the project initiator(s) should have a clear view
of what they want to achieve broadly (e.g. convince policy makers to address the issue of air pollution in the neighbourhood)
and specifically (e.g. collect data about the levels of air pollution with a number of sensors located at citizen scientists’
homes for several months), and why this is important. Project goals and scope should be clearly documented before moving
on to the implementation phase.

RESEARCH DESIGN

The research design begins with the definition of the project goals and involves the development of a comprehensive
implementation plan, including data collection and analysis, as well as the roles of participants across the various stages of
the project. The research design provides the overall framework for the project, connecting the broader research objectives
with more specific research tasks (which are discussed in the ‘Task Design’ section of this toolkit). All CS projects need
to define their research questions and agree on the methodology or protocol they will follow to carry out the data collection.

Research design depends on project goals. If the project wants their research results to be robust enough to serve as
evidence for policy makers or professional researchers, they may need external expertise. Sometimes the project research
design may follow naturally from the project goals. For example, a grassroots citizen science project focused on under-
standing the level of air pollution in a specific area, a straightforward approach may involve using sensors to measure
pollution levels. Similarly, in the HEAT WatchErs in Action project, young participants were trained as “heat watchers” and
tasked with monitoring indoor thermal comfort in their households. Using sensors and innovative “Heat Diaries,” they
recorded their daily thermal perceptions, while their parents contributed additional insights through surveys.

Other projects may be more complex and pose unique challenges for the question of research design. Longer projects may
involve multiple stages or parallel processes of data collection and analysis which may need repeating and adapting.
For example, the RE-TASTY project set out to involve students in understanding the food environment in schools in the
Netherlands. They involved students in framing the research questions and designing data collection instruments. The aim
is for the project to be iterative, with the process repeated with new students annually or biennially to generate a longitudinal
dataset that means changes can be monitored over time.
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It is also important to consider how the research design functions in terms of scale. Large-scale research projects conducted
globally or internationally need a research design that can be performed by a high number of participants in diverse
locations. For example, the Neuro(Minorities) project was designed as an international online citizen science initiative,
enabling neurodivergent participants and allies from multiple countries to contribute asynchronously through digital
platforms. This approach allowed for broad participation while accommodating different accessibility needs. This is also
true of online projects, although this can be facilitated with a platform through which data can be submitted electronically
via a website or app, through social media, or text messages.

At the end of the research design phase, projects should know what they want to find out, what data they will need in order to
do so, how they will collect this data, and how their participants will be engaged in achieving the project goals. While
defining their research design and methodology, projects may want to identify and reach out to stakeholders who would benefit
from the data or outputs from the project, to ensure their results will be relevant and reusable for them (Roman et al., 2020).

UNIQUE
PROJECT
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https://impetus4cs.eu/neurominoritiesscience/

TOOLS - ASSESSMENT AND SUPPORT TEMPLATE

What are the underlying values that motivate you to start a citizen science project? This document has been designed
to help carry out a structured analysis of values by citizen science project leaders and designers. Initially working
on a values matrix, this worksheet helps map these onto project objectives, and aids decision making to steer the
direction of the project. This tool was developed by the ACTION Accelerato

CASE STUDY - NEURO(MINORITIES)

Project Name: Neuro(Minorities)Science
Country:0k ] e
Topic: Accessibility for neurodivergent people in digital citizen science.
Communities engaged: Neurodivergent citizen scientists and allies
from multiple countries.

What they did: Neuro(Minorities)Science was an international online citizen science project focused on improving
accessibility for neurodivergent people in digital citizen science. It brought together a working group of
neurodivergent citizen scientists and allies to identify accessibility barriers and co-create practical recommenda-
tions. Through an online, asynchronous process, participants shared experiences, contributed to analysis, and
collaboratively developed a set of accessibility guidelines.

Research design: the project followed a participatory, lived-experience-based research design. An international
online working group engaged asynchronously through written contributions, enabling inclusive participation across
contexts. The process combined ideation, collaborative analysis of qualitative data, and co-creation of outputs,
demonstrating how research design can support inclusive and distributed participation in digital environments.

STAKEHOLDERS IN GITIZEN SCIENCE

The people and organisations with an influence on or interest in the project are collectively termed the project’s stakeholders.
There are six main stakeholder groups in citizen science (Gobel et al., 2017):

« Academia and research organisations

« Individual volunteers

« Government agencies or departments

« Informal groups/community members

« Educational institutions

« Businesses and industry may have a stake in these projects, for example as providers of sensors or expertise,

or as polluters in the area

In our example of a neighbourhood air pollution project, the citizens are the project’s initiators, and they design the projects’
delivery. The local council, as policy makers, may also he stakeholders because the results of the study could influence
policy decisions. Other stakeholders include citizen scientists that the project initiators recruit, who may be brought on
board to consult on the design of the experiment, as data gatherers or data analysers. The project may also involve open
source hardware designers as stakeholders who advise on the use and distribution of sensors.
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In the example of a researcher-led investigation of health effects of air pollution, the researchers - who have an existing
expertise in the research area - initiate the project. They recruit citizens - who may or may not be affected by the problem
that they are studying - to become citizen scientists. While definitions vary widely, in these examples citizen scientists
can be considered to be those working on the project outside of their professional environment, whereas researchers are
understood to be working somewhat within their professional environment. Other stakeholders could be policy makers -
those who engage with the project as someone able to influence policy or legislation, citizens - members of the community
or members of the public who are not engaging with the project directly, and participants - those who are engaging with
the project in a less active way than citizen scientists.

While professional researchers do not have to be the initiators of citizen science projects, it is recommended that projects
involve a scientifically trained advisor, to ensure a genuine science outcome.

It is important to understand who the relevant stakeholders are to maximise chances of a citizen science projects’ success
(Skarlatidou et al., 2019). Early on, it is helpful to identify the key actors connected to the challenge you want to address.
This early identification will help decide whom to involve, when, and for what purpose. It is also important to remember
that any single person can represent multiple stakeholder groups at once, by being, for example, a policy maker and a
participant, and that each person and stakeholder group can fill different roles at different times in the project.

When identifying key actors, it must be kept in mind that in citizen science, commitment to inclusion and diversity is
essential. Ensuring a project is truly representative requires engaging a wide range of stakeholders, not only across different
roles and institutions, but also reflecting diverse lived experiences, social backgrounds and local contexts.

Once these key stakeholders have been identified, the next step is to reflect on their motivations and potential barriers to
participation. This understanding is essential to design appropriate engagement strategies, lower entry thresholds, and
create meaningful incentives that encourage sustained collaboration. Building trust with all stakeholders involved in the
issue is crucial, even if it is not possible to engage deeply with them during the initial phase. Project organisers should at
least make the effort to establish contact and start building relationships from the start.




TOOLS - STAKEHOLDER MAPPING

Stakeholder mapping is more commonly done in the context of business and innovation, but can be crucial to explore
the environment and community around citizen science projects as well. Mindtools offers a template and process
that can be used for citizen science projects, too.

GUIDING QUESTIONS

The following questions can help assess stakeholders’ relevance, influence and engagement needs:What is this
stakeholder’s relationship to the challenge being addressed, and what value can they contribute?What influence or
decision-making power does this stakeholder hold, and what would be the implications of their non-
participation?What barriers and motivations may affect their participation, and how can engagement be designed
to be inclusive of different abilities, literacy levels and socio-economic conditions?

CASE STUDY - MAP4REC

Project Name: Mapping Urban Spaces with Refugee Youth Through a
Location-Based Game

Country: Netherlands

Topie: Inclusive urban planning and access to green and recreational spaces
through place-based citizen science.

Communities engaged: Refugee and temporarily displaced children
and youth, their families, volunteers, local community members, partner
organisations, and municipal authorities

What they did: Map4Rec is a place-based citizen science project that invited refugees and temporarily displaced
children and youth to explore and document urban green and recreational spaces in their cities. Participants
collected insights based on their lived experiences, supported by families, volunteers, and community members.
Partner organisations and municipalities were involved in supporting participation and in using the findings to
inform more inclusive, child-friendly urban planning processes.

Engagement: The project engages a diverse set of stakeholders throughout its phases, including refugee and
temporarily displaced children and youth, their families, volunteers, local community members, partner organisations,
and municipalities. Stakeholders are involved not only in supporting participation but also in using the collected
insights to inform more inclusive and child-friendly urban planning. This approach ensures that knowledge grounded
in lived experience is meaningfully integrated into local decision-making processes.
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https://www.mindtools.com/pages/article/newPPM_07.htm
https://impetus4cs.eu/map4rec-second-edition/

CASE STUDY - BREW

Project Name: Beyond Recycling of E-Waste

Country: United Kingdom

Topic: Circular economy and sustainable management of electronic waste
(e-waste).

Communities engaged: Citizen scientists, local communities, recycling
centre staff, local authorities, waste managers, and industry actors.

What they did: The Beyond Recycling of E-Waste (BREW) project addressed the issue of unused but repairable
electronic devices in the UK. Citizen scientists collected data at recycling centres, while local authorities and waste
managers were consulted to understand existing practices. Public surveys captured strong support for reuse over
recycling, and these insights informed policy recommendations highlighting gaps between public demand and
available services.

Engagement: The project engaged a diverse set of stakeholders throughout its phases, including citizens, public
authorities, and industry actors. By combining citizen-generated data with institutional and sectoral perspectives,
BREW demonstrated the value of inclusive, multi-stakeholder collaboration in shaping more sustainable and circular
e-waste management practices.

CASE STUDY - HEAT WATCHERS IN ACTION

Project Name: Heat Watchers in Action

Country: Spain

Topic: Extreme heat, climate change impacts, and urban vulnerability in
metropolitan contexts.

Communities engaged: Children from urban households, families,
teachers and schools, researchers, public authorities, and citizen science
organisations

What they did: Heat Watchers in Action is a citizen science initiative focused on understanding the impacts of
extreme heat on vulnerable urban households with children in metropolitan Barcelona. Children participated as
citizen scientists through schools, supported by teachers and families who contributed local knowledge, facilitated
data collection at home and in classrooms, and took part in the interpretation of results. The project also engaged
public authorities and citizen science bodies, enabling integration into public education programmes and the
co-production of dissemination outputs.

Engagement: The project engages a diverse set of stakeholders throughout its phases, connecting education,
research, and public institutions through a school-centred engagement model. This approach ensures trust,
accessibility, and meaningful participation beyond data collection, while strengthening the project’s impact,
sustainability, and potential for replicability.
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RESEARCH ETHICS

Research should do no harm - this is true for professional science, as well as citizen science. Projects should consider what
potential harm their activities could cause, to their participants, their objects of study, or their wider environment. When
embarking on a project, all potential risks should be identified and assessed, and mitigation strategies developed, preferably
in a formal risk assessment. While it may be tempting to dive straight into practicalities or the research topic in more
depth, it is imperative for projects to consider the risks and implications of their work before that. Only if these ethical
questions are considered from the very beginning can the project itself evolve addressing them. Trying to do so retrospec-
tively is likely to result in sub-par approaches that are not able to materialise all the benefits a project could have, or even
inadvertently causing harm. This could have negative effects for the projects and its stakeholders, especially in the form
of reputational or even legal damage; or for the citizen scientists, their community, or environment.

Projects will have inherent risks to participants, which can constitute anything from inadvertent exposure to harmful materials
while collecting samples, to exposure of sensitive personal information. Participants should be made expressly aware of the
risks and mitigation strategies that may affect them prior to commencing their engagement in the project. The principle of
informed consent to engagement and the risks it entails is vital; merely gaining acknowledgement does not suffice. The risks
of engaging with a project must be explained in plain terms, such that the citizen scientists have understood the possible
implications of their participation, and actively agreed to take these risks for themselves. It is also important to note that,
as volunteers, citizen scientists will not be protected by the same institutional insurance and labour laws that are afforded
to paid project staff. The specifics of regulations relating to personal liability and injury vary depending on national and
institutional regulations, and should be checked and clarified before participants are recruited. This formalisation of risk
assessment and mitigation should be approached in conjunction with best practice on safeguarding participants.

Projects also have a responsibility to safeguard the environment and those inhabiting it. Without proper training, there is
a risk that citizen scientists working in sensitive ecosystems could unintentionally do harm to their objects of study or the
surrounding environment (Palmer et al., 2020). Furthermore, data collection alone, without adequate links to the social
context, has the potential to have an unexpected negative impact on environmental health. The higher capabilities of citizens
to monitor environmental factors has been suggested to lead to a scaling-down of monitoring by regulatory bodies (Goeschl
& Jiirgens, 2012). The Safecast project was a low-cost radiation monitoring project which arose in response to the Fukushima
disaster. While it was a success story in terms of citizen engagement and data collection, due to a complex interplay of
different stakeholder aims, it led to citizen scientists counterintuitively collaborating with nuclear lobbies to downplay the
extent of landscape radiation poisoning (Polleri, 2019). Research can also cause other forms of unforeseen harm: a study
involving the introduction of fines for parents who picked their children up late from a day-care centre ended up worsening
parents’ behaviour, as the fine was perceived as a price for a service, which the day-care centre was unable to revoke
(Gneezy & Rustichini, 2000).

A thorough risk assessment should be made after stakeholder analysis to pinpoint “flashpoints”: contentious topics or
those that could create a strong emotional response, topics that have the potential to be traumatic or triggering. Mitigation
measures can include having an observer or facilitator present, or setting out / co-creating guidelines for discussions that
are shared with all participants in advance.

Lastly, citizen science research should ensure that it is not “extractive” - it should ensure that the project benefits not only
an organisation or researcher, but also the community the project engages with. Projects should also consider that, if their
community is diverse, different members of this community may have different expectations, depending on their culture
and lived experience.

Professional researchers may have access to ethics boards or review processes that help them conduct these risk
assessments, identify issues and devise mitigation strategies. This may not be the case for citizen science projects, who
need to find alternative ways to ensure their assessments and strategies are sound. One simple way of doing this would be
to co-create the risk assessment with their participants, or share it with some of their stakeholders. We provide a research
ethics checklist that can help projects work through these questions in a structured way. Project owners should be aware
that this process of identifying, assessing and mitigating risks can take considerable time, and therefore needs to be planned
into the overall timeline of the project.

QET,
> <
=n"Y
Z,

70N _



GUIDELINES & RECOMMENDATIONS - RESEARCH ETHICS GHECKLIST

Questions to help you consider ethical implications:

« Do any of the activities you plan have the potential to cause harm, either directly or indirectly, to your citizen
scientists, or anybody else who will be involved or impacted by the project?
o Harm can mean many things, from making people uneasy, to causing discomfort or even physical
injuries; or affecting people’s reputation or livelihoods.
« How will citizen scientists and others who may be affected by it benefit from your project?
* Do the people who could be affected, either directly or indirectly, know about the project and why it’s
happening? Have they given their consent, and had an opportunity to object?
o It is important to consider power imbalances in this context, for example if you plan to engage

with people who are dependent on some element or stakeholder of your project, or if you work
with minors or elderly people who may not be able to give informed consent.

« Will any personal data be collected, about participants or others? Do participants expect anonymity and
what measures can be taken to ensure this?
o If you work with personal data, please read our guidance in the Data section.
o Will your project attract media attention? Does this change the risk of harm and the protections that
need to be in place? Why?

