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PROMOTING DELIBERATIVE PARTICIPATION IN EUROPE: INSIGHTS FROM ISEED

ISEED, the Inclusive Science and European Democracies project, explores what lessons existing experiences with Citizen Science teach us
regarding facilitating citizen involvement in democratic deliberation in Europe, especially as concerns science-based topics. This series
of policy briefs has been designed to speak to the range of topics ISEED research engaged with, aiming to address the interests of policy
stakeholders in as concrete a manner as our research allows for. The ISEED policy brief series engages with a range of issues including:

P Science governance and valuing the roles of the public.

Maximising the potentials for citizen involvement in Data Cooperatives and Citizen Observatories.
Fostering the structure of Science Clubs as part of European education.

Citizen awareness and engagement with Citizen Science and possible technological barriers.
Recognising and working with both emotions and rationality in deliberation and decision-making.

Supporting face-to-face engagements beyond digital tools, while facilitating inclusivity online.
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Funding media literacy programmes and creating tools for journalists in digital media outlets on how to mitigate polarising
discourses.

N

Suggesting novel institutional structures and resources needed to foster citizen engagement in public deliberation on science-
informed topics in Europe.

We hope our collected insights are useful and inspiring!
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1. Valuing Citizen Engagement in Science
Governance

In this policy brief, ISEED proposes an inclusive and participatory
approach to decision-making modelled on citizen engagementin
different forms of science-driven projects.

The conclusions of our research emphasize that the governance
of science should embrace a range of interests and contributions
coming from alternative styles of scientific research.

To achieve this, we suggest overcoming a naive model of neutral
and top-down type of expertise and endorsing a model of
decision making which also includes the contribution of citizens
as providers of potentially valuable knowledge. Such plural and
interactive model is crucial for knowledge-based democracies in
Europe.

National Workshop in Italy. UNIVE.



OUR POLICY RECOMMENDATIONS

1. Rethink the ‘Governance’ key in RRI through the lens of citizen science, in particular by strengthening the relationship between the
policymaker and the citizen scientist, which presently appears lacking.

2. Pursue a policy of making citizen science, whenever possible, an attribute of scientific research starting from the very drafting of
research projects.

3. Design citizen science projects as training grounds for the creation of a democratically ‘engaged citizen) and for the creation of
social networks where such citizens can acquire a much-needed sense of belonging. School curricula could be used and rethought
in view of fostering such networks.

4. Promote multi-layered forms of “public engagement’, where the “public” refers not only to citizens but to a variety of social and
political actors, including underrepresented groups and people lacking citizenship status.

5. Encourage institutional commitment towards making citizens more skillful in deliberation, which entails awareness of how to use
technological tools (such as the Argument Extractor tool piloted by ISEED, that is a digital tool able to analyse the causal form of
arguments in online debates) in interaction with more traditional, non-necessarily digital, forms of argumentation.

RESEARCH OVERVIEW

Our research has produced an analysis of the notions of "public understanding of science’, "lay expertise" and "inclusive objectivity" in
the context of how science is used in political decision making, in view of assessing how citizen participation in science can become an '
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added value for science, democracy and citizenship. This led to the recognition of best practices and recommendations in relation to
citizen science, governance, public engagement, and scientific research design.

METHODS

Our methods included conceptual analysis, bibliographical research, and philosophical/theoretical assumption testing, pursued in a
constant informative exchange with the results and outputs of the empirical research conducted in ISEED.

RESULTS

Our research suggests that:

» The notion of lay expertise offers a tool to criticize an elitist take on representative decision making, contributing to the
strengthening of the relationship between policymakers and citizen scientists.

» Public understanding of science must address the different types of public problems that call for social deliberation and inclusive
decision making.

» The idea that objectivity should be inclusive implies endorsing, context by context, a variety of interests and needs including those
of under-represented groups of citizens, thus encompassing multi-layered forms of “public engagement”.

» Participation is a diversified notion, that includes diverse levels of engagement, a variety of actors, and a range of domains
implementation.
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» The most suitable model of public sphere is that of a community of equal and yet epistemically diverse inquirers, able to contribute,
in a variety of forms and ways, to public debate and to the production of socially useful knowledge.

DISCUSSION

The rationale for each of the recommendations above is as follows:

» Good governance should suit alternative models of scientific inquiry and not only traditional empirical science, as it appears to be
prevalent at present.

» Endorsing such a policy will allow turning ‘lay expertise’ into an added value of research and using it as a tool to contrast an elitist
perspective of expertise.

» The creation of social networks is pivotal for citizens interested in being involved in science-related projects, in that they can share
data knowledge, enhance self-confidence, and learn to trust the tools made available by the shared work process.