CASE STUDY - TURNING PLASTIC AWARENESS INTO CLIMATE ACTION

Project Name: Turning plastic awareness into climate action:
Lessons for the planet

Country: United Kingdom

Topic: Public trust, education and empowerment

Communities Engaged: Primary school children around Cornwall
(southern UK)

What they did: This project engaged children in designing communication methods for the dangers of plastic
pollution as well as developing sustainable responses to such pollution that could be followed or even led by children.
Data & Ethics: due to the engagement of human participants and the focus on children, the project team were
required to complete an ethical review through the University of Plymouth. Despite planning and preparing for the
review in plenty of time, the review and revision process took longer than initially expected. As a result, planned
outreach activities with schools were delayed and the project plan had to be updated with scheduled activities
rearranged.
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COMMON ETHICAL ISSUES

The IMPETUS project supported over 125 citizen science projects to plan, carry out and evaluate their citizen science
activities. As part of this process, projects produced a workplan which covered potential ethical and data management
concerns anticipated within the project as well as mitigation strategies. These workplans were then reviewed by the IMPETUS
consortium as well as an independent ethics advisor. Based on this review, we identified the following recurring ethical
concerns that projects often failed to fully consider or address:

1. Location and legal jurisdiction: when considering legal and ethical issues that may arise in projects, it is
important to consider the national, cultural and legal frameworks which impact participants. For international and
particularly online projects, this may be more complex and requires prior planning. Remember that legal regulations
impacting data collection and management can be influenced by the inclusion of participants from specific countries
— for example, GDPR applies to data collected from any EU country even if processing takes place elsewhere.

2. Image review: where projects allow for images or video content to be uploaded, there is a possibility for sensitive
or even illegal data or metadata to be uploaded, potentially causing harm to viewers and leaving projects liable.
Even where images are not themselves sensitive, they may contain sensitive information such as location indicators
or geospatial metadata. Projects should plan to review and (where necessary) edit or delete images prior to their
use or release.

3. Data auditing: as well as reviewing data for sensitive content, the use of non-expert contributions in citizen
science means that submissions may be inaccurate or incomplete. Projects should consider methods for auditing
and evaluating data such as managing redundancy, comparison with gold standard submissions, manual review or
majority submission evaluation.

4. Informed consent: informed consent is an important principle in participatory research such as citizen science.
However, it is not enough to simply assume informed consent. Where possible, projects should actively record and
document the consent of participants. This evidence of consent may itself represent sensitive data if it contains
identifying details of the consenting participant(s) and should be processed and stored accordingly.

5. Responsibility: where projects are led by multiple individuals or even a team, it is important to identify who will
be responsible for the management of data. This individual will typically have responsibility for managing research
data; addressing data-related queries from participants and other stakeholders; and preparing and managing datasets
for release.

6. Data justice and benefits: as well as advantages for research teams, projects may tout benefits to participants
or communities such as empowerment and learning. If this is the case, it is important to consider how these
advantages will be brought about. Who will be responsible for effecting these benefits? How will they be
implemented? And how — if at all — will they be evaluated?

SAFEGUARDING IN GITIZEN SCIENGE

Participatory projects and citizen science are powerful methods that can have significant impact both on the project
outcomes and those participating. This high potential for positive impact is matched by just as high a potential for
inadvertent and unintended harm. Creating participatory projects and working with citizen scientists requires careful
consideration, upfront planning and continued monitoring to ensure both the safety and continued wellbeing of those taking
part (Resnik et al, 2015). Here we present some important considerations for safeguarding in citizen science, including the
importance of the social context of the project, and the requirement to protect the rights of their participants.

UNDERSTANDING THE SOCIAL CONTEXT OF YOUR PROJECT

Once the stakeholders for a project have been identified, the power dynamics within these stakeholders should be understood
and acknowledged. Power dynamics have an implication on how responsibility and tasks are apportioned, and how different
stakeholders feel they can act within a project. The designation of responsibility within a project depends on the organisa-
tional structure - how project organisers and initiators interact with each other. If a project is hierarchical in structure,
the responsibility for safeguarding falls clearly within the purview of the core project team. In all cases, the principle of
informed consent to engagement and the risks it entails is vital; merely gaining acknowledgement does not suffice.
The risks of engaging with a project must be explained in plain terms, such that the citizen scientists have understood the
possible implications of their participation.
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PROTECTING VULNERABLE GROUPS

Not all groups are equally exposed to risks and harms in research. Some groups may be more vulnerable than others.
One reason for this may be due to difficulties understanding and fully consenting to engage in research — for example,
children, the very elderly, people with mental health conditions or disabilities or even immigrants who may be subject to
language barriers preventing them from understanding materials. Another reason, however, may be because of the risk of
harm or negative reactions from the wider public. This group may include any minority or stigmatised groups including
ethnic minorities, religious minorities, migrants, refugees and LGBTQ+ people to name some groups.

In some cases, projects will knowingly collect data from these groups. If a project works with refugees, for example, then
the project team will already know that they are gathering data from vulnerable individuals. In other cases, projects may
collect data from vulnerable groups without significant chance for harm — consider, for example, a bird watching project,
which collects bird sightings using a set of closed-questions. If questions are considered carefully, then it should not matter
(or even be visible) whether data is submitted by a vulnerable individual or not.

Even so, projects should carefully consider the potential for submissions from vulnerable groups. When designing data
collection and management protocols, researchers should stress-test their methods to assess if they are inadvertently
exposing sensitive information, even when data is anonymised. In some cases, individuals may still be identifiable through
indirect or contextual information, which can pose additional risks. . Project leads should therefore take particular care
when handling sensitive forms of data as outlined in GDPR, and ensure that appropriate safeguards are in place throughout
the data lifecycle.

MANAGING COMMITMENT AND CAPACITY

Operating outside of established safeguarding structures, it is important to be aware of the risk of overcommitment to a
CS project, particularly in the case of projects where the citizen scientists are particularly invested in the outcomes - for
instance where the intention for engaging is to effect change in the citizens’ environment. This risk can be addressed at
multiple points in a CS project. In designing the project, the initiator manages the expected workload and time commitment
of citizen scientists through levels of participation that can be navigated so that a participant who is overwhelmed can
scale back the amount of time or energy they devote to the project. To some extent, and particularly in larger projects, the
risk of burn-out in a project can be reduced by effective communication strategies such as rewarding and acknowledging
contributions and commitment to the project (Land-Zandstra et al., 2021). In smaller projects where there may be additional
pressures from interpersonal relationship expectations, it is important to keep personal channels of communication open
and to take the initiative in checking on the welfare of participants. Project initiators and professional researchers who
may be working with volunteers for the first time should also monitor their own wellbeing as part of safeguarding.

Find additional resources on safeguarding in the Safeguarding Data section of the toolkit.
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CASE STUDY - HOPE HOME FUNGI LAB

Project Name:

Hope Home Fungi Lab

Country: Ukraine

Topic: Resource Management

Communities engaged: Local volunteers from Kyiv

What they did: Hope Home Fungi Lab aimed to support regeneration and rebuilding efforts in Ukraine by researching
the development of building materials made from fungal mycelium. As well as lab-based co-design activities, the
project planned walk and talk activities in local wetlands and experimentation with potentially toxic building
materials such as ashestos.

Safeguarding steps: In discussion with the IMPETUS consortium and their mentor, the project expressed that some
locations where project activities may take place could be dangerous. Wetlands can be hard to navigate; locations
were potentially close to the frontlines of the war; and working with ashestos can be dangerous even for experienced
researchers. To ensure activities could be carried out safely, adjustments were made. It was decided that walk and
talk activities would only take place in safer locations and would always be guided and accompanied by one or more
members of the research team. Further research on working with asbestos was carried out and these activities
were ultimately removed from the project plan. Finally, safety and evacuation plans were developed in the event
project activities were impacted or disrupted by the war.

HOPE HOME Fungi Lab
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OTHER IMPORTANT CONSIDERATIONS

INTELLECTUAL PROPERTY

It is important to understand the differences between volunteering and professional or paid engagement with a project.
As unpaid volunteers, citizen scientists donate their time and efforts to a project according to the motivations and incentives
outlined below. Important to the continuation of this exchange is fairness in relation to how Intellectual Property (IP) rights
are handled within the project. IP describes the ideas, conclusions and innovations that come from a project. Formally
funded projects have enormous discussions about how IP will be handled before a proposal is submitted, yet in CS projects
the issue is often neglected. There is an implicit trust within a CS project that IP will be handled fairly. However, while
there are obvious reputational repercussions if this trust is broken, projects rarely implement safeguards to prevent this.
In fact, it is precisely because the citizen scientists are volunteers that they are the most vulnerable to losing their IP:
lacking contracts, they fall outside many of the legal safeguards developed long before CS was a consideration (Guerrini
et al., 2018; Ottinger, 2017). Many volunteers may be unaware of issues of intellectual property and the potential value of
their contributions (Standing & Standing, 2017). Indeed, it is this lack of understanding and information that poses arguably
the most significant ethical risk for crowdsourced activities such as citizen science: scientists and project administrators
hold all or most of the power in such initiatives by virtue of their greater knowledge of — and influence on — the crowd-
sourcing landscape (Martin et al., 2017).

The situation is clearer when it comes to copyright; although still varying from country to country, most often the CS
will retain their copyright of any documentation and materials that they produce during the project, as long as they have
not agreed to hand over these rights. This, however, can cause complications in publishing project results. Potential
for copyright disputes can be avoided by having a policy of publishing all content from the project under one of the many
Creative Commons licences that permit reuse of the material without handing over copyright.

DATA STEWARDSHIP

The data submitted to citizen science projects vary considerably. Nevertheless, they all represent voluntary contributions
of data, time and often personal knowledge or lived experiences. In some cases, communities or individuals may be providing
knowledge that is grounded in their local or cultural context or holds personal or political significance. In such cases, it can
be important to recognise that these are not simply contributions to a project, but rather shared resources that can require
careful governance.

Data governance, then, is not merely a question of legal compliance. It can also represent considerations of who has
the authority and rights to decide how data are used, who benefits from them and what harms may be present. The
CARE principles were developed to support indigenous data governance and to support indigenous peoples in using their
data for self-determination. As well as being important for any project working with indigenous people (or their data), we
believe these principles provide valuable examples of how communities and participants can retain control of — and derive
benefit from — their contributed data. The principles include:

o (- Collective Benefit - data use and exploitation systems should allow those from whom the data is collected
to benefit from the data.

e A- Authority to Control - those from whom the data is collected must be recognised and their authority to
control the data should be empowered.

o R-Responsibility - anyone working with the data should have a responsibility to share how the data are used to
support the collective benefit.

o [ - Ethics - the rights and well-being of those from whom the data is collected should be a primary concern at all
stages of the data lifecycle, across data collection and usage systems.

Beyond their applications to indigenous data, the CARE principles can provide a way of thinking about data governance for
citizen science. Citizen science projects may work with communities that have experienced — or are at risk of — marginal-
isation, exclusion from decision-making processes or extractive practices by researchers or society. Considering
opportunities for community-centred governance mechanisms and opportunities to support the contributors in governing
their data can help ensure that projects do not reproduce these exclusionary dynamics.
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OPERATIONALISING COMMUNITY CONTROL

Even in projects where there are not specific concerns about extractive practices or cultural sensitivities, i
mplementing community control mechanisms can be valuable. These can help bring about benefits for participants
and relevant stakeholders, ensure mutual understanding of data management and ethical practices and even enhance
motivation and engagement. Some simpler methods to support partial community control include:

« Co-developing data governance documentation and plans at the start of the project, giving participants a
voice in deciding how data should be used.

« Clearly documenting which individuals or groups will have authority over specific datasets and how other
stakeholders can influence the management of those datasets (if relevant)

« Clarify whether contributors can withdraw their data, under which circumstances and at which points, as well
as the mechanisms to do so.

« Establish clear policies for attribution — these may cover individual data submissions, project outputs such as
papers and reports or other artefacts developed during the project

« Create clear feedback mechanisms which allow communities to be informed of downstream uses of their data

« Consider including community representatives in decisions about publication and use of data where feasible

CASE STUDY - FLORAATLAS

Project Name: Inclusive Citizen Science for Plant Management in the
High Atlas

Country: Morocco/UK

Topic: Resource Management

Communities Engaged: Local communities in the High Atlas region
of Morocco

What they did: The project aimed to develop a database of plant species in the High Atlas region.

Data stewardship: After conducting collective knowledge workshops with participants to discuss and disseminate
results, the team discovered that participants had a lower level of technical expertise than was expected. Moreover,
they lacked access to the necessary resources to collect, maintain and make-use of the planned database. To address
this, the team listened to the needs and interests of the local communities. Instead of developing the database,
they designed posters and dissemination materials intended to communicate the same concepts and data in a
format more accessible to local stakeholders

EVALUATING ETHICAL COMPLIANCE

Identifying and accounting for ethical concerns can be difficult even for experienced researchers. Academic institutions,
research organisations and even some companies rely on internal ethics review boards which evaluate research plans,
approve or reject them and advise on potential ethical or legislative issues that researchers may not have considered.

We would recommend that project leads engage with these ethical review processes wherever available.
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RESOUGES FOR ETHICAL REVIEW AND GOMPLIANCE

However, we also recognise that not all projects will have access to ethical review processes. In such cases, there
are alternative resources that project leads may wish to use. These include:

1. Data management planning tools such as ACTION’s Coney tool or DMPonline, which includes general data

2.

management planning resources as well as funder-specific templates and guidance.

Ethics toolkits. The Pro-Ethics project provided an ethics framework with guidance specifically intended for
participatory research activities such as Citizen Science. More general resources like the Online Ethics Canvas
prompt the identification and mitigation of potential ethical issues in research activities.

. Training resources. The European Network of Research Ethics Committees maintains a directory of training

materials provided by leading research and ethics organisations intended to support researchers in carrying
out ethical research.

. Self-review. The CESSDA project has developed and still maintains an ethical self-review process that

researchers can complete while planning and designing their activities.

. In some cases, an independent ethical review may be available. This could entail review by an independent

advisor or from independent organisations. Note that such reviews are likely to be highly dependent on the
country or countries where activities are intended to take place, the discipline associated with the research
and the nature of planned activities. Such organisations range from the general-purpose IREC in the UK to
domain-specific associations such as Sweden’s Etikprovningsmyndigheten or Ireland’s NREC which both review
applications for regulated medical research only.

CASE STUDY - ANTIQUAKE RISK HUNTER COMMUNITY

Country: Turkey

Topic: Disaster preparedness

Communities Engaged: Local communities, municipal agents and
university students in Kuzguncuk, Tiirkiye.

What they did: The Antiquake Risk Hunter project was a bottom-up, community-led initiative for identifying disaster
preparedness issues and potential risks in the event of an earthquake.

Ethical compliance: As a community-led campaign, the project was not directly associated with an academic
institution and did not have access to an ethics review process. The team addressed this through careful planning
to identify potential risks up front. In addition, they carried out collaborative co-creation workshops with participants
to collectively identify, address and mitigate potential risks. Finally, the team scheduled and carried out several
events intended to introduce the project and communicate the activities (and potential risks) to ensure participants
and the wider community fully understood them.
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RESEARGH IMPLEMENTATION

The implementation of a citizen science project is rarely linear. In practice, there is often iteration between different steps,
for example, defining the research question and designing the methodology are typically refined together to ensure
they are aligned and feasible. Moreover, not all projects will go through every step in the same way. The specific activities
involved, as well as the stakeholders engaged at each stage, may vary depending on the nature of the project.
These variations will be explored throughout the following sections.