» The diversified experience of participation offered by citizen science projects (e.g. collaborative, co-productive) could be used as
an instructive model to rethink public engagement as a multi-layered form of participation.

» As the cost and problems of organising large-scale face-to-face interactions are formidable, digital platforms and tools may be
seen as an inevitable pragmatic solution. However, the online world is viewed by many with concern. How to balance offline in-
person interaction with inclusive online spaces, while preserving the values of democratic debate, is a priority for both platform
developers and offline communities. Of course, bottom-up awareness of availability of technological tools and of how to use them
is mandatory for such a balance to occur effectively.




RELEVANCE TO POLICY-MAKING

We would like the recommendations above to be of interest to:

» Policy makers in local governments (regional and national level): to make them aware of, and/or reiterate to them how to choose
the best/most suitable practices in science governance and citizen engagement, to encourage a new kind of pluralistic evidence-
based policy design, able to rely on a variety of sources, styles of collection of facts and levels of interventions, and to launch
practicable interactions between the policymaker and the citizen scientist.

P Research institutions and scientific agencies (such as UKRI or JRC): to reinforce the importance of including citizen science in
research projects, starting from the very design of research plan, and to promote the adoption of RRI principles in pursuing research.

» The education sector (schools, universities/higher education institutions and institutes): to further science literacy at different levels
of learning (including awareness of the value and role of science in society), to stimulate the interaction between
scholars/researchers, governmental institutions and the public, and to promote diversity and inclusion in policymaking.

» Citizen/civil society organizations (politics, health, science advocacy): to consolidate the idea that citizen engagement in science-
related projects champions democratic changes at the community level, by cultivating active participation, nurturing deliberative
skills, and incentivizing the creation of more “engaged citizens”,

2. Ensuring Long-Term Functioning of Citizen Observatories

Citizen Observatories are community-based networks aimed at monitoring public issues and policy effectiveness by collecting and
sharing information using mobile devices, wearable and static sensors, social media platforms or personal observation.
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Citizen Observatories (COs) originated with citizens collecting environmental data in order to have an impact on decision-making, policy
change and governance outcomes. COs can be set up to monitor city and urban issues, climate change, or natural resources. Still evolving
as a concept, the CO aims to move beyond traditional citizen science practices and temporary collaborations with professional
researchers. Specifically, it seeks to foster and enable community-led or bottom-up science-based initiatives.

Supporting CO work offers an opportunity to diversify and enhance inclusion in knowledge-based democratic initiatives in Europe while
at the same time supporting citizen engagement and literacy with science.

OUR POLICY RECOMMENDATIONS

1. Citizen observatories should explicitly outline the role of the public and actively facilitate pathways for local democratic input
and policy development.

2. All citizen observatories should establish a well-documented policy outlining their approach to open access management. This
policy could support designing and offering a structured data training program tailored for the public and citizen scientists.

3. Citizen observatories should articulate all educational aspects of their mission and devise comprehensive plans for their
execution.

4. Gender mainstreaming strategies should be clearly delineated, detailing how diversity, inclusivity and equal representation will
be ensured.

5. Anti-discriminatory rules should be implemented based on a consultation process with representatives of different minority groups,
for example, by considering the accessibility of existing tools, platforms and practices to differently-abled participants. '
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6. Ethical guidelines for confidentiality, research integrity, diversity, and inclusion must be established and adhered to. Existing
ethical standards may be adopted and elaborated upon as required.

Societal engagement is of crucial importance to the research, innovation, and policy initiatives necessary to confront the myriad of
challenges facing Europe and the wider world at this present time. A cross-cutting priority, such participation is essential to reducing the
perceived, and occasionally real disconnect between society and government. The CO model of participation offers a template for
fostering greater engagement and reducing the corroding effects of this disconnect. In this brief, we discuss how to best support and
develop these initiatives.

Our research was pursued in three distinct phases. Phase one focused on an extensive literature review centering on COs. From an initial
corpus of 195 publications, a total of 48 were retained for a comprehensive analysis.

In Phase 2, a questionnaire was designed to elicit the broad perceptions, understanding, and experiences of the citizen science
community regarding the role of data. A total of 100 answers were collected. The gender breakdown was 53% female, 45% male with 2%
not answering. The age profile was dominated by the 35-44 cohort (31%). Almost all respondents (95%) were from Europe, with 15
countries represented. Over 50% described themselves as active citizen scientists while other participants were dominated by those who
classified themselves as managers or project leaders.




Phase 3 of this survey involved a short baseline survey focused on the general public (N=108). A good gender balance was observed -
52% female, 47% male with 1% preferring not to say. The age profile was dominated by the 25-34 group (38%). Participants represented

21 European countries.

Our study with members of the citizen science community reveals
that the overall training received by participants, both formal and
informal, is low. As an indicator, 85% of participants contributed to
the data collection phase, however 20% of participants could not
recall how informed consent was obtained and 43% of
participants did not know what data licenses governed their data,
if any. While 64% of participants were familiar with Open Data,
only 54% were aware of Open Science.

Regarding data privacy, a clear majority (87%) of participants
understood GDPR but only 37% had encountered the FAIR
principles regarding data sharing. However, 66% of participants
were familiar with open data repositories. As civic and community
benefits appeared as a strong motivation for 49% of CO
participants, it seems that education and training on how to
handle data ethics and open data management would align and
help realize the full potential and benefits of CO initiatives.

Increase awareness of
the Open Science

model
Increase awareness of Increase awareness of
the civic and ] Citizen Science
community benefits \ /
.@k b g

Increase awareness of

3 —— theimportance of

$. data licenses

Increase awareness of
the FAIR principles

Increase awareness of  Encourage participation
the Open Data in more diverse roles
Repositories in Citizen Science

Activities to promote Public Participation in Europe.

Our baseline study of the general public shows that the overall
training received by citizens, both formal and informal, is even
lower. Though 44% of participants were familiar with open data
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repositories, 59% of participants were unfamiliar with Creative Commons or CC licenses. While 62% of participants were familiar with
GDPR, only 8% were aware of the FAIR data principles. Importantly, over 50% of participants had not encountered many concepts core
to our Inclusive Science and European Democracies (ISEED) project, for example, “citizen science”

In addition to contributing to conventional science, COs seek to facilitate engagement with evidence-based policy definition and local
governance, enabling a proactive approach and encouraging a sense of problem ownership, and even a sense of stewardship and
agency, especially in the case of environmental issues. While many CO prototypes have been documented in the research literature, one
fundamental difficulty emerging is enabling and ensuring their community-driven nature. The overall objective - to lower the entry barrier
for a plurality and diversity of members of local communities - remains a challenge. To that end our recommendations emphasize the
need for supporting COs in further training resources once it comes to both data management and ethics, and inclusion, representation,
and diversity issues.

This policy brief is of primary interest to those in national governments and municipalities who seek novel approaches for encouraging
and facilitating citizen input into any aspect of governance.lt will also be of interest to NGOs and to researchers of various hues,
especially those in the environmental space. Such NGOs frequently depend on the collaboration of the public in pursuit of their mission.

Finally, this brief will interest actors in the broad education sphere who seek to demonstrate alternative methods of scientific and civic
engagement, and confront an increasingly pervasive lack of trust in science.




We urge local authorities, members of parliament, the scientific community, as well as members of the European Commission interested
in increasing citizen participation and science - based decision - making to develop a plan for securing the long-term and sustainable
functioning of Citizen Observatories.

3. Supporting Health Data Cooperatives in Europe

Health Data Cooperatives (HDCs) present an innovative approach to data management and utilization that could, in principle,
significantly shift the status quo in health research.

HDCs operate on the fundamental principles of individual agency and autonomy over personal data, providing a model that empowers
individuals and communities while potentially enhancing the quality and scope of health research. In a health data cooperative, a
constituency comes together to collectively manage health data to produce new knowledge about health in alignment with the
membership's priorities.

The key advantages of HDCs are many, ranging from fostering a culture of data awareness and responsibility, to enabling inclusion and
the proactive participation of patients in health management. Some see in HDCs the potential to cultivate a sense of community and
shared purpose among individuals, thus fostering a culture of data awareness and responsibility, which also supports connection and
wellbeing.

OUR POLICY RECOMMENDATIONS

1. Ensuring transparent 3rd party data sharing: it is crucial to maintain transparency with members regarding the potential secondary
uses of their personal data, in alignment with existing legislation (GDPR) and principles for Responsible Research and Innovation.

A

'




2. Prioritizing the public good in research: data cooperatives should give precedence to research that serves the greater public good
and aligns with the collective interests of its members.

3. Enforcing strong accountability and governance principles: implementing robust accountability and governance principles is
essential for the effective operation of health data cooperatives. This includes the development of a strong human resource
management function capable of steering projects towards proficient use of the data. Accountable managers should strive to
provide the deep and diverse scientific expertise needed to meet the data quality requirements of collective data management
efforts.

4. Promoting bottom-up development: involving stakeholders and members from the early stages of cooperative formation and
growth is a vital practice for health data cooperatives.