CITIZEN ENGAGEMENT

Engagement of citizens is at the heart of participatory science. However, engagement is not merely a question of
participation rates or numbers involved; it concerns equitable participation and the extent to which different social groups
can meaningfully influence the research process and its outcomes, while also benefiting from the knowledge, skills, networks,
and visibility generated through their involvement. Citizens can engage with projects in many different ways throughout
the entire participatory science lifecycle: they can initiate projects, formulate research questions and hypotheses, collect,
analyse and interpret data, learn about the scientific context, communicate the results of the project to policy makers and
relevant stakeholders, talk about the project on social media and other platforms, or engage with others in their own and
the scientific community (Bonney et al., 2009; Phillips et al., 2019). While many projects will have some kind of link to the
scientific community, others do well without such connections. For example, Antiquake is a citizen-led initiative that brings
together neighbourhood actors and local social capital to strengthen disaster preparedness. While PAIR developed and
executed their project, they collected and analysed data together with Parkinson’s patients and a local research centre to
assess the effects of intergenerational care on patient wellbeing and student learning outcomes.

Any participatory science project will engage citizens at some or all stages of their lifecycle. The specific form citizen
engagement takes will look very different depending on the type of project, who initiates it, what it focuses on, and what
stage of the lifecycle it is in. If the project is not initiated by citizens or has no direct link to the community it is embedded
in, engagement should be the focus of project owners, to ensure citizens’ voices are heard and taken seriously.

Citizen engagement can also increase awareness, particularly when citizens are deeply involved throughout the project.
Such engagement promotes a sense of shared responsibility for issues that affect society as a whole and helps ensure that
research addresses topics that truly matter to people.

Beyond tangible actions or behavioural change, participatory science also values knowledge sharing, understanding
motivations, and considering citizens’ attitudes and perspectives as meaningful outcomes of engagement.

Another dimension of engagement concerns the capability of CS projects to act as a community, enable exchange among
peers and collaboration. In this context, national associations for citizen science are an important resource. Many EU
countries have formal or informal networks of practitioners. Moreover, another important point of reference is the European
Citizen Science Association (EGSA), which organises bi-annual conferences, distributes a regular newsletter, and is organised
in several thematic working groups that members can join. In addition to specific CS groups, CS activities often grow out
of Hacker or Maker spaces and FabLabs, which are connected to global networks of DIY Science practitioners. A good place
to start is Hackteria.

QET,
> <
= o 2
Z,

70N



https://impetus4cs.eu/antiquake-risk-hunter-community-2/
https://impetus4cs.eu/pair-parkinson-intergenerational-care/
https://www.ecsa.ngo/
https://ecsa.citizen-science.net/working-groups/
https://www.hackteria.org/

GUIDING QUESTIONS

Questions projects should ask when planning their engagement strategy include:

« Who will be affected by the research, and who will be interested in it? What other stakeholders are there?
+ Who do you want to engage in the project? How can these individuals / communities be reached?
o Which groups are not yet included, which may be hardest to reach and why, and how can they be effectively
engaged in the project?
o What are the limitations of the project if certain stakeholders cannot be involved?
« What factors will motivate people to engage in the project?
o Should the engagement strategy focus on intrinsic or extrinsic motivations?
« What are the most effective ways to engage people in this specific project?
o Which tools can support this?

ENGAGING INDIVIDUALS & COMMUNITIES

Who are the citizens that need to be engaged? This will depend heavily on the kind of project, and the stakeholders that
are involved. For example, while all of the IMPETUS pilots engaged citizens and/or local communities, some of them found
that it is also beneficial to engage stakeholders connected to decision-making, planning or implementation processes
related to the issue at stake. For example, in Shifting Sands, see case study below, in addition to local citizen scientists,
the project also engaged municipal councils, local decision-makers, administrative tribunals, and infrastructure developers.

One key aspect of engaging participants is to ensure the diversity of the group. There are many benefits to diverse groups
that are not limited to citizen science: they tend to be more creative, more productive, and perform better in general (Page,
2014). In citizen science specifically, diverse teams can help to develop new approaches, see issues from different angles,
and ensure that project results are useful for a wider proportion of the communities they affect (Intemann, 2009).

The best way to ensure a group is diverse, is to actively reach out to groups who could or should be included, and make the
project accessible to them based on the circumstances of their lives. For example, recruiting on social media will not be
successful at reaching citizens with limited digital literacy; offering meetings only during the work day is unlikely to reach
citizens working in 9-to-5 jobs; planning all interactions in the early evening will make it hard for parents to engage.
We recommend mapping the stakeholders for a project, including potential barriers to engagement, and creating strategies
to engage each group separately. While there may be some overlap in how the majority of citizens can be reached, special
care needs to be taken for those participants who are hard to reach. Davis et al. (2020) recommend three ways to engage
diverse citizen scientists:

1. Consider existing relationships and community-identified problems as participant motivation
2. Design participant methods to include personal support structures and relationship-building
3. Design for participant time and technology access as significant limitations to participation

Beyond diversity in participation, social inclusion in participatory science requires actively addressing structural inequalities
that shape who can contribute, whose knowledge is valued, and who benefits from the outcomes. Projects should consider
socio-economic barriers, gendered access to participation, migration status, disability, language, and digital exclusion when
designing engagement strategies. Inclusion is not only about inviting diverse participants, but about redistributing voice,
influence, and visibility within the research process.

Projects can engage with individuals or with communities, engagement can be a one-off activity to complete a specific
task, or continuous studies, where volunteers participate for a long period of time. Engagement may also change over time,
with different groups of citizen scientists involved in different stages of the projects, e.g. one group collecting data, and
another classifying it.
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TOOL - ACTION VOLUNTEER ENGAGEMENT ROADMAP (PDF VERSION)

The ACTION project developed a volunteer engagement roadmap, meant for everyone who wants to increase
participation in a citizen science project. The tool supports the development of strategies to increase volunteer
participation, as well as practical advice on how to implement these strategies. Users can add comments that can
be integrated in the tool.

TOOL - INGENTIVES AND RETENTION WORKSHEET (COLLECTIVE INTELLIGENCE PLAYBOOK)

This tool helps you to consider different ways to incentivise your contributors to engage and retain them more effectively.

TOOL - BASIC TOOLS FOR ENGAGEMENT

CS projects can use many tools to engage with their community, some of which are listed below.

« Mailing lists and newsletters are common entry-level communication tools that help bring a community
together. Free and easy mailing lists can be set up for example on Google Groups or Mailchimp.

« An online presence is important to represent a project and inform stakeholders about their goals and
achievements. Simple websites can be set up for free on blog platforms such as Wordpress.

« Social Media is of course a key tool in any online engagement, and projects should explore whether they
want to be represented on common platforms such as Facebook, Twitter, Instagram, YouTube, TikTok,
Snapchat, or LinkedIn. Which of these platforms is most useful will depend on which kind of audience
the project wants to reach.

« Surveys can be an easy tool to engage participants, stakeholders, and the wider community of a project.
Gommon tools to set up and run simple surveys include Google Forms, Microsoft Forms, or SurveyMonkey.

Depending on the project host and organisational structure, projects will need to consider the ethics and privacy
rights of their target groups when they process their data; we explore this in more depth in the ‘Data’ section.

DIVERSITY GUIDELINES

These Diversity Guidelines are focussed on inclusion within citizen science projects. They provide practical advice
on how to design your project to be inclusive to a wide range of community stakeholders.They are further explained
in this video,

BRAINSTORMING DIVERSITY WORKSHOP MATERIALS

These workshop materials help to understand a citizen science project’s design affordances, map stakeholders, and
identify opportunities to include missing stakeholders in the project’s design.
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https://miro.com/app/board/o9J_lDZnTW0=/
https://media.nesta.org.uk/documents/Nesta_Playbook_001_Web_0MiuWwj.pdf
https://groups.google.com/my-groups?pli=1
https://mailchimp.com/it/resources/how-to-build-your-email-list/
https://wordpress.com/it/
https://docs.google.com/forms/u/0/
https://www.microsoft.com/en-us/microsoft-365/online-surveys-polls-quizzes
https://uk.surveymonkey.com/
https://digital.wpi.edu/concern/student_works/5x21tj03n?locale=en
https://www.youtube.com/watch?v=0of_YIv9OHE
https://zenodo.org/records/4541417

CASE STUDY - SHIFTING SANDS

Project Name: Shifting Sands

Country: Italy

Topic: Coastal sedimentation, environmental monitoring, and community
engagement in infrastructure planning processes.

Communities engaged: Fishermen, local residents, activists, sailing
communities, members of the Tavoli del Porto network, scientists, municipal
authorities, and local decision-makers.

What they did: Shifting Sands is a citizen science initiative investigating siltation in the bay of Isola Sacra, at the
mouth of the Tiber River. Citizen scientists participated in boat-based bathymetric monitoring, shoreline GPS surveys,
and interviews, following a low-cost, replicable methodology. Participants received scientific training, contributed
to data collection and GIS-based analysis, and co-produced openly accessible datasets and maps. The results were
shared through public events and used to inform the debate surrounding a proposed private port development.
Engagement: the project connects community-based monitoring with institutional dialogue, engaging local civic
networks and decision-makers alongside citizen scientists. Participation extended beyond data gathering to include
training, workshops, and public dissemination, strengthening community capacity to interpret environmental change
and engage in ongoing planning discussions.



https://impetus4cs.eu/shifting-sands/

MOTIVATIONS & INCENTIVES

Citizen science projects, especially those that involve citizens from the outset, need to align their activities with the
motivations of their (potential) participants, and find ways to motivate them to engage. There is a lot of best practice as
well as research on how participants can best be engaged and motivated, what motivates them, and what kind of incentives
work under which circumstances. Many studies (e.g. Schaefer et al., 2020; Phillips et al., 2019; Lee et al., 2018) found that
citizen scientists are motivated to engage in CS projects for a number of reasons, both intrinsically and extrinsically:
They want to support research, are interested in local issues and the technicalities of the project, raise awareness of the
problem, and achieve the projects’ goals.

Motivation is also shaped by trust in institutions, prior experiences of exclusion, and perceived relevance of the issue to
participants’ lived realities. Projects working with marginalised or historically excluded communities should prioritise
trust-building, long-term relationship development, and culturally appropriate engagement formats. We found in one of
our own studies on the TESS photometer network that citizen scientists were primarily motivated by their interest in the
topic, their desire to learn about it, contribute to the research, data and public awareness on the topic, and because it was
a good thing to do, which made them feel good about their engagement (Re Calegari et al., 2020). In a later replication of
this study, we found that some factors were consistently highly motivating, such as the possibility to do something
meaningful, the perception of supporting scientific research, the expectation to learn about the specific topic, and the
possibility to raise public awareness and make data available. Other factors did not support motivation, including being
forced to participate, receiving recognition and status due to participation, or regular participation in citizen science (Reeves
et al., 2021; Maddalena et al., 2022).

Participants’ motivation is also affected by the organisational structure of a project. Where participants have more freedom
to explore what they are interested in, they are also more motivated to do so (Tinati et al., 2015). On the other hand, in
hierarchical projects that are organised in a top-down fashion, citizen scientists will be less motivated - and thus such
projects need to work harder at engaging and sustaining their participants’ motivation (Tinati et al., 2017). What motivates
citizen scientists also changes over time, and thus different activities or messaging may be required to engage them
throughout the lifetime of a project (Lee et al., 2018).

cacy
ognition/credibility

MOTIVATIONS
* |ntrinsic
o Extrinsic

LEARNING/COGNITION LEARNING/COGNITION
e Experiential learning * Relationship
* Resources/artifacts » Mutual resources
* Pre-existing knowledge » Shared knowledge
e Learning from others * Role Expansionors
* Reflection, awareness,
understanding
« Skills and behaviors

Figure 3: Proposed Dimensions of Engagement Framework, by Phillips et al., 2019
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Another factor that influences participants’ engagement is their self-efficacy - the feeling of competence they have to
perform a task (Bandura, 1978). Feeling anxious about their own ability to perform the tasks correctly, or them not being
accurate, smart, or capable enough, leads to fewer contributions or even stopping their participation altogether. On the
other hand, the more expertise and prior experience in a subject participants have, the more contributions they make and
the longer they participate (Aristeidou, 2017; Eveleigh et al,, 2014; and Segal et al., 2015). Fortunately, participation in
citizen science itself has a number of positive effects on participants, including enhancing their knowledge, making them
more aware of the issues at stake, and empowering them to speak or even take action to address them (Schaefer et al., 2020).

Projects may already be aware of what kind of participants they will attract, how they can be engaged, and what motivates
them, which they should validate at a later stage. They should explore what motivates their participants, for example
through a survey, so they can either align their participant’s interests with what the project requires, or consider incentives
they can offer. This can mean providing explanations and options for participants to indicate where they are insecure and
get support, to overcome participants’ anxiety (Eveleigh et al., 2014; and Segal et al., 2015). Reeves & Simperl (2019)
found that direct responses to contributions from both the community and involved scientists have a significant impact on
how much participants contribute.

Projects should also consider different kinds of contributors, as not everyone will be able to make the same volume or
quality of contributions, and to recognise that not all participants will want to be engaged in all stages of a project. Where
possible, they should allow for both highly active participants, as well as those who can drop in and out and pick up small
tasks, allowing each group to engage as much or little as their availability and interest allows (Eveleigh et al., 2014).

To continuously engage with a community, there are several practical things projects can do:

« Increasing self-efficacy: projects can alleviate their participants’ anxiety by increasing their self-efficacy. Ways to do
this are to make people feel like they are doing a good job, by giving them clear instructions in tutorials etc., to let
them know it is ok to make mistakes, and to allow them to flag uncertainty when doing their tasks.

« Social interaction: although social factors are not always the most significant motivation for participating, they
can be a significant motivation for a portion of participants. Lack of social interaction can also be a reason to stop
participating. Social interaction in a citizen science project has two main forms: between participants and project
coordinators or among participants. Observing more experienced participants is an important step for newcomers in
becoming fully engaged, as it helps them understand whether and how they want to participate, and supports their
transition to longer-term involvement.

o Framing and recruiting: Finding the right framing for a project can increase participation by helping to find the right
audience. Projects should clearly define their problem, goals, underlying values, and key messages. Recruitment
strategies are closely linked to how a project is framed and should be adapted accordingly. Common approaches include
using. CS platforms, word of mouth, and collaboration with organisations and institutions. Effective framing and
recruitment can also foster a stronger sense of value, recognition, and belonging among participants.

o Appreciation and importance: appreciating participants and acknowledging the importance of their work can lead to
increased contributions from participants. Projects can acknowledge the importance of participants’ individual work
or stress the importance of the project. Ways to do this are to give feedback, to acknowledge participants in the
dissemination of results, or to give them more responsibility.

o Gamification: gamification can improve participation and motivation. When implementing gamification elements,
projects should be mindful of how they might bias the results: generally gamification does not increase data quality.
Score-based systems that are personalised with individual goals are generally better rather than a leaderboard, which
can make new and infrequent participants feel overwhelmed and unappreciated. We recommend using collective,
intrinsic and progression-based gamification elements.

If the projects’ tasks can be aligned with the intrinsic motivations of participants, this will increase engagement.
If tasks cannot be aligned with existing motivations, projects should think about offering things that their participants may
want, such as specific incentives, games, events, or credit. Co-design approaches can be particularly useful to align the activities
with participants’ interests, engage and motivate them, and help to enhance participants’ self-efficacy and understanding
of the topic, thus empowering them to engage more. We provide some practical tools to do this in the tools section below.
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TOOLKITS ON CITIZENS ENGAGEMENT AND CO-DESIGN PRACTICES

Several other projects have developed toolkits for engagement and co-design:
Siscode has developed a toolkit on co-creation in science, which gives detailed guidance on forms of engagement
in the scientific process.The TeRRIFICA project has developed an extensive guide to engagement and co-creation,
which includes recommendations, strategies and methods for engagement and co-creation in citizen science.
The Scivil Communication Guide includes tactics and tools for identifying citizen scientists for a project and
securing their initial and continued participation. The SPARKS project has developed a collection of activities
for different science education and engagement events in their activity toolkit.