5. Establishing an ethics oversight function: Creating an elected ethics oversight committee stands as another crucial best practice
in the governance of health data cooperatives.

6. Providing stable sources of long-term funding (for funders and public agencies): it is mission critical that data cooperatives are
well funded. Constrained temporary funding can fatally undermine the growth and management of a cooperative, and potentially
expose data and the membership to security risks, especially once the project folds.

RESEARCH OVERVIEW

There were three main research questions that motivated this ISEED study:




» How can we empower citizens by involving them in citizen science initiatives such as collaborative data collection, analysis, and
interpretation?

» What are the main challenges in successfully conducting such initiatives?

» What conditions must be met to ensure the success of citizen science initiatives? The study was conducted by Niccold Tempini from
the University of Exeter.

METHODS

The fieldwork centered on qualitative data collection from two leading international data cooperatives, Salus.coop based in Barcelona,
and Liverpool City Region's Civic Data Cooperative (LCR CDC). Data collection involved one-to-one interviews with informants, who were
selectively chosen based on their familiarity and involvement with the cooperative. In total, data was gathered from a minimum of ten
oral informants, each offering unique perspectives and insights. Interviews were recorded with informants from both participating
cooperatives. Additionally, a literature review of 57 scientific articles on data cooperatives was conducted.

RESULTS

We identified the following challenges in the operation of data cooperatives:

» The challenge of achieving economies of scale and establishing robust datasets, as data cooperatives manage to gather a limited
amount of data, which might be difficult to reuse.
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» Trust issues: Citizens tend to associate data innovations with exploitative practices. A lack of awareness and expertise in
understanding complex data models can hinder trust and willingness to share data with the organization.

» A difficulty in recruiting qualified and experienced members: Data cooperatives demand a high level of expertise in data
management, data science, cybersecurity, and a knowledge of international and local regulations. The methodological intricacies
surrounding data re-use, and dataset bias and fitness for purpose is often underestimated. Traditionally, data cooperative
management has been absorbed by the development of collective decision-making structures, negecting to prioritise the creation
and support of a strong culture around ensuring the data are high quality, and maintained and used well.

P Securing a stable source of funding, crucial for maintaining high standards of data storage and security.

» Implementing a clear management structure capable of effectively addressing management challenges, including conflicts
between members and managers that may erode trust in a data cooperative. 6) Ethical considerations and conflicts of interest,
particularly in deciding whether to use financial incentives and generate profits, as well as determining the ethical use of data.

DISCUSSION

Early in research on data cooperatives, it becomes apparent that despite the concept trending for more than 10 years, it is difficult to
point out to breakthrough projects that have achieved undeniable impact and proved the feasibility and long-term sustainability of the
model. Empirical information in the literature is very scant. Many of the projects that are most promising and have the best momentum
in terms of resources and progress, such as Liverpool City Region’s Civic Data Cooperative (LCR CDC), were founded only recently and
have not reached a stage of maturity or completed flagship projects to prove the model.
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Collective data governance models such as data cooperatives face high startup costs, and in order to give returns, they need to have
appropriate and firm financial support. The status quo of small, uncertain, short-term funding is inadequate and leads to wasted
opportunities. Scientific data governance is complicated even when centralized, always requiring multiple kinds of expertise, and it
becomes more complicated in data cooperatives where there are many more decision-makers.

Data cooperatives need deep scientific expertise to be able to meet data quality requirements. And, in a climate of public diffidence
towards long-term custodianship of individual data, data cooperatives need to make an extra effort in demonstrating trustworthiness,
transparency, accountability and robust research ethics governance.

RELEVANCE TO POLICY-MAKING

These results are of relevance to different stakeholders:

» Members of parliament: data cooperatives have potential to succeed and make a lasting mark on science-based policy making.
But they need much deeper institutional support than what is currently given to them.

P Business stakeholders: there is clear potential to engage SMEs with data cooperatives as DCs can help SMEs address local needs
and create niche market solutions addressing them.

» Local municipalities: local administrations have been fundamental in setting up a few of the most important examples of DCs and
they can see in them a key way to renew local governance and inform local policy making. Clearly more local administrations could
benefit from experimenting with data cooperatives.

'
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» International organisations and cooperations: economies of scope and scale in the development of socio-technical infrastructure
required for running data cooperatives could be enabled through the leadership of international organisations, with the potential
outcome of lowering costs.

» Research administrators: data cooperatives have been of interest to debates of research administration and governance but
there is a lack of empirical research in what works and what does not. Research institutions might be attracted to experiment with
collective data governance, as a data cooperative-based model of research would enable.

4.Enhancing Understanding of Science Through Science Clubs

Low trust in science and scientists, coupled with a limited understanding of science, poses a significant threat to democratic processes,
and serves as a breeding ground for populism. The remedy to this negative phenomenon is the formation of educational hubs dedicated
to fostering a scientific culture that spans generations and works for the benefit of local communities. These hubs would allow
participants to engage in scientific projects, applying research methodologies such as questionnaires and experiments to address the
challenges they encounter.

One form of such hubs is the Science Clubs. Currently implemented in Uruguay as a non-formal educational initiative, the Science Clubs
provide a platform for children, youth, and teachers to collaborate through research. This not only promotes long-term engagement in
science but also enhances democratic processes by facilitating science literacy and fostering the skills to express questions, discuss, and
deliberate together.

OUR POLICY RECOMMENDATIONS

1. Establish infrastructure, such as schools, libraries, culture centers, to facilitate the operation of Science Clubs on a local level. '
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2. Promote a scientific approach to address local challenges within all age groups.
3. Strengthen self-driven interest of participants and their inner motivation by involving them in creating and applying solutions.

4. Engage adult members of the local community, for example NGOs, universities, counselors, or politicians, by introducing them to
actions that concern them directly.

5. Open formal channels of communication between decision-makers and members of Science Clubs to ensure proper cooperation.

6. Create a motivational system for tutors and participants.

RESEARCH OVERVIEW

In ISEED project, we examined the idea of Science Clubs (Clubes de Ciencia) as implemented in Uruguay to see if it could become a useful
solution for facilitating future democratic processes in other countries. The study was conducted by researchers in Uruguay and the
results were analyzed by the University of Warsaw in 2022 and 2023.

METHODS

Two groups of participants took part in the research, each with their own specific questionnaire. Group one consisted of orientadores
(teachers/tutors leading the science projects) (N = 349). Group two consisted of adult citizens who in their youth took part in science
projects as participants (N = 296), and a control group (N = 600) that didn't take part in the science projects. Additionally, interviews
with 24 tutors and 24 participants of Science Clubs were conducted.
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RESULTS

The analysis of research on Science Clubs in Uruguay shows several
key findings. Tutors perceived the Clubs as working well (however
not without problems) and providing important skills for
participants. They were satisfied with their role and influenced
mostly by internal motivation.

Participation in Science Clubs seemed to enhance the school
experience - former participants of Science Clubs rated their
primary and secondary education better than the control group.
Participants believed that this experience influenced their lives by
enabling them to gain new skills. They believed that Science Clubs
had a positive influence on their school community and local
communities and enabled them to collaborate with others.

Club participation also seemed to influence the perceived level of
the importance of science, the attitude toward implementation of
science in political decision making and the ability to perform in a
situation of uncertainty.

Science Clubs in Uruguay. MEC Uruguay.



There is great potential in Science Clubs, but we can also point out some important challenges. The introduction of Clubs is time-
consuming and relies strongly on the voluntary work of teachers and tutors.

The definite advantage of the idea is its simplicity - to register a Science Club one only has to find one tutor and one student, there is no
need to find a fixed location, and the tutor doesn't have to be trained in any particular way (although basic knowledge of scientific
method is a must). However, it is imperative that the participation in the program has some perks for both tutors and students to ensure
their satisfaction and long-term involvement.

In the case of Uruguay, it was an opportunity to take part in regional and national science fairs. We also found out that an important
element to increase engagement and commitment to clubs is collaboration with external stakeholders, such as members of local
communities, experts, or other tutors.

Science clubs provide a great arena where diverse groups of stakeholders, such as students, teachers, members of the local community,
policy decision makers, citizens, can interact.

This type of initiative is beneficial to communities, offering both integration activities for citizens and some solutions to local problems.
It also enhances democratic processes in two ways: firstly, it empowers young people and allows them to grow up with a stronger feeling
of agency and curiosity about science, and secondly, through the presentation of Science Clubs’ activities in forums such as fairs, or
exhibitions, it allows local decision-makers and the general public to gain knowledge of local processes and problems that they would
otherwise be unaware of.
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We find this initiative worth being implemented on European ground. While creating a nationwide program might be costly and
challenging, it is also feasible to implement the idea locally. However, it is essential to recognize the pivotal role of teachers and tutors
in this process. We also recommend that the following groups consider this idea in their long-term plan for building scientific literacy in
European society:

» The Ministry of Education.
» Local authorities.

P Principles of primary and secondary schools.