WEBINARS

As part of the Accelerator of the ACTION project, several webinars were run on different aspects of citizen
engagement in citizen science:
A webinar on diversity and inclusion in citizen science, which explains why it matters, and gives some pointers
on how projects can address the issue.
A webinar on online community engagement, which discusses how online communities are formed and
maintained.
A webinar on motivation in citizen science, explaining what motivates participants, and how different forms of
motivation interact.
A webinar on sociocracy, explaining use of the governing structure in the Open Soil Atlas pilot.

TOOL - OROWDSMITH

Qrowdsmith is a crowdsourcing platform which includes gamification components, such as leaderboards, badges,
levels, and other functions that go beyond traditional crowdsourcing tasks. It is intended to allow you to achieve
optimal engagement with participants.

CASE STUDY - OSIEK-BARANJA CITIZEN SCIENGE HUB

Project Name: Osijek-Baranja Citizen Science Hub

Country: Croatia

Topic: Biodiversity monitoring, soil health, water quality, and community-
driven environmental governance.

Communities engaged: Local families, schoolchildren, teachers, NGOs,
researchers, public institutions (Kopacki Rit Nature Park, County Public
Institution for Nature Protection), minority communities (Hungarian and
Serbian), elderly isolated citizens, and environmental networks (ROOTS,
Z0A, Mediatrix Vitae).

What they did: The Osijek-Baranja Citizen Science Hub was established to empower citizens in eastern Croatia to actively
monitor biodiversity, soil health, and water quality. Through three co-creation workshops, thematic working groups
developed locally relevant action plans. Field-based activities included two BioBlitz events, two PermaBlitz soil workshops,
and two water sampling campaigns across four pilot sites. Participants were trained in data collection protocols, used
portable microscopes and water testing kits, and contributed to validated datasets presented at an international
symposium. The project also supported public dialogue around the proposed designation of Kopacki Rit as a National
Park and established the long-term platform “Pannonian Rangers” as a recognisable citizen science group.
Engagement: the project adopted a multi-layered and adaptive engagement strategy. Co-creation workshops ensured
early citizen involvement in defining priorities, while outreach campaigns specifically targeted schools, NGOs, local
families, elderly isolated individuals, and national minority groups. When minority representatives did not engage in
co-creation activities as initially planned, the team adapted by introducing perception surveys and alternative outreach
formats. Field activities were designed to be accessible, hands-on, and intergenerational, combining scientific protocols
with educational and community-building approaches. By tailoring engagement methods to different groups and investing
in visibility, identity-building, and long-term coordination structures, they strengthened inclusive participation and
established a sustainable, community-driven citizen science model for the region.
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https://siscodeproject.eu/wp-content/uploads/2019/09/toolkit-27092019-1.pdf
https://terrifica.eu/wp-content/uploads/2019/11/deliverable_4.1_wp4_guide_on_engagement_and_co-creation_terrifica_for_online_publication.pdf
https://www.scivil.be/en/news/scivil-communication-guide-launched
https://www.ecsite.eu/Sys/Error/404
https://www.youtube.com/watch?v=CC4Iwqn-6Tk
https://www.youtube.com/watch?v=aLevhH-wKys
https://www.youtube.com/watch?v=QTp49V3lMVM
https://www.youtube.com/watch?v=HnTRvHUnB88
https://actionproject.eu/the-action-pilots/#Open-Soil-Atlas
https://explore.openaire.eu/search/software?softwareId=r37b0ad08687::53211ad88ebcfc9d84770376872e8793
https://impetus4cs.eu/osijek-baranja-citizen-science-hub/

CASE STUDY - EQUITY IN HEALTH FOR LGBTQIA-PEOPLE

Project Name: Osijek-Baranja Citizen Science Hub

Country: Portugal

Topic: Understanding and addressing discrimination and unequal treatment
of LGBTQIA+ people in primary health care settings.

Communities engaged: Health professionals, medical students, health
authorities and LGBTQIA+ community members.

®

What they did: The project assessed the knowledge and perceptions of discrimination among primary health care
professionals in the Algarve regarding LGBTQIA+ health needs. A structured questionnaire gathered responses from
502 health professionals and students. In parallel, a focus group with 10 LGBTQIA+ participants explored lived
experiences and training priorities. The findings informed the development of training actions, awareness materials,
and educational videos, which were disseminated through conferences and professional networks.

Engagement: Engagement combined multiple outreach channels to reach different stakeholder groups. Health
professionals and medical students were approached through congresses, professional meetings, educational
institutions, and direct contact with health units across the Algarve. LGBTQIA+ community members were engaged
through consultation processes and a dedicated focus group designed to ensure confidentiality and create a safe
space for participation.



https://impetus4cs.eu/equity-in-health-for-lgbtqia-people/

DESIGN

During the design phase, projects develop suitable data collection instruments to address their research questions and
define tasks that participants will carry out. Research tasks should be designed in line with the overall research design and
project goals, forming part of a broader implementation plan that includes data collection, analysis, and clearly defined
roles for participants at different stages of the project.

GUIDING QUESTIONS

In designing their citizen science tasks, projects should consider the following questions:

« What resources are needed to implement and run the project, and how will they be accessed?

o You could look into support or funding programs for citizen science, or look into free tools and
resources that you can use.

+ What expertise do you have, and what are you missing? How will you fill those gaps?

o This could be by learning about aspects of the project yourself, by finding volunteers or paid services,
or partnering with individuals or organisations who can provide them.

« Are there any individuals or organisations you could partner with, and for what purposes?

o You could reach out to researchers at local universities, NGOs with goals similar to yours, or
councillors with a political interest in the issue you are investigating.

« Where and how will citizen scientists be involved throughout the project? What contribution can they make?
How will you engage with them?

o Citizens could be involved only for data collection, for example by using an app you provide
tht:'ng with; or they could be involved in the entire process, advising the project on key questions
and issues.

« What data do you need to collect to answer your research question? How much data will you need? What will
you do with it?

« What is the best way to collect the data required to answer the research questions?

+ What tools will you use to collect the data? How will you ensure data quality?

The task design includes details for the different kinds of contributions participants can make, and how. Not every participant
will contribute at all stages and in all the possible ways to a project. Where and how they engage will depend on their
skills, abilities, technology available, and motivation. Therefore, projects need to consider and design their tasks, so that
participants with different backgrounds and in different situations can complete them. Task design, or the translation of
broad goals into specific actions, requires an understanding of scientific methods and rigour, so the project can produce
robust data for their goals.

These guidelines are high-level recommendations for designing and implementing citizen science initiatives':

1. Account for trade-offs

The use of citizen science entails inevitable trade-offs between the quantity of data, the speed at which data is to be
gathered and the accuracy of the gathered data. When designing tasks, it is essential to consider and identify which of
these factors is to be prioritised and take appropriate steps to safeguard this factor, while taking steps to mitigate
threats to the additional trade-off factors. For example, if a project is to emphasise accuracy and quality of data
submissions, the task completion time is likely to increase and this can limit engagement. It is important to then
streamline and simplify the task completion process to support faster data gathering or take steps to encourage
engagement to account for these trade-offs.

"These guidelines build on research findings from within the ACTION project and were also used to guide design during IMPETUS.

PET,
> <
4
2

\\\\ll




2. Account for technology

It is important to consider the technology and software that volunteers are likely to use to complete your task. Does
the task need to support both mobile and desktop devices or is the task designed to be completed outside of the home?
Does the task support multiple browsers? Wherever possible, support diverse technologies to lower any barriers to
entry. If participants cannot access your task, then they are unlikely to put in the effort to overcome these barriers and
continue contributing. If these barriers are technological, it is also possible that volunteers will not be able to overcome
these barriers or will not know how.

3. Provide context

Citizen science tasks can often be designed and implemented in such a way that they are trivial and simple for volunteers
to complete. This is essential for encouraging accessibility and gathering high quality data, but can obfuscate or trivialise
their research value, with potential to harm volunteer engagement. Tasks, project resources and educational resources
should provide additional context on the value that volunteer contributions pose for the research process.

4. Provide feedback

While citizen science tasks are generally designed to be easily understood and completed by all participants, not all
projects are able to achieve this. Moreover, even where tasks are otherwise easily understood, participants want and
need feedback on the accuracy of their responses and the value of their contributions to scientific research. Providing
feedback to participants — either within tasks or through features such as forums or newsletters — can encourage
engagement.

5. Solicit feedback

Tasks should not necessarily remain static. The design process involves a number of assumptions and trade-offs which
may not align with participant expectations. Soliciting feedback from participants is key to ensure the needs of all
stakeholders are met, with potential for increased task quality and engagement, as well as volunteer engagement.

6. Avoid ambiguity

While the requirements and processes involved within a task may be clear to task designers, these do not necessarily
align with the understanding and motivations of volunteers. Support participants through the task process with clear
instructions, using discrete, clear questions and limit the need for personal judgement. Consider offering multiple choice
answers rather than free text responses, for example.

1. Consider time-scales

While citizen science is an effective way to gather large volumes of data for scientific purposes, volunteer engagement
is sporadic, asymmetrical and often brief. It can therefore take a significant amount of time to gather larger datasets.
This can be offset by focusing on restrictive, limited-time activities such as BioBlitzes, where volunteers are asked to
gather or analyse data over a short period of time. While this approach can be very effective, it is less effective for tasks
with more longer-term aims such as public engagement and education. It is essential to consider the implications and
long-term aims of the approach to be used and which factors are most important — is it essential to gather data quickly
or in large quantities? Do the research aims warrant longer term engagement and community building or is one off
engagement desirable?

Sometimes the reality of a citizen science - or really any research - project is different from the expectation. Therefore it
is important to be flexible while the activities are ongoing, to ensure the main project goal is achieved. However, it is
necessary to specify that sometimes the results are more exciting than expected, and they could push the team to plan
further activities. It is important to understand the difference between the scope of the current project goals and resources,
and possible future initiatives.
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TOOL- ACTION TOOLS SUPPORTING TASK DESIGN

ZOONIVERSE

Zooniverse is an online citizen science platform that allows users to classify images or sounds generated by other
citizens. The Zooniverse Project Builder is a free and easy to use tool that allows anyone to quickly and easily design,
implement and launch their citizen science project. The tool supports four task types and assets including images,
videos, text and sound files. If desired, upon completion of the design and beta testing process, projects can he
launched to the main Zooniverse website to recruit from potentially millions of volunteers.

PROLIFIC

Prolific is a paid microtask crowdsourcing platform that allows anyone to quickly and easily recruit participants
from a diverse, international pool of hundreds of thousands of crowdworkers. It is easy to use and interfaces with
a number of common research software packages such as Qualtrics, Gorilla, Google Forms and Survey Monkey.
Simply design your study, upload it to the internet and then design and deploy your Prolific task. The Prolific website
features a detailed getting started guide and help centre which can help with everything from setting up your task
to ensuring data quality. Unlike some other platforms, Prolific enforces a minimum rate of pay, ensuring ethical
treatment for crowdworkers, while verifying and monitoring workers to improve the quality of the data gathered by
workers.

CITIZEN SCIENCE PROJECT BUILDER

This is a web-based tool that allows users to develop and implement data analysis Citizen Science projects.
It features a web interface that requires limited technical knowledge, and little or no coding skills. It is a simple
modular “step-by-step” system where a project can be created in just a few clicks. Once the project is set up, many
people can easily be involved and start contributing to the analysis of data as well as providing feedback that will
help you to improve your project.

TUTORIALS

The ACTION project developed a range of tutorials to guide their participants through specific tasks:

« Street Spectra has created a tutorial for participants to identify the spectra of common street lamps.
It explains how to use the spectrograph they provide together with mobile phones to take pictures of street
lamps, and then use the images to categorise the type of lamp.

« Dragonflies and pesticides developed a tutorial to guide their participants - who would already be familiar
with counting butterflies or dragonflies on their transects - on how to collect water samples for the project.

« Students, air pollution and DIY sensing developed a tutorial for Air Quality projects in high schools to help
others who want to set up air quality measurement projects. It includes an overview of the process they used,
and materials developed for workshops and events.

« Tatort Streetlight produced a video of a workshop and slides for education about the effects of artificial light

at night on the environment. The video presents a workshop about light pollution, the discussion with the
students and the practical part in which the students created ideas for future public lighting. It is a tutorial
on awareness increasing and stimulation for finding technological solutions for the protection of insects and
environmental friendly roadway lighting. The workshop was held in English, using German slides.
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https://www.zooniverse.org/lab
https://www.zooniverse.org/lab
https://www.prolific.com/
https://researcher-help.prolific.com/hc/en-gb/articles/360034677314-Quick-guide-to-using-Prolific
https://citizensciencezurich.blog/2021/10/12/developing-and-implementing-citizen-science-projects-just-got-easier-our-citizen-science-project-builder-2-0/
https://actionproject.eu/the-action-pilots/#Street-Spectra
https://zenodo.org/records/3696492
https://actionproject.eu/the-action-pilots/#Dragonflies-and-pesticides
https://zenodo.org/records/3885721
https://actionproject.eu/the-action-pilots/#Students-air-pollution-and-DIY-sensing
https://zenodo.org/records/4001511#.YKdylaE8w2w
https://actionproject.eu/citizen-science-pilots/tatort-street-light/
https://zenodo.org/records/5556899

CITIZEN SCIENCE APPS

It is important to consider what the best way to engage with your participants will be, and whether a mobile phone app
could be a useful tool to use. These decisions must be taken early on, as they can have a big impact on the resources a
project needs. While apps can be useful to engage specific target groups, such as younger demographics, both development
costs and timelines can be prohibitive. Projects should therefore explore carefully the resources they have, whether there
is enough time in their planning to develop a custom app, and the implications for long-term commitment associated with
apps, such as the need for and cost of maintenance. If budget and timeline do not allow for a custom app, there may be an
app that can support the project’s needs. The below graphic can help projects determine if an app is needed, and what
steps they need to take to get to one that fits their needs.

START HERE!
(1) Are smartphones an
app-ropriate tool for
your research?

What is your
research problem
or question?

'

What type of
data do you need?

'

Do smartphones
provide the technology
you require?

'

Who will collect
the data? Public,
researchers,
students?

v
Will an app
provide genuine
research benefits? e.g.
better data, more data,
different data?

If you are ready to
start making an app,
goto(2)

Assuming you are app-rehensive, development is
best done with an expert. So the next question is:

(2) Who is going to make it?

Canageneric g Great!

app provide what =gy, developing!
you need?

*NO
Can you find
a collaborator who ES} Goto (3)
could make
the app?

*NO

Could it become a student ¢
project e.g. in a computer =3 Goto (3)
science department?

*NO
Look for a

Doyouhave  ves professional
a healthy budget? —>» developer e.g.
web search for 'app

developer'

+NO

Write a grant!

Once you've identified a
developer, contact them and go to (3)

Together with your developer, go through the
points below to answer the next question:

(3) How are you going to make it?

Explain the research problem,
what data you need from the app,
and who will be using your app.

Decide what platform you will use
e.g. Android, iOS etc.

Decide whether to develop from
scratch or modify an existing open-
source framework e.g. Ushahidi.

Decide on what server you
will use - think about how long
you will need it to be maintained.

Decide on how you will get technical
support after the app is released.

Decide whether the app will be
released to an app store.