5. Technology Availability and Digital Literacy

Citizen science is a social innovation that requires the adoption of the proper technological solutions by a critical mass of people in order
to work. If people are not familiar with the technological solutions that citizen science projects require, or if the use of technology is
complex, this could present a barrier for people joining the project.

In such a scenario, the initiator of the citizen science project needs not only to get people interested in the problem that the project refers
to but also to promote the adoption of an unknown technology.

Users’ perspective on technology is one of the most significant factors influencing the adoption and usage of mobile data collection
technologies.
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OUR POLICY RECOMMENDATIONS

1. Increase the recognition of Citizen Science approaches among civil society organizations.

2. Allocate special funds that will support Civil Society Organizations in the development of tailored technological solutions for
Citizen Science projects.

3. Build data management skills among members of Civil Society Organizations.
4. Create networking opportunities for different sectors, such as Civil Society Organizations, policymakers, tech gurus, etc.

5. Promote activities in the concerned areas to include citizens in an engaging process of data collection and public deliberation.

RESEARCH OVERVIEW

In our work, we investigated the technology that Civil Society Organizations in Poland are utilizing and how it facilitates citizen science.
The study was conducted by the University of Warsaw in 2021 and 2022.

METHODS

We conducted a text analysis of the web pages and Facebook accounts of 65 formal and informal environmental grassroots movements,
including 30 associations, 17 foundations, and 18 social initiatives from different parts of Poland with a diversified scope of activities
related to urban greenery, sustainable cities, protection of tree alleys, forests, natural reserves, national parks, and rivers, as well as
environmental education and nature inventory. The vast majority of organizations/initiatives operated locally (65%), while the remaining
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35% were operating nationwide. The studied organizations/initiatives differed in terms of their experience, counted in years of activity
from 2 to 35 (on average 12 years). Moreover, we conducted interviews with a total of 28 people representing civic society organizations

(9 foundations, 10 associations, and 8 informal groups).

RESULTS

Our analysis of the technological advancement of grassroots movements in Poland reveals that the full potential for launching Citizen
Science projects has not yet been reached in Poland. There are many obstacles that need to be addressed.

First of all, the recognition of the Citizen Science approach among
members of Civil Society Organizations is still low. Secondly,
grassroots movements operate using standard and easily
accessible technological solutions, rarely developing tailored and
more advanced technologies that would better suit their needs. The
results indicate that in Poland, the concept of Citizen Science is still
new and not fully recognized. The awareness rate in the studied
sample was rather average, as only 56% of respondents had heard
about the Citizen Science before the study. The actual
implementation rate of Citizen Science is even lower: only 15% of
interviewees had carried out a Citizen Science project in the past.

3%

No Data

41%
Haven't heard

about Citizen
Science

56%
Heard about
Citizen Science

Concept of Citizen Science by NGOs and grassroot movements.

While non-governmental and grassroots organizations use various technological solutions, they did not use any that could
comprehensively support Citizen Science projects, especially in involving citizens in the research process, i.e., from selecting a research
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question to discussing the results. Currently, it would be hard to reach the highest level of citizen participation defined by Haklay, i.e.,
extreme citizen science, which enables citizens' active participation in the entire scientific process.

What prevented activists in the past from using certain technological solutions was the lack of time and financial resources. Due to these
limitations, some interviewees reported that certain technological solutions that would help them in their work were out of their reach.
The scarcity of financial resources can also partially explain why NGOs and grassroots movements rarely use solutions tailored to their
particular needs.

These might be the reasons why NGOs reach out for easily accessible and low-cost solutions rather than develop tailored ones. We
found only two examples of technologies that were developed locally. The process of building technological solutions requires skills and
financial resources that NGOs and grassroots movements are often lacking.

Although there is a great potential in Citizen Science, there are also many challenges connected to the level of citizen participation, such
as time requirements, community specificity, a sufficient level of trust, communication strategy, transparency and accountability in the
process, as well as ethics. Our research adds one more element to this list: the technological advancement of citizens and grassroots
movements.

The technological advancement of grassroots movements is a key aspect in planning Citizen Science projects because the choice of
technology results from digital fluency and competence with existing digital technologies (digital online platforms and mobile platforms).
Choosing the right technical tool translates directly into participation. Citizens are used to intuitive, simple tools, and any difficulty or
incomprehension may discourage them, especially those least motivated and digitally fluent.




The low sign-up and high drop-off rates for those groups of citizens can create a problem for the inclusiveness, representativeness,
completeness or the power of such studies.

RELEVANCE TO POLICY-MAKING

Our research shows that civil society organizations adopt social media quite fast and in an effective manner. They know how to use
technology to reach out to people and manage coordinated processes with its help.

Therefore, they might seem like natural initiators of Citizen Science projects. However, these projects require specific tools that support
all the steps of the research process, from the development of research questions to the dissemination of outcomes through the collection
of data and its analysis. The stakeholders interested in our results include:

» Local administration (municipalities) who may wish to use the potential of Citizen Science approaches.
» The Polish Ministry of Digital Affairs.

P The European Commission.

» The Polish Ministry of Education.

P Civil Society Organizations who are working with Citizen Science initiatives or are interested in this approach.




6.ldentifying Constraints to Online Participation

What are the preferred modes of public engagement when discussing scientific issues? What are perceived as the obstacles that make
people reluctant to participate?

An online survey experiment collected data on citizen-science interactions, focusing on the issue of global warming and climate change.

The experiment compared two sources - a politician and a scientist - and two message types - rational and emotional. Respondents’
views were elicited on modes of participation and barriers to online engagement in citizen-science-stakeholder dialogues.

OUR POLICY RECOMMENDATIONS

Public policy stakeholders should consider the following recommendations based on the findings:

1. Enhance Face-to-Face Interaction: recognize the irreplaceable value of face-to-face interactions in policy development. Encourage
initiatives that facilitate personal dialogues, given their authenticity and depth, which digital tools struggle to replicate.

2. Leverage Digital Scalability: utilize digital platforms' global reach and scalability for information dissemination and large-scale
engagement where logistical constraints limit in-person interactions.

3. Promote Inclusivity Online: address power imbalances in digital spaces. Policies should support the development of platforms that
allow equal expression, ensuring quieter voices are heard alongside dominant ones.

4. Value over Volume: encourage the design of digital communication norms and algorithms that give priority to the value of
contributions over their volume to combat the quieter and thoughtful voices being drowned out in a digital cacophony. '
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5. Joint Effort for Democratic Spaces: Foster partnerships between platform developers and online communities to create digital
environments that reflect democratic ideals, where every participant has the opportunity to contribute meaningfully.

Obstacle

Percentage of people who
answered “Very reluctant”

Without checks, some people

iy . 30.50%
spread misinformation.
Under the cloak of anonymity, 27 48%
some people behave badly.
Some people may keep on repeating o
their extreme views. 22.44%
Quiet and thoughtful pecple may not 21.04%
get a chance to express their views. : °
The people moderating the discussion

may have a hidden agenda and 17.70%

impose their views.

The most selected obstacles to online participation overall, N=4006.

RESEARCH OVERVIEW

A study using an online survey experiment collected data on
citizen-science interactions, focusing on climate change's
significance relative to other issues. It investigated preferences
for message types, sources, participation modes, and barriers to
online engagement in citizen-science-stakeholder dialogues.

METHODS

The survey experiment was conducted in 4 member states chosen
to capture the diversity of different parts of the EU: Denmark,
Spain, France and Poland. We constructed a representative
sample stratified by gender, age and education of one thousand
people in each country for a total of 4000 respondents. We
selected the four EU member states of France, Poland, Denmark
and Spain, based on two dimensions: first, the level of the
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perceived threat of climate change; second, geographical diversity within the European Union, with countries from the northern, western,
eastern and southern parts of the EU.

In a four-country study on participation preferences between citizens, scientists, and stakeholders, face-to-face meetings at public events
ranked highest in effectiveness. Permanent online forums were favoured as the second-best by Spanish and Polish participants, while
Danish and French preferred stakeholder meetings. Regarding feasibility, Polish and Danish respondents saw online forums as the most
realistic, with Spanish and French leaning towards face-to-face meetings. For the second option, the Spanish and French selected online
forums, the Polish chose face-to-face, and the Danish saw face-to-face and stakeholder forums as equally viable. The main concerns in
online forums included disinformation spread, the necessity to moderate participant interactions to prevent trolling, and ensuring
impartial moderation.

In today's digital age, with many communication tools at our disposal, discerning the most impactful mediums for debate becomes
paramount. The study's foray into this realm yielded telling results. When citizens were queried about the efficacy and feasibility of
engaging ordinary individuals in climate change discussions with experts and politicians, a discernible preference for face-to-face
interactions emerged. This predilection for personal, in-person dialogues was palpably evident across all four countries in the study. Yet,
nuances surfaced. Spain and France displayed a markedly pronounced preference for face-to-face dialogues compared to Denmark and
Poland, hinting at potential cultural, societal, or systemic variations as influencing the different valuing communication channels.