Design how the app will look & make
the logo (you can hire professionals
for this, or do it yourself)

Agree on a deadline & start developing your app!

Figure 4: Outline of the development process, by Teacher et al., 2013
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DATA

GUIDING QUESTIONS
For the collection and processing of their data, project managers should consider the following questions:

- How will citizen scientists be involved in your data collection and analysis?

- What support do citizen scientists need to engage with the data process in different ways, and how will this be
provided?

- Have you completed a data management plan?

- How will you collect / store / process data? Are you planning on publishing your data? Where? How?

- Are you using any personal data, and if so, how do you comply with legal requirements such as the GDPR?

- How will you ensure data quality?

- How will you analyse your data? What will you do with the results of your analysis?

DATA COLLECTION & ANALYSIS

In the data collection and data analysis stages, projects implement the methodology they have defined previously to acquire,

curate, process, analyse and interpret their data.

Data in citizen science can be many things, and there is no one definition of it. For the purpose of this toolkit, we understand
data to be the pieces of information collected for the purpose of generating insight. Depending on the project, data could
consist of images, observations, descriptions, categorisations, physical samples, audio files, or a variety of other details.
A dataset is a collection of data, and metadata is data about a dataset, which describes its properties, such as the title or

description, who collected it, how it is licensed, etc.

Different kinds of data are typical for the different types of projects:

- In grassroots citizen science, projects often collect very location-specific or qualitative data such as photos to
document changes within a specific environment. For From Sea to Street, data consisted of photos of murals depicting
coastal landscapes, marine life, fishing communities, or aquatic mythological figures. Individuals were prompted to
submit photos and pinpoint the locations of these murals, as well as recording the emotions, memories, and thoughts

elicited by the murals as part of a growing collaborative database.

- For educators, data is not so much the driving force for the projects, as for the participants themselves, who collect
and analyse it in order to learn about science, and understand a specific issue. For ScoolAir, data consists of indoor
and outdoor air quality measurements collected by students with their own air pollution sensors. They also explored

how air quality might affect them and the school environment, particularly their perceived personal well-being.

- For projects that are interested in contributing to policy change, data must be highly structured and matched to the
monitoring needs of policy organisations. Citizens for SDG 15.1, collected biodiversity data to extend a protected area
in Serbia. They recorded 944 species (including 12 new species for Serbia, 6 new species for the world, and more
than 130 species protected by national and international legislations) which led to a set of recommendations for the

expansion of the protected area.
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https://impetus4cs.eu/from-sea-to-street/
https://impetus4cs.eu/scoolair-empowering-schools-for-air-quality-action/
https://impetus4cs.eu/citizens-for-sdg-15-1/

TOOLS - DATA COLLECTION
These tools, developed and/or used by ACTION, can help projects gather the data they need.

- Coney is a survey tool designed to enhance the user experience when responding to surveys, with a conversational
approach: on the one hand, Coney allows modelling a conversational survey with an intuitive graphical editor; on
the other hand, it allows publishing and administering surveys through a chat interface. Users can define a graph of
interaction flows, in which the following question depends on the previous answer provided by the respondent.
This offers a high degree of flexibility to survey designers that can simulate a human to human interaction, with a
storytelling approach that enables different personalised paths. We provide further guidance on how to use Coney here.

- Epicollect is an easy-to-use mobile application, which allows citizens to design their own forms to collect data,
taking advantage of mobile functionalities such as geolocation, camera images, accelerometer, etc.

- The Virtual City Explorer is a web-based tool that allows projects to collect data about static infrastructure items
in cities, by asking contributors to explore 3D environments on a page embedded from Google Street View.

- The Making Sense project has developed a Citizen Sensing Toolkit, including a wealth of activities for the use of
sensors and other data collection activities in citizen science projects.

DATA WEBINARS

We recommend these webinars on data processing developed by the ACTION project:

- Webinar on the data lifecycle, which explains open data, open science, and the best way for CS projects to publish
their data.

- Webinar on data protection and processing, which explains how CS projects can work with data while complying
with the GDPR.

- Webinar on data management with data management plans and data quality assurance.



https://survey.actionproject.eu/#/login
https://zenodo.org/records/4543379
https://five.epicollect.net/
https://qrowd-poi.herokuapp.com/
https://making-sense.eu/wp-content/uploads/2018/01/Citizen-Sensing-A-Toolkit.pdf
https://www.youtube.com/watch?v=OXlS9r5uidE
https://www.youtube.com/watch?v=UgmG_9NRuD0
https://www.youtube.com/watch?v=T4j0TJYM_p4

CASE STUDY - SIREN

Project Name: Saving Italian HydRological MeasurEmeNts
Country: Italy

Topic: Climate Resilience

Communities Engaged: Online audience

What they did: The SIREN project aimed to understand how Italian rivers had changed over time and whether
modern floods and droughts are a new or historical phenomenon by analysing historical records.

Data collection: The SIREN project required data from the Italian Hydrological Yearbooks, but as these resources
are somewhat old, handwritten and involve faded writing with unclear corrections, they are not suitable for optical
character recognition. Yet with more than 15,000 pages, they also could not be analysed manually. To address this,
the team made use of the Zooniverse platform to set up an online project allowing users all over the world to help
transcribe and digitise the pages. This was a great success with over 75% of the data being transcribed during the
IMPETUS accelerator period..

THIRD PARTY DATA COLLECTION AND STORAGE TOOLS

When implementing data collection and management processes, it is essential to consider what happens to the data, as
well as which legal and tool-specific regulations apply. Some popular data collection tools such as iNaturalist or WhatsApp
are US-based. When using these tools data may be subject to US data protection legislation. Even US-based platforms can
offer options for data processing to take place in other regions. For example, digital platforms built using Amazon Web
Services (AWS) can select eu-west-1 or eu-west-2 regions to ensure data processing takes place on servers within the EU
or the UK. We recommend that when considering third-party data collection platforms, it is important to take into account:

1. Where data are stored — are data stored locally or uploaded to a cloud or external server? If so, where are these
servers located and which data protection regulations apply to those data?

2. Are data transferred into or out of the EU — for projects that are EU-based or which collect data from EU citizens,
GDPR protections apply. This will impact any data storage within the EU, particularly for projects outside of the EU
which may otherwise not be subject to GDPR. Conversely, for projects where GDPR applies, transferring data
outside of the EU may result in data being processed in a non-GDPR compliant manner. Considering where data
will be stored (or even processed) is therefore essential.

3. Platform terms — individual data management tools will have terms of service which govern their use. Failure
to comply with these terms may result in loss of access to the tools, loss of access to uploaded data or even legal
consequences. Project leads should ensure they are familiar with the terms of tools they use and the potential
consequences for the participants whose data they are uploading to the tool(s).

4. Data ownership — once transferred to external data controllers, users may partially or fully relinquish data ownersh
and control rights. Before using third party tools, it is important to consult the data privacy policies and any available
data license.
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https://impetus4cs.eu/siren-saving-italian-hydrological-measurements/
https://www.zooniverse.org/projects/siren-project/siren-project

GENERATIVE ARTIFICIAL INTELLIGENCE AND DATA ANALYSIS

General purpose generative Al tools such as chatGPT, Gemini, Claude and others, can support the design and implementation
of research. Use of such tools has grown rapidly since their launch. In 2025, 32.7% of people in the EU had used such tools,
rising to almost 50% in Denmark, Estonia and Malta. Views on whether it is ethical and appropriate to use such tools in a
research context vary depending on factors such as application area, discipline and human agency (Schlagwein and
Willcocks, 2023). When deciding whether to use these tools in the context of your project, it is important to be aware of
the potential weaknesses and drawbacks that generative Al technologies can have:

- Hallucination is a term to describe errors and misinformation Al-generated content. These errors can take a
wide-variety of forms with a 2024 review by Sun et al., identifying almost 40 error types in Al-generated content.
While some hallucinations are obvious such as common sense or grammatical errors, others such as bias, or hoaxes
can be more difficult for a user to identify and address.

- Data leakage can occur from data uploaded to generative Al tools if such data are then used for further model training,
which could result in sensitive or private data being replicated by the tool (Takale et al., 2024). Many of the most
popular large language model (LLM)-based generative Al tools require users to explicitly opt out from allowing their
uploaded data to be used in model training.

- Generative Al tools and models can be highly opaque. Frequently described as ‘black box’ models, it can be difficult
to understand the reasoning and data they have used to generate their outputs. This can make it harder for
stakeholders to assess and query research outputs and affects not only models, but the documentation and terms of
use associated with them.

- Cybersecurity researchers have raised concerns about vulnerabilities inherent in some generative Al models and
associated systems including the risks of intervention by malicious actors, potential for generation of malicious data
and difficulty monitoring data manipulation and data ethics compliance (Ko et al., 2025; Takale et al., 2024).

- At the time of writing, acceptance of Al-generated and Al-supported research within the wider academic community
is mixed. Use of generative Al tools may restrict or prevent publication of research findings within some academic
journals, while others require an explicit acknowledgement about how the tools have been used. These policies may
change as the technology and its use continue to evolve. It is always important to check a journal’s website for
up-to-date guidance on their approach to the use of generative Al in research.

DATA MANAGEMENT

IMPETUS recommends that projects adhere to open science and the FAIR data principles. Open science commonly refers
to efforts to make research outputs more widely accessible. Especially where this science is publicly funded, its results
should be publicly available, so they can benefit further research, innovation, or citizens directly. Open Science also increases
media attention, citations, collaborations, job opportunities and research funding (McKiernan et al., 2016).

The FAIR principles are designed to make data more widely usable, including machine-usable. They are good practice for
publishing data in any context, including citizen science. The principles are:

- Findability: data should be published with persistent identifiers (such as a URL), and include comprehensive
metadata.

- Accessibility: once found, both data and metadata should be easy and free to access, though authentication may
be necessary.

- Interoperability: it should be possible to integrate the data with other data sources through common schemas, and
to process the data with common applications.

- Reusability: data should be exhaustively described and licensed to enable reuse.

In line with best practice from open science, the openness and availability of data should be considered throughout
the project and should guide many of the data collection, analysis and dissemination decisions.
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https://ec.europa.eu/eurostat/web/products-eurostat-news/w/ddn-20251216-3#:~:text=In%202025%2C%2032.7%25%20of%20people,and%209.4%25%20for%20formal%20education.
https://www.go-fair.org/fair-principles/

TOOLS - DATA MANAGEMENT

DMP ONLINE

DMPonline helps you to create, review, and share data management plans that meet institutional and funder
requirements. It is provided by the Digital Curation Gentre (DCC)

GUIDELINES - GDPR CHECKLIST

You can use this checklist to confirm whether your use of data conforms to the European General Data Protection
Regulation. The website includes a wealth of information on the use and protection of data.

CASE STUDY - CITIZEN SCIENCE FOR DISASTER RISK PREPAREDNESS POLICY

Project Name: Citizen Science for Disaster Risk Preparedness Policy-
Country: Bosnia and Herzegovina

Topic: Disaster Resilience

Community: Local Residents (Kakanj)

What they did: The project engaged residents as active contributors to disaster risk governance, training them
to collect, map, and interpret local risk data using geo-mapping tools. Citizen scientists worked with experts
and authorities to generate evidence that informed policy recommendations and strengthened local disaster
preparedness strategies.

Data Management: The project was a response to a lack of necessary data for disaster risk preparedness policy in
the area of Kakanj. As a result, it was decided at the outset of the project that project outputs should be freely and
openly available. This included an open-access risk dataset, risk mapping guidance, research paper and policy
advocacy materials which would all be shared through EU open science channels.

When collecting or working with data, projects should take special care to consider how they use personal data. This could
simply mean details of their participants, which need to be stored safely; or data collected by participants, which may
include location / GPS details. Any data that refers to a natural, living, identifiable person falls under the remit of the
GDPR - the European General Data Protection Regulation. It doesn’t really matter what happens with this data - whether
it is only stored for safekeeping or used for analysis, the same principles apply. If the project controls the data, it (or its
host organisation) will be considered as the data controller, which means they are responsible for ensuring that the data
is processed in line with legal requirements. The main mechanism that allows projects to process data lawfully is the
consent of the data subjects: Participants explicitly agree to their data being stored or used for a specific purpose (usually
the participation in or contributions to the project). All details about which and how personal data is used should be captured
in a data management plan.

Projects should complete a data management plan - however provisional - as early as possible. A data management plan
describes the lifecycle of the data, and includes a summary of the data, its origin and format, how it maps onto the FAIR
principles, how it is stored, processed and protected, and whether and how any potential ethical issues with the data are
dealt with. The plan will help to understand what data is needed, how it is stored, what protection mechanisms are required
for any personal data, and where and how the data is going to be published. It should be updated or replaced as necessary
throughout the project’s lifetime.
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https://dmponline.dcc.ac.uk/
https://impetus4cs.eu/citizen-science-for-disaster-risk-preparedness-policy-development/
https://commission.europa.eu/law/law-topic/data-protection/legal-framework-eu-data-protection_en

There are four main steps that citizen science projects must take to gather and analyse their data. There are additional
data management principles associated with visualising and publishing results, which we discuss further under the “Results”
section.

1. Data collection: first, projects need to identify the data they require, and where it can be collected. Data can be
created by sensors, such as air pollution or sound sensors which citizen scientists operate, or by citizen scientists,
for example when they record or categorise observations. When citizen scientists create the data, platforms like
Epicollect are often used to collect it. A mini tutorial (see next section) is available to support projects in creating
projects on hoth platforms. During data collection, projects need to take special care to ensure their process is
compliant with data protection regulations, especially where personal data (such as contact details of participants)
is involved.

2. Data preprocessing: after data is collected and available to the project, it may need to be cleaned, to remove ‘noise’,
or invalid data, and ensure the collated data is in a format that can be used for analysis. Typically, data cleansing is
necessary to identify and correct (i) intrinsic errors made by the sensors used to collect the data (e.g. GPS positions
of mobile phones might be of low quality when there was a poor connection); or (ii) incomplete submissions or outliers,
when data was collected by participants, which might affect the quality of the further analysis (e.g., poor-quality
answers in surveys).

3. Data aggregation: next, CS projects need to coherently group the data they collected. This is particularly relevant
for classification projects with large datasets.

4. Data analysis: the data analysis is the core part of a CS project, where the collected data are examined to try and
extract high level information out of them, and ultimately respond to the research questions set out at the beginning.
Prior experience or external expertise can be particularly helpful during data analysis, since solid knowledge of the
methods and their practical application can speed up the analysis itself, and reduce the probability of errors. However,
citizen scientists may also want to understand and be able to analyse the data for themselves. In many CS projects,
data analysis can also include analysing the contributions by citizen scientists. For example, projects could investigate
the number of errors a contributor made with respect to some set standards, or focus on inter-annotator agreement,
to measure how well a group of annotators can make the same annotation decision for a certain category.




INFORMATION BOX: SPECIAL CATEGORY DATA

The General Data Protection Regulation of 2016 (GDPR) identified eight classes of special category data. These data
are subject to greater legal protections than other forms of data and require a lawful basis for collection as well as
explicit consent for processing. These eight categories include:

- Racial or ethnic origin

- Political opinions

- Religious and/or philosophical beliefs
- Trade union membership

- Genetic data

- Biometric data

- Health data (both mental and physical)
- Sexual orientation

Processing of data relating to these eight categories is legally permitted only in one of the following cases:

1. When the subject has given explicit consent — note that EU or national laws may prohibit the processing of data
even where consent has been given

2.The data are needed to meet obligations under employment or social protection laws — for example, handling
health data for accommodating someone’s needs in the workplace

3. The data are necessary to protect someone’s life

4.The data are being processed by a non-profit organisation about their members (or contacts) and relate to their
legitimate activities without being shared outside the organisation without consent

5. When the person has made the data public themselves

6. To establish, exercise or defend a legal claim

1. For reasons of substantial public interest

8. For medical diagnosis or to provide health or social care.

9. For public health reasons

10. For archiving, scientific or historical research or statistical purposes — subject to strong safeguards including data

minimisation and pseudonymisation/anonymisation

As well as being inherently sensitive, many of these categories have the potential to expose membership of vulnerable
groups. We therefore strongly advised that, wherever possible, projects avoid collecting this data unless strictly
necessary and in accordance with data minimisation principles, should only gather as much data as are required.
Moreover, such data must be processed and stored with extreme care. Data should only be published if there is a
legitimate research interest and data must not be published in a way that allows them to be linked to the individual
contributors.
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INFORMATION BOX: DATA PROTECTION REQUIREMENTS

Article 5 of GDPR outlines specific safeguards which must be implemented when storing or processing any sensitive
or personal data — even if those data do not correspond to the special categories outlined above. These include:

1. There must be a valid legal basis for processing the data.

2. Processing must be transparent and the people from whom the data was collected must know what you are doing
with their data

3. Data can only be collected — and should only be used — for a specific purpose.

4. Data must be suitable for, relevant to and limited to what is needed for this purpose.

5. Data must be kept accurate and up-to-date. Incorrect data must be corrected or erased as soon as their lack of
validity is noticed.

6. Personal data should not be kept in a form that can identify individuals for longer than is necessary for the purposes
for which it was collected. This means it should be anonymised or erased once that purpose has been achieved.

1. Data should be stored securely. This includes protection against unauthorised access, loss or damage and includes
both technical and organisational/administrative measures.

Data processing for scientific research purposes is offered a degree of protection within article 5. For example, data
may be stored for longer periods for scientific or historical research purposes than for other forms of usage.
Additionally, further processing of previously collected research data is not considered to be in breach of the purpose
limitation associated with data collection and processing. However, these protections only exist if the following
safeguards are followed:

1. Appropriate technical and organisational safeguards are put in place. Examples may include
a. Access restrictions and controls on who can view and edit the data
b. Separation of identifiers — storing the data which link pseudonyms or identification codes with individuals
identifying data separately from the research data
¢. Encrypting storage devices
d. Clear data governance protocols
e. Documentation of data access and the compliance with the article 5 principles.
2. Compliance with data minimisation principles
3. Use of pseudonymisation (or anonymisation) wherever possible
4 Avoiding identification of individuals when processing data unless strictly necessary

Even when collecting and processing data for research purposes, it is important to comply fully with the article 5
principles. Remember, these apply to any sensitive or personally identifiable data.
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INFORMATION BOX: PSEUDONYMISATION

Pseudonymisation refers to the assignment of a pseudonym as a temporary identifier for research participants with
which their data can be identified. This identifier serves as a way of associating data with particular individuals in
away that poses less risk of exposing their identity. Examples include an alternative or fake name, a numeric identifier
or a set of initials. Pseudonymisation can be a useful tool for allowing potentially sensitive data to be processed
without exposing the individuals from whom it was collected. It also allows data to be removed or updated if the
individual requests it — something that can be difficult or even impossible to do if identifying details are fully removed.

However, pseudonymisation alone does not guarantee that an individual cannot be identified from the available data.
Poor selection of pseudonyms can inadvertently allow individuals to be identified — for example, using a known
nickname or initials for individuals. Pseudonyms must also be stored carefully and separately from the pseudonymised
data. Otherwise, if data are leaked or even knowingly published, it will be relatively easy to de-pseudonymise the
data. Pseudonymisation may also be unsuitable in cases where the data themselves are already highly personal or
identifiable, either individually or in conjunction. Consider, for example, where a dataset contains a person’s address
or descriptions of their physical appearance. In such a case, a person could be identified even with a carefully
considered pseudonym.

It is also important to consider whether pseudonymisation is necessary and how pseudonyms can be adequately
protected. In cases where identification of data with individuals is not necessary, it may be preferable to make use
of full anonymisation or aggregation of data.

DATA QUALITY

Alongside the above data processing, citizen science projects should consider the quality of their data, as poor quality data,
as poor quality data cannot satisfy the purpose for which it was collected. To ensure the quality of their data, projects need
to understand what could affect it. This could be very obvious (e.g., training citizen scientists to make them familiar with
data collection protocols), or issues with the data could be discovered during data collection (e.g., evaluation scales are
too subjective and data collected by different citizen scientists are not comparable).

Our own studies highlight that some indicators are more frequent in GS projects, such as completeness (for geographical
coverage, task/observation, number of functioning sensors/sampling), accuracy (for equipment, expert’s acceptance,
instrument calibration), timeliness (for time frame, scale, resolution, etc.) and consistency (depending mostly on volunteers’
preparation). We identified suggestions on the most common causes of bad data quality in citizen science initiatives, and
data quality improvement activities that were applied across projects, despite the different topics they covered. They
included the improvement in the volunteers’ training, sensors or toolkits’ instruments and manuals, constant review of data
acquisition activity, improvement in internal communication, integration of activities from different volunteers, increased
acquisition in uncovered areas, etc. (Baroni et al., 2022).

Another important aspect in data quality assurance are the dimensions to be considered, such as the completeness, accuracy,
timeliness, consistency, and accessibility of the data. Projects should consider which dimensions are relevant for them
depending on the nature of their data. It is good practice to define indicators for each dimension and measure them, to
check whether there are any issues. If issues are found, ad-hoc activities can be designed to improve data quality.
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TOOLS - DATA QUALITY

DATA QUALITY ASSURANCE TEMPLATE

This template is produced to guide projects to continuously check their data quality throughout their lifetime.
It offers instruments to evaluate possible causes of low quality in data, a way to create ad hoc indicators and how
to measure them, and a list of activities to improve the indicators.

DATA QUALITY RESOURGE COMPENDIUM

Developed by a specialist team within the Citizen Science Association, this compendium offers a wealth of guidance
documents, manuals, and workbooks for quality control and assurance in citizen science projects. Each entry provides
a link to the resource, information about the authors and intended audience, and which aspects of the data
management cycle are addressed.

GUIDELINES - GDPR CHECKLIST

You can use this checklist to confirm whether your use of data conforms to the European General Data Protection
Regulation. The website includes a wealth of information on the use and protection of data.

CASE STUDY - CITIZEN ACADEMY iZMIR

Project Name: Citizen Academy izmir
Country: Tiirkiye

Topic: Resource Management
Community: Selected local residents

What they did: The Citizen Academy izmir recruited residents as civic data collectors and producers who monitored
urban conditions and generated evidence for decision-making. Their data collection and analysis fed into public
reports and policy briefs, enabling direct citizen input into local governance processes

Data Quality: The research team took a number of steps to ensure the validity and reliability of their data. Firstly,
citizens were recruited through an application and interview process to ensure their suitability for the project.
Selected citizens were provided with extensive training to prepare them for the data collection process. Moreover,
citizens collected data using preselected and approved sensors and tools to ensure that the collected data could be
trusted.
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https://zenodo.org/records/5059851#.YN68GegzZPY
https://participatorysciences.org/resources/
https://gdpr.eu/checklist/
https://impetus4cs.eu/citizen-science-for-local-democracy-the-citizen-academy/

RESULTS

GUIDING QUESTIONS

Concerning the results of their research, project managers should consider the following questions:

« Which specific outputs will the project produce? This could be a report, an open dataset, an academic
publication, a flyer to inform citizens, a business model, or many other things.

« What are the short term and long term social, economic, political and environmental impacts of your project?

« Who will be interested in these results? Who should be interested?

« How will you communicate your results to these groups?

At the end of their implementation work, projects will want to share and communicate their results, and evaluate their
impacts.

Project outputs are resources that the projects produce based on their work, and the insight they generated. There can be
many different things, such as data sets, reports, academic papers, online resources like maps or other data visualisations,
software, or policy recommendations, to name just a few. These result types have different levels of quality and complexity,
and will consequently lead to different types of impacts. For example, an open, well-documented dataset may have a large
impact on research, whereas a set of well-formulated policy recommendations will be more useful in discussions with policy
makers, and can lead to policy impact. Projects should have set out in the problem framing phase what kind of outputs
they want to produce, and what impact they want to achieve, which should guide how they go about producing and using
their results in this phase. Projects may also find that unexpected results can lead to additional outputs.

How projects share their results will differ with the project type, as well as the audiences they want to reach. A grass-roots
citizen science initiative focused on local issues is unlikely to have — or to need — the same reach as a national initiative
funded by policy makers or government. It is important to consider the best way to communicate and disseminate relevant
findings on a project-by-project basis.

PUBLISHING DATA

Following the open science and FAIR principles described in the Data section, all results should be openly accessible, so
they can inform future research and innovation. This helps to avoid unnecessary repetition of data collection or analyses
for other projects.

To provide contextual details on the intended purpose(s) of gathered data, projects should publish not only their raw data,
but also document completed and/or intended analyses alongside datasets. Wherever possible, this should include numerical
results, data visualisations and the interpretation and analyses of results, such as a text-based report, which would be
stored and disseminated alongside datasets (Roman et al., 2020). All details about the preprocessing of data should also
be published alongside datasets and other research outputs. This may include a version history, a methodological description,
or pre-processed versions of the dataset.

If stakeholders are to make use of data, then they must first be able to find and access any datasets and outputs. Any public
dataset should include a permanent identifier such as a DOI (Digital Object Identifier), as well as a human readable and
ideally machine-readable licence. Project web-pages should have clear, visible links to external datasets and other resources
(Roman et al., 2020).
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https://www.doi.org/

DATA DOCUMENTATION TOOLS

Datasheets for Datasets and Model Cards are both templates consisting of a set of questions which should be
considered and answered when preparing a dataset for publication. The answers are designed to prevent yes or no
answers and cover issues that other stakeholders will need to be aware of if they are to use your data. Datasets for
Datasheets is more general, while Model Cards are tailored towards machine learning and Al models.

DATA PUBLICATION TOOLS
Zenodo is an Open Science platform, where data and any outputs can be stored, and receive a DOI.

RoHub is a research object management platform supporting the preservation and lifecycle management of scientific
investigations, research campaigns and operational processes. A research object is an aggregation of research
resources to exchange scholarly information on the Web. In a research object we can include papers, data, software,
images, slides and any other research artifacts that were used in your research. This can be useful for other
researchers (or CS projects) to reproduce and replicate your experiments in other conditions.

DATA VISUALISATION TOOLS

Grafana or Tableau are free tools for data visualisation. Projects can use them to create a large array of different
visualisations from their data, such as heat maps, histograms, or even complete dashboards. Both come with extensive
documentation and tutorials. Another easy-to-use online tool specifically for the development of dashboards is Infogram.

WEBINARS ABOUT DATA FROM THE ACTION PROJECT

o Webinar on the open data portal, which explains how projects can use Zenodo to publish their data and other
outputs.

*  Webinar on Grafana, which demonstrates a free tool projects can use for data visualisation, explains the main
charts used to visualise data and the use of Grafana to display dashboards.

PUBLISHING INSIGHTS

Projects may also wish to communicate the insights they have generated to the wider public or to specific stakeholders
identified at the outset or during its implementation. They should develop a communication strategy based on their
stakeholder map, prioritising key stakeholders, and considering, for each of them, what to communicate and the most
effective channels to reach them. This may include engagement activities aimed at the wider public or local communities,
such as public presentations, talks, or webinars, as well as more targeted activities, including discussions with policy
makers, contributions to public consultations, or discussions with students at local schools.

Communicating insights to different stakeholders requires tailoring messages to each target group. For example, policy
makers are rarely interested in detailed data and extensive justifications, and more in clear, concise conclusions
that directly inform action.. Therefore, the best way to communicate results to them is in brief reports leading to
recommendations for defined actions that can be consumed in the space of a coffee break. On the other hand, engaging
the wider public may require explaining the basics of the research process, so that lay people can follow what the project
did and what their results mean.
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https://www.microsoft.com/en-us/research/project/datasheets-for-datasets/
https://deepmind.google/models/model-cards/
https://zenodo.org/
https://www.rohub.org/
https://grafana.com/
https://www.tableau.com/
https://infogram.com/
https://www.youtube.com/watch?v=3uLep5IWG3w
https://www.youtube.com/watch?v=YFreCsqZXf0

GUIDELINES FOR ENGAGEMENT

The Scivil Communication Guide includes many useful resources, but most importantly, walks citizen science projects
through six steps to set up their communication plan.

The Data Refuge Toolkit is a downloadable resource collection, which enables projects to create public engagement
activities. It was created by the Data Refuge project.

CASE STUDY - REGENERATIVE TIDES

Project Name: Regenerative Tides

Country: France and United Kingdom

Topic: Resource ManagementCommunities
Engaged: School children, coastal communities

What they did: the Regenerative Tides project asks residents of coastal communities to record and submit data on
abandoned fibreglass boats to understand the impact of these boats on marine ecosystems.

Publishing insights: one of the key outputs of the Regenerative Tides project is a story map which visualises the
submitted reports of abandoned fibreglass boats on satellite images of France and the UK. The team produced a
YouTube video to communicate their findings, a blog summarising the outcomes, a shareable PDF presentation of
their final results and a field guide to allow a wider pool of participants to continue to submit data to the project.

SAFEGUARDING DATA

When considering whether to share data, it is important to take into account the different stakeholders who may be impacted
by such a decision. Most citizen science projects include asymmetric power dynamics where one or more individuals
are making decisions that affect the wider group of participants (Cooper et al., 2021). Not all of the data provided by citizen
scientists may be intended to be publicly released. For example, a participant may need to provide an email, account
identifier or password when uploading a classification, but this does not mean they are comfortable with the identifier
being released. Conversely, even when data are intended for release, participants may not have fully considered the
consequences of such data. Data and metadata provided to citizen science projects can have significant privacy implications for
individuals providing — or represented in — those data, which they may not fully understand or recognise (Thuermer et al., 2023).

SHARING AND SAFEGUARDING CITIZEN SCIENCE DATA

During the IMPETUS projects participants raised several concerns that could encourage them to restrict access to data or
avoid sharing them entirely, including: struggling to convince participants to give consent, a desire to avoid legal liability
in the case of incorrect data sharing, concerns about putting participants at risk of losing anonymity if testimonies or
locations were shared and a lack of resources and examples for good practice of how to share and maintain datasets.

QET,
> <
s 5 0
7,

70N _


https://www.scivil.be/en/news/scivil-communication-guide-launched
https://drive.google.com/drive/u/0/folders/1BRjkz7XGrC7u8Sl_lRI0-w82POrLRP6C
https://www.datarefuge.org/

RECOMMENDATIONS FOR SAFEGUARDING DATA

While not every concern can or should be mitigated, we recommend the following considerations to assist in identifying
and addressing potential safeguarding issues from the sharing of data.

o Wherever possible, fully document plans for data sharing and ensure these are visible to participants and other
stakeholders. This will necessitate planning projects in advance. Project leads should avoid changing these plans later
if possible, as it is much more difficult to gather consent and convince participants after the fact.

o (learly communicate the intended use of data in plain language. When communicating with participants, avoid jargon
or legal terminology unless absolutely necessary. Consider where data will be stored, who may access them, what risks
might exist and what commercial value might be extracted from re-use. Participants are more likely to make an
informed decision if they have the necessary information.

o Make use of free and existing data sharing solutions. Platforms and resources like Zenodo can help you avoid ongoing
financial or staffing costs. Usage of existing disciplinary databases like the GBIF can also help ensure data are
appropriately documented and that they reach relevant audiences.