These findings, while seemingly straightforward, beckon deeper introspection. Despite the astronomical rise of digital tools, there's an
enduring, almost timeless allure to face-to-face interactions. Perhaps it's the authenticity, the immediacy, or the depth of in-person
dialogues that digital platforms find challenging to emulate. Conversely, while digital avenues might occasionally fall short in replicating
the intimacy of personal interactions, their unparalleled scalability and global reach remain undeniable. In an increasingly globalised
world, the logistical challenges of orchestrating large-scale face-to-face interactions are formidable. Digital platforms, with their
expansive reach, offer a pragmatic solution, albeit with their set of challenges.

RELEVANCE TO POLICY-MAKING

Public policy stakeholders should consider the following recommendations based on the findings:

» Enhance Face-to-Face Interaction: recognize the irreplaceable value of face-to-face interactions in policy designs. Encourage
initiatives that facilitate personal dialogues, given their authenticity and depth, which digital tools struggle to replicate.

» Leverage Digital Scalability: utilize digital platforms' global reach and scalability for information dissemination and large-scale
engagement where logistical constraints limit in-person interactions.

» Promote Inclusivity Online: address power imbalances in digital spaces. Policies should support the development of platforms
that allow equal expression, ensuring quieter voices are heard alongside dominant ones.

» Value over Volume: encourage the design of digital communication norms and algorithms that prioritise the value of contributions
over their volume to combat the issue of meaningful voices being drowned out by digital cacophony.
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» Joint Effort for Democratic Spaces: foster partnerships between platform developers and online communities to create digital
environments that reflect democratic ideals, where every participant has the opportunity to contribute meaningfully.

The recommendations aim to balance embracing technological advancements while preserving the essence of human interaction and
democratic participation.

/. Encouraging Diverse Voices: Insights from Polish Media and Twitter Discourse on Green
Transition

The intersection of climate change discourse and political polarization poses a critical challenge for democratic regimes, as seen in
Poland's engagement with the European Green Transition.

This policy brief explores the extent to which the 'green transition' accelerates political and social divisions within Poland's democratic
framework. Twitter debates, often characterized by simplified slogans, are anticipated to exhibit heightened polarization compared to
professional media outlets. The ongoing tensions reflect broader European trends, where divergent perspectives on environmental
policies manifest in protests and opposition.

Leveraging citizen science inputs, we delve into public sentiments to inform recommendations for fostering a more inclusive and informed
dialogue on climate issues in Poland. Users' perspective on technology is one of the most significant factors influencing the adoption
and usage of mobile data collection technologies.

OUR POLICY RECOMMENDATIONS

1. Develop standards and training for journalists to improve climate reporting quality and mitigate polarization.
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2. Implement media literacy programs to help the public identify misinformation and interpret polarized social media discourse.
3. Support additional research on grounded, localized impacts of green transition policies.

4. Increase science communication efforts focused on key polarizing issues like nuclear power.

Using a citizen science approach and sentiment analysis, our research explored whether the "green transition" debate in Poland is
polarizing across social media and news outlets. We examined Twitter and traditional media discourses to assess the degree of
polarization around key green transition terms like "Fit for 55, “Green Deal”, “Energy transition”, and “Clean renewable energy”.

A citizen science project was conducted on Facebook to gather associations with "green transition" from over 1,300 Polish users. In
addition, 394 participants were surveyed for their views. The project took place during May-September 2022 and predominantly attracted
male citizen scientists, deviating from the prevailing literature that typically associates environmental Citizen Science with higher female
involvement. Using this data, frequently repeated terms were identified to search Twitter and 9 Polish news outlets. The final dataset
contains 64,116 tweets and 1,776 articles in Polish for the timeframe of 2019-2022. Sentiment and emotion were then analyzed using
sentiment analysis to assess, among others, polarization. This multi-pronged approach combined Citizen Science, corpus linguistics,
sentiment analysis, and social media analytics to explore green transition polarization in Poland.




Our analysis shows a balanced discourse on the green transition in Polish media outlets, with no significant polarization observed across
outlets and terms. However, Twitter reveals a three times higher level of polarization driven by Polish politicians using emotional language.
While Polish media discourse is moderately politicized with a national perspective, the Polish Twitter discourse exhibits greater
polarization, particularly around conflicts between Poland and the EU on the Green Deal.

The media discourse on the green transition in Poland is set in the context of national politics, with references to the European Union
and European Commission treated as main non-national actors.

The content presented in media outlets contains supporting and critical voices concerning actions aimed at introducing climate emissions
cuts. The national perspective resonates very strongly, particularly on decarbonisation, which should not be surprising in a country with
a long tradition of relying on coal mining. On Twitter, on other hand, constructing a nuclear power station arouses great interest. This