¢ Follow existing standards. Some fields and disciplines have existing metadata standards such as Dublin Core or DCAT.
Such standards can ease the findability of resources, help them reach the right audience and may even provide examples
for data managers to follow.

 Generalise, redact or restrict data access where necessary. If dealing with geospatial data, generalising data or reducing
precision can help shield sensitive locations while still providing valuable information for researchers. When openly
sharing data, hiding or withholding unnecessary sensitive details may be advisable or even essential. Alternatively,
datasets may be private or semi-public with potentially sensitive data available on request to those with the correct
credentials or who can confirm a valid use-case.

 Consider partial or delayed release of data. This may involve an embargo date before which data will not be released
or the release of sample data or metadata only until the suitability of data can be confirmed for release.

¢ Account for data management costs in project budgets.

ASSESSING PROJECT IMPACT

Assessing the impacts of a citizen science project is not just a reporting requirement: it is a valuable opportunity to
strengthen the project’s activities and make its value visible to stakeholders.

Impact assessment supports teams throughout the project by creating space for reflection and learning. It helps
understanding what is working, what can be improved, and how activities are contributing to meaningful change. By regularly
reflecting on progress, CS teams can adapt their approach and enhance the effectiveness of their actions.

At the same time, impact assessment plays a key role at the end of the project. It allows the team to clearly communicate
what has been achieved, ensuring transparency and accountability towards stakeholders, partners, and the communities
engaged.

There are different ways to capture and communicate projects’ impacts. Teams can use infographics and dashboard (such
as the IMPETUS one) to visualise key data and track progress. In addition, or alternatively, teams can develop a short,
visually engaging impact report combining images, selected data, and narrative elements to tell the story of the project in
a clear and compelling way. Impact can also be described in longer and fully articulated reports (Passani at al, 2022) and
in scientific papers (Grossberndt et al., 2021). Together, these tools and reporting options will help you improve your work
as it unfolds and share its results in a meaningful and accessible manner.

IMPETUS - has developed an impact assessment framework_https://zenodo.org/records/10277364? to assess the scientific,
social, economic, political and environmental impact of citizen science projects, accompanied by supporting materials,
all listed under Activities below. The update methodology also considers the contribution CS initiatives can give to the
monitoring of the SDGs.

2|mpact assessment activities were originally developed within the ACTION project and have been iterated for the IMPETUS project.
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https://www.dublincore.org/specifications/dublin-core/dcmi-terms/
https://www.w3.org/TR/vocab-dcat-3/
https://impetus4cs.eu/impetus-impact-an-overal-review-of-our-citizen-science-accelerator-programme/

INFORMATION BOX: IMPACT SELF-ASSESSMENT METHODOLOGY AND TOOLS

understand what scientific, social, economic and political impact they have.

their specific focus and the level of citizen engagement.

The process for assessing the impact of a CS project works as follows:

by guidelines supporting projects in filling it in.

impact assessment matrix https://zenodo.org/records/19438426 which covers:

« different variables for each impact dimension,

o « who needs to supply the data (project managers and/or citizens), and
m « when information should be recorded (only at the end of the project, or also at the beginning).

The questionnaires are available upon request to the

IMPETUS has updated the ACTION impact assessment framework and methodology to help citizen science projects
The methodology is designed to be modular and flexible, to suit different needs across a variety of GS projects.
Indeed, not all the impact dimensions considered are (equally) relevant for all projects, depending on their nature,
1. Define the project outputs, stakeholders and relevance of various impact dimensions. This can be done by using

the IMPETUS impact assessment canvas: IMPETUS impact assessment canvas a five pages graphic form, accompanied

2. Define an impact assessment process: when and how to collect the required data. Projects can use the IMPETUS

3. Gather data. This can be done by using, adapting and enriching the questionnaires developed and tested in IMPETUS.

such a report that could be used as a reference of the content and style of such a report.

4. Analyse the data and draft a report. IMPETUS developed a template https://zenodo.org/records/20819375 for

“* Observatory of Climate Narratives of Spain
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https://zenodo.org/records/19367407

CASE STUDY - CITIZENS FOR SDG 15.1

Project Name: Citizens for SDG 15.1

Country:

SerbiaTopic: Biodiversity monitoring
Communities engaged: 29 citizens, local residents

What they did: the project involved volunteers in day and night field activities to map the fauna around the Ribnica
River in western Serbia.

Impact (policy): Through collaborative data collection, participants documented 944 species, including 12 recorded
for the first time in Serbia and 6 new to science, demonstrating a strong scientific impact. These data enabled the
development of evidence-based recommendations for expanding the Ribnica Monument of Nature protected area,
which were submitted to the Institute for Nature Conservation of Serbia. The Institute formally acknowledged the
initiative and is now using the data to inform its decision-making. Beyond its scientific and policy relevance, the
project also highlights important economic and environmental impacts. Indeed, the standard procedures for
preparing protection reports typically take around three years, whereas the Citizens for SDG 15.1 team completed
the process in just six months, significantly reducing time and likely associated costs for stakeholders. If the proposed
expansion is approved, the protected area would increase by at least four times, substantially strengthening
ecosystem protection and enhancing biodiversity conservation. Overall, this case illustrates how citizen science can
make policy processes more efficient while enabling citizens to actively contribute to meaningful scientific and
environmental outcomes.

Citizens for SDG 15.1
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ADVOCACY AND POLICY IMPACT

Citizen science projects can engage with policy processes in several ways through advocacy activities. Generally speaking,
policy impact occurs when decision-makers, policy makers, or politicians employ the data, knowledge and results from a
citizen science project as the basis for their policies, political decisions and activities. Engaging with policy is often one of
the most challenging aspects of a project’s impact and legacy work.

Projects often don’t think about this early enough in their research design and delivery, meaning that their outputs aren’t
aligned with the interests of decision makers. In IMPETUS we supported CSls to develop advocacy plans from the outset,
ensuring that, at a minimum, they mapped local policy environments and identified the relevant stakeholders for the issue
they were working on, and set advocacy goals for communication and awareness raising.

Impact on policy processes is achieved through the mobilisation of knowledge and information for policy making. Citizen
science projects collect large amounts of data, and tap into local or experiential knowledge. This data provides policy makers
and politicians with an evidence base to address (new) problems. Access to citizen science generated data is often considered
cost-efficient. Furthermore, governments often do not have the type and extent of data provided through citizen science.

AWARENESS

RAISING AND MONITORING IMPLEMENTING

COMMUNICATION
OF POLICY ISSUES

PROGRESS ACTION

Figure 5: The 4 advocacy pathways introduced during the IMPETUS Bootcamp and Accelerator training.
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1. Awareness Raising & Communication of Policy Issues

This pathway represents the critical first step, relating to communicating an issue, challenging assumptions, and inspiring
civic discourse or behavioral change among participants and the wider public.

Relevant activities and examples include:

* Make a short film highlighting the policy issue and why people should pay attention to it.

* Develop a social media campaign around the policy issue being addressed by the project. If on Twitter - tag
government departments responsible for the policy issue.

* Put on an exhibition to show (interim) results of the project. Invite relevant decision makers to the opening
and have a discussion about the related policy issues.

* Hold a media brunch when you release project results - frame the press release about specifics of the policy
issue of the project. Include specific and tangible recommendations about the issue.

* Develop information leaflets on the project issue to hand out at public events or demonstrations.

2. Contributing to Developing New or Improved Policy

This pathway involves actively adapting policy targets, formal policy input, and providing evidence used to design new or
improved regulations, often at the highest administrative levels.

Relevant activities and examples include:

* Review existing policy/legislation on the issue and key gaps

* Review upcoming policy agenda e.g. planned committee meetings / government strategy.

* Respond to consultations on the issue and provide local experience of tackling an issue.

« Write up your project as a case study or story map to share with decision makers.

* Organise a show and tell between participants and policy makers to enable decision makers to hear first hand
from people affected by the issue.

* Organise a roundtable between relevant decision makers at different geographical scales to share learning on
the topic.

* Write a policy brief on the issue with recommendations.

3. Monitoring Progress

This pathway utilises CS to produce granular, trustworthy data in areas where official statistics are lacking, adding nuance,
or cross-verifying government data to enable accurate policy evaluation.
Relevant activities and examples include:

» Contact National Statistics Office or responsible department to see if there is an agreed methodology for
capturing data on a particular issue (e.g. odour pollution, air quality monitoring, beach litter)

« Collect data in the right format that decision makers are expecting. Check which indicators they have specified
to track progress. about a particular issue to improve local decision making
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4. Implementing Action

This pathway involves tangible outcomes that strengthen collaboration, build capacity among actors, and lead to direct,
localised policy actions and increased political participation (which maps directly to one of the criteria under the Policy

Impact dimension in the Impact Assessment Matrix).
Relevant activities and examples include:

» |dentify other organisations who are working on and monitoring this issue. Organise a networking and advocacy

strategising session with these organisations
« Start a petition. Check how many signatures you will need to get to make a difference to legislation and set

that target. Use digital tools to scale your petition efforts.

Citizen science projects can exert influence throughout the whole policy cycle:

Policy l Problem

evaluation / definition

Citizen
science
Impact

Policy

. . ~\ Policy formation
implementation / b

4

Policy adoption

Figure 6: Three main pillars of citizen science in the policy cycle: scientific excellence, citizen engagement and policy-relevance (original source:
Bioinnovation Service, 2018)
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GUIDELINES TO ACHIEVE POLICY IMPACT FROM CITIZEN SCIENCE PROJECTS

How can you ensure that the data, knowledge, and results of your citizen science project are taken up by policy makers?
Here we outline five important steps.

1. Get in touch with policy makers

As the biggest potential for citizen science is to create local knowledge, it is usually better to approach local policy
makers rather than national representatives. Local policy makers are much more concerned with and connected to
the issues that local citizens have. When having conversations with policy makers, it is best to talk about what you
can do for them, rather than presenting the project in your own terms. For example, it would be better to talk about
the polarisation that is happening between citizens and the local council about odour nuisance, and how involving
citizens in gathering data could lead to constructive discussions, rather than explaining your project from A to Z and
asking for funding for it. Alternatively, a way to attract the attention of policy makers is via the media. If the project
can publish some results that might be of interest or even shocking to citizens, policy makers might be more willing
to collaborate. Whether this strategy works depends on the type of interaction with policy makers that is desirable:
it runs the risk of antagonising them.

2. Align citizen science with policy priorities, agendas and processes

Influencing policy processes requires linking the citizen science project to existing policy agendas and processes.
This means first, to understand the policy agenda, and its associated activities. Linking and communicating how the
project relates to ongoing or emerging policy debates and priorities can attract the attention of policy makers. In this
step it helps if the citizen science community is already aware of what policy makers find useful.

3. Clearly define roles and responsibilities in collaborations between policy makers and citizen science

The interests, needs and work procedures of policy makers, citizen scientists and researchers are not always
compatible. It is therefore important that the aims and expectations, as well as roles and responsibilities in policy
and citizen science collaborations are clearly, and jointly established. These roles, aims, and expectations are different
for every collaboration, so it is important to define them. For example, the role of public organisations can range from
being clients paying a fee for the service, to co-creating and implementing solutions, to providing institutional support
and offering mentorship.

. Continuous collaboration and engagement

Citizen science activities should link to policy-making processes in an ongoing way, for example by involving policy makers
and civil servants in the citizen science project design. Ideally, policy makers and the citizen science community would
iteratively and jointly discuss and communicate policy needs for data and knowledge and the opportunities that citizen
science represents. Gollaborations can be diverse, including lasting and formal partnerships but also more informal
collaborations and engagement activities. Especially when working on specific policy issues such as environmental
monitoring, policy makers can seek strategic partnerships with citizen science organisations. Face-to-face events are
important for providing information and spaces for interaction, increasing awareness about the relevance of citizen
science data, and fostering exchange and networking between decision-makers, project leaders and practitioners.

. Communicating and disseminating knowledge and results

As a basic condition, policy makers and public servants need to be aware of citizen science, the opportunities it offers
to help them achieve their policy priorities and goals, as well as how they can engage with citizen science. Benefits,
needs, best practices etc. of citizen science for policy development need to be clearly and widely communicated.
The combination of publications (e.g. policy briefs, guidelines), advocacy work, and face-to-face activities
(e.g. stakeholder roundtables, discovery trips) can help introduce policy makers to the practices of citizen science.
These documents and activities can help them see the relevance of these approaches and provide resources to convince
their colleagues. Importantly, the terminology used may need to be adjusted to describe citizen science in a way that
is relevant to policy makers.
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RECOMMENDATIONS FOR AWARENESS RAISING

The project EU-Citizen.Science offers recommendations for raising awareness among different audiences, such as
policy makers., and a list of recommendations for boosting engagement of society, including policymakers, with
citizen science, in both existing and new projects.

The WeObserve Impact Community of Practice members have developed the Citizen Science Impact Storytelling
Approach (CSISTA) to support Citizen Science initiatives and Citizen Observatories in capturing their success stories.

TOOL - GUIDELINES FOR LOCALISING SDG TARGETS TO NEIGHBOURHOOD, CITY AND REGIONAL LEVELS
The guidelines are practical recommendations for activities that policy makers can take to have greater impact to-
wards sustainability targets by harnessing citizen science.

CASE STUDY - A WILD FUTURE FOR ORCHIDS

Project Name: A wild future for orchids

Country: Malta

Topic: Biodiversity monitoring

Communities engaged: volunteers, local residentss

What they did: the project aimed at gathering knowledge on Malta’s unique orchid species. A team of researchers
from the Biodiversity and Ecology Research Group Institute of the Institute of Earth Systems, University of Malta
worked with citizens on various activities like data collection, orchid identification, mapping and outreach, leveraging
methods like BioBlitz events to engage citizens.

Advocacy (Contributing to Developing New or Improved Policy): the team was directly involved in policy
discussions with the Maltese Environment Resource Authority and the Ministry of Environment. This engagement
resulted in the development of an official national policy for the use of citizen science in biodiversity data collection,
creating a critical institutional framework for future GS projects.
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https://zenodo.org/records/5619366#.YaaNzdDMJPY
https://zenodo.org/records/3690772#.YaaMvNDMJPY
https://zenodo.org/records/4543603#.YLDfvKgzZPY
https://zenodo.org/records/10148685
https://impetus4cs.eu/a-wild-future-for-orchids/

CASE STUDY - NATURE IN OUR HANDS

Project Name: Nature in our Hands

Country: UK

Topic: Biodiversity, Public Trust, Education and Empowerment
Communities engaged: 649 primary school students, 98 staff, 5 local
environmental groups/individuals, 2 local creatives /groups, 3 academic
researchers as well as local and national policy makers and education
professionals.

What they did: the Nature in Our Hands project engaged young learners in environmental stewardship through
citizen science. It facilitated students to observe, record, and interpret biodiversity data within their local
ecosystems, fostering both scientific literacy and a sense of responsibility for nature. The sessions weaved in
elements of the Key Stage 1 and 2 English National Curriculum across Science (ldentifying plants and animals,
habitats and working scientifically), Geography (Local ecosystems, observation skills and map use), Art and Design
(creative expression to represent observations) and Citizenship (developing responsibility for the environment).

Advocacy (Gontributing to Developing New or Improved Policy): The project catalysed strategic planning for
local land management and governance. As a result of the awareness raising and cohesion building activities within
the local community, the local Borough Council representatives are exploring legal arrangements to secure the
future of West Rise Marsh under the new East Sussex Unitary Council structure, ensuring long-term protection of
this vital green space. Endorsements from decision-makers highlighted the Nature in our Hands project’s role in
gaining strong votes for community initiatives.
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https://impetus4cs.eu/nature-in-our-hands/

CASE STUDY - ACTINGADHH

Project Name: Citizen Social Science for the Deaf Community

Country: Greece

Topic: Citizen Science With and For Communities

Communities engaged: 60 local residents (deaf and hearing communities)

What they did: the project that aimed to provide Deaf and hard-of-hearing (DHH) individuals with the necessary
knowledge and tools about citizen social science (CSS), empowering them to become active agents in improving
their social well-being. The key issue that the project aimed to tackle were barriers to accessibility and participation
that DHH individuals face in an urban setting. The project focused on 1) Mapping challenges and opportunities in
DHH-hearing collaborations and communication in everyday settings; 2) Mapping non-accessible areas and services
in Thessaloniki using the IMC app.

Advocacy (Implementing Action): the project directly engaged 60 participants to map accessibility issues,
successfully forging strong relationships and negotiating with the Municipality of Thessaloniki to implement changes
in their e-governance app, strengthening local democratic participation.

CASE STUDY - BRE

Project Name: Beyond Recycling of E-Waste

Country: UK

Topic: Waste

Communities engaged: local communities who host Restart parties.

What they did: The Restart project helps people run repair events in their communities where they teach each
other how to fix their broken and slow devices — from tablets to toasters. During IMPETUS, the project worked with
volunteers to investigate currently available household waste and recycling centres (HWRCs) and the challenges of
making reuse more widely available. They mapped reuse at HWRCs across the UK, focussing on dissemination of
information about this to the public and policy audiences aiming to make reuse accessible to more people.
Advocacy (Implementing Action): This sustaining project demonstrated strong advocacy, publishing a joint
letter to the new UK Prime Minister and Minister of the Department for Environment, Food and Rural Affairs and
encouraging citizens to write to their MPs as part of the reuse and repair campaign. Several Members of Parliament,
businesses and civil society actors have endorsed their Repair and Reuse declaration. This activity strengthened
collaboration between CSls, policymakers, and civil society around specific policy targets.
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SUSTAINABILITY

As outlined above, projects can take different approaches to sustainability, depending on the goals they set. Some projects
focus on answering a specific research question, while others carry out research on an ongoing basis.

In the first case, once a question has been addressed, new questions may emerge and become part of the project.
Alternatively, the project may come to an end. Projects that carry out continuous research tend to evolve over time. Their
questions may shift, and their methods for collecting and working with data may adapt accordingly.

To remain sustainable, projects should consider three distinct aspects: financial sustainability (i.e. continuous funding),
output sustainability (i.e. keeping their results available for future use), and community sustainability. The community of a
citizen science project are all the contributors who participate in it. It is important to support them to make it possible to
maintain, or even to grow the project, and include a larger number of citizen scientists.

COMMUNITY SUSTAINABILITY

Citizen science projects rely on the active involvement of participants, whose motivations, availability, and level of
engagement may vary over time. For this reason, community sustainability is a key consideration, particularly for projects
that aim to operate over the long term.

Developing a thoughtful approach to sustaining participation is essential. This includes not only attracting new participants,
but also creating the conditions for continued engagement. Clear communication, meaningful participation opportunities,
and recognition of contributions can all support a stronger and more resilient community over time.

At the same time, community sustainability should not be understood solely in relation to the needs of the project. Even
when research activities come to an end, the community that has formed around the project may still hold value in itself.
Participants may wish to continue interacting, sharing knowledge, or engaging with the topic that brought them together.
In some cases, they may also be interested in continuing data collection or related activities independently.

For this reason, it is important to consider how communities can be supported beyond the lifespan of a project. This may
involve opening up spaces for continued exchange, or enabling participants to take a more active role in shaping future
activities. Where there is interest, efforts can be made to empower community members to self-organise and continue
their engagement autonomously.

Approaching community sustainability in this way helps to recognise participants not only as contributors to a project, but
as part of a community with its own interests, motivations, and potential for continuity.

FINANCIAL SUSTAINABILITY

The majority of citizen science projects start out with financial support from small grants, mainly from public bodies, or
are dependent upon goodwill, volunteering and pro bono work. However, these may not be sustainable, and financial
sustainability is important for citizen science projects to run long term.

While costs at the beginning of a project may appear limited, projects should not underestimate the long-term requirements.
Common costs projects need to cover include the purchase of hardware, such as sensors; communications costs;
development or subscription fees for applications; staff costs, if not purely volunteer based; and infrastructure costs, for
example to continue to run a website.
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Becoming financially sustainable can be challenging for citizen science projects and for organisations that promote them.
Depending on the project, there are various opportunities to ensure further funding or development of a business model
to support a project. Care should be taken to ensure fairness in the commercialisation of any project that has relied on
volunteer resources to develop. In practice, creativity is key to leveraging available opportunities. While the majority
of environmentally focussed European citizen science projects rely on grant funding at initiation (Turbé et al.,, 2019),
many projects rely on a portfolio of income streams and dynamic use of resources to maintain themselves (Cunha
et al., 2017). A diversified mix of funding sources is essential for long-term financial sustainability. Below are some
options that can be considered.

HARDWARE SALES

Where hardware has been developed within a project, even if designs or data are made open access, sales of kits or
pre-built hardware can contribute to a project’s sustainability. Often this takes the form of consultancy on kit adaptation
or improvement, training and similar.

SUBSCRIPTION MODELS

Often going hand-in-hand with Hardware sales, citizen science projects, have developed subscription models to unlock
software as a service, for instance providing access to App features or data processing tools. These models rely, however,
on having some non-open code or data, requiring careful navigation in relation to the data guidelines discussed above.

CROWD-FUNDING

Crowdfunding platforms have become an increasingly popular way to support citizen science projects since the early 2000s.
They are now used by both academic institutions and bottom-up initiatives to secure funding.

Successful campaigns typically have a clear and well-defined goal, and offer engaging or meaningful opportunities for
contributors. However, designing and promoting a crowdfunding campaign requires time, careful planning, and content
tailored to a specific audience.

While a single crowdfunding campaign is unlikely to ensure long-term financial sustainability - and may involve a relatively
high administrative effort - it can still play a valuable role as part of a broader, diversified funding strategy.

PRIZES AND AWARDS

When developing your citizen science project, consider leveraging prizes and awards as a dual strategy for financial
sustainability. These opportunities offer not only direct financial gain but also crucial visibility and prestige, which can
significantly enhance your project’s ability to attract further funding and support.

A prime example is the European Union Prize for Citizen Science, which ran during the IMPETUS project. This prestigious
prize awarded significant prize money to the top winners across several categories, including the Grand Prize, the Diversity
and Collaboration Award, and the Digital Communities Award, in addition to granting Honorary Mentions that benefited
from the visibility alone. Projects coming from the IMPETUS Accelerator programme successfully used this route:

« Antiquake won the Digital Communities Award in 2025.
« SeaPacs won the Diversity and Collaboration Award in 2024.
* Museum of Food Waste won the Diversity and Collaboration Award in 2025.

Winning or even being shortlisted for such a prize provides a strong validation of your project’s impact and innovation,
making it a more attractive proposition for future donors, sponsors, and grant applications. Factor the pursuit of relevant
prizes into your funding strategy.
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UP-SCALING FUNDING APPLICATIONs

Once a project has been running for a little while, generated results and demonstrated impact, there is a stronger case to
be made in applying for larger funding opportunities at a national and international level. Key factors that affect the strength
of a follow-up funding case are: proven impact, strong dissemination, strong network (including international partner
organisations if appropriate) and a strong argument for growing the project (either in terms of size, geographical reach,
extending the approach to a new problem space...)

DIRECT DONATIONS

Projects with a strong cause-oriented or community focus may be able to raise funds through direct donations. In this case
- particularly when organising a donation drive - it is important to clearly communicate the opportunity to contribute across
all channels, including press releases, websites, and social media. Simple and reliable technical solutions (such as a dedicated
donation button) should be in place to ensure a smooth and accessible donation process.

An effective communication campaign is essential. Messages should highlight the relevance of the project and its
contribution to the topic of interest for the community. Aligning fundraising efforts with specific moments or awareness
days (such as Earth Day) can help increase visibility and engagement.

Good practices also include keeping track of donations and maintaining transparent communication with supporters. Where
possible, offering options for recurring contributions can strengthen financial sustainability, as regular donations tend to
provide greater stability than one-off contributions.

REFRAMING AS SCIENCE EDUCATION

Citizen science projects can access additional funding opportunities by (re)framing their activities as forms of informal
science education (Ottinger, 2017). This approach can open up new streams of funding at local, national, and international
levels.

Adopting this perspective often requires aligning project activities with educational goals and making them adaptable to
different learning contexts and audiences. This may involve designing activities that can be scaled or applied across a range
of settings and communities.

Such an approach can be particularly well suited to projects with a strong educational dimension.

PRIVATE SECTOR FUNDING THROUGH CORPORATE SOCIAL RESPONSIBILITY (CSR)

Medium and large companies often support local initiatives as part of their Corporate Social Responsibility (CSR) strategies.
Citizen science projects can represent an attractive opportunity for such support, particularly when they address topics
that are relevant to the company’s activities or of interest to its employees.

This can provide an additional channel for securing financial support for specific project activities. To pursue this opportunity
effectively, it is important to establish direct contact with potential funders—typically through CSR managers—using a
clear and concise message that presents the project and highlights its societal value.

The selection of companies to approach should be guided primarily by two factors: geographical proximity and thematic
relevance. Gompanies are generally more inclined to support initiatives that operate in the same area where they are based,
and that relate to their sector or field of activity. For example, a sportswear company may be interested in supporting
projects that involve outdoor activities or environmental monitoring.
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At the same time, it is important to carefully consider the alignment between the project’s values and those of the potential
funder. Ensuring that collaborations are consistent with the project’s principles can help maintain credibility and trust, and
avoid associations that may be perceived as primarily reputational rather than substantive.

This type of funding is often more accessible to projects that can demonstrate strong community engagement and offer
visibility to the supporting organisation.
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GUIDELINES FOR FINANCIAL SUSTAINABILITY
CROWDFUNDING PLATFORMS
Popular platforms for citizen science projects are kickstarter.com and indiegogo.com, Goteo and experiment.com.

The latter was specifically designed for science projects, and vets the projects for minimum scientific rigour
before publication.

ACTION Wehinar on financial sustainability

In this webinar, supported by several experts, we present different complementary paths towards sustainability,
including many discussed above, and practical examples.

CASE STUDY - STARS4ALL

Starsdall was a project dedicated to light pollution, funded by the European Commissions’ seventh framework
programme. In order to assure sustainability of the project and its community, a not-for-profit, public interest
foundation was established in Spain. The selection of this legal entity was driven by several considerations, such
as the options to collect donations from private citizens and organisations, and to participate in public open
calls. The Stars4all foundation sells photometers: a device developed during the initial project, which allows
citizens to measure light pollution. The foundation is responsible for the manufacturing, sales and post-sale
support. It has a marketplace where people can buy merchandise, and provides open data management support.
It also supports CS projects in carrying out crowdfunding campaigns, and organises awareness raising events.
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https://www.kickstarter.com/pages/science
https://www.indiegogo.com/it/projects/search?project_timing=all&project_type=campaign&q=%22citizen%20science%22&redirect_reason=language_detection&sort=trending
https://en.goteo.org/
https://experiment.com/search/results?q=%22citizen%20science%22
https://www.youtube.com/watch?v=u6a_3kVqTko
https://foundation.stars4all.eu/

SUPPLEMENTARY MATERIAL

GLOSSARY
Term Definition
An intensive, structured program designed to help projects or startups grow quickly.
Accelerator It provides participants with mentorship, training, and sometimes funding to scale up
their ideas.
The act of publicly supporting, recommending, or arguing for a specific cause, policy,
Advocacy or group of people. In citizen science, advocacy often means using the data collected
or evidence generated by citizens to influence decision-makers.
- Technology that allows computers and machines to mimic human intelligence. It
Artificial enables software to learn from data, recognise patterns, make decisions, and solve

Intelligence (Al)

problems without being explicitly programmed for every single step. See also >
Generative Al and >Large language models (LLMs)

Bottom-up Refers to a situation where community members generate the research question or
initiate a project. Opposite of >Top-down.
A short, highly focused, and intensive training session. Inside an accelerator, a

Bootcamp bootcamp is used to quickly teach participants specific practical skills, solve immediate
problems, or prepare them for the next stages of the program.

Campaign A short term activity or project.

Citizen science
initiatives (CSls)

A collective term for the projects supported through the IMPETUS Accelerator.

Collective Intelligence

Shared or group intelligence that emerges from the collaboration, collective efforts,
and competition of many individuals and appears in consensus decision-making.

Data cleaning

The process of removing inconsistencies from data (or dealing with outliers) before
analysis.

Data management plan

Document that describes the data lifecycle: how it is collected, processed, published, etc.

Activities that apply quality management techniques to data, such as planning,

Data quality implementation, or control, in order to assure the data is fit for consumption and meet
the needs of data consumers.

Data set Collection of information belonging together (often a spreadsheet with values).
Equity, Diversity and Inclusion. This refers to the social dimension of citizen science

EDI :
projects.

- Principles that apply to open science data. The four principles are: Findability,
FAIR principles Accessibility, Interoperability, and Reusability.

QET,
> <
=n"Y
Z,

70N




General Data Protection Regulation 2016/679. EU law governing data protection

GDPR principles, including the collection, storage and usage of personal data.
A type of Artificial Intelligence (Al) that can create new content from scratch. Unlike
8 tive Al traditional Al, which mostly analyses existing data or follows strict rules, Generative
BRI Al uses patterns it has learned to generate original text, images, music, audio, or even
computer code based on simple instructions (prompts) given by a user.
Impact Consequences of an action. For CS projects, impact primarily concerns intended

consequences or goals.

Intellectual Property
Rights (IPR)

Rights of content producers. IPR are created with the development of any outputs
(analysis, reports, videos, photos...). The most common form is Copyright. IPR can be
sold, released, or adapted through > Licensing.

Large language

A specific type of Artificial Intelligence (Al) trained on massive amounts of text. It
can understand, summarise, generate, and predict human language. Examples include

Is (LLM : .
TGS tools that can write essays, translate languages, or power conversational chatbots.
- Licenses regulate the ownership and legal use of resources, such as data. The most
Licensing common form of licensing is Creative Commons. Licenses allow others to use the
licensed resource under the terms the license defines (such as ‘name the source’).
Milestone Key points in a project plan that need to be achieved.
Open data Data/information that is reusable by others through appropriate > Licencing.
Software infrastructure that allows or eases specific steps of a citizen science project,
Platform : . A .
such as data gathering (e.g. on Epicollect5) or classification (e.g. on Zooniverse).
Policy maker Any actor involved in making or influencing policy, at any level of government or
another organisation.
A question that a study or research project aims to answer. It often addresses an
Research question issue or a problem, which, through analysis and interpretation of data, is answered

in the study's conclusion.

Results aggregation

The process of grouping together results produced by multiple contributors.

Responsible Research
and Innovation (RRI)

Approach to research and innovation that accounts for its Impact.

Sample A specimen or small amount of something, often for analysis.
Sensor Device that measures something, often automatically.
Stakeholder All people/groups with an influence on or an interest in a project.
Refers to a situation where a person or institution outside the community, usually
Top-down with authority within the research or governance space, initiates a project. Opposite

of >Bottom-up.
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