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Abstract— Citizen engagement in Citizen Science (CS) means
an active involvement of individual citizens in scientific
research, policy and program development. However, it should
be noted that including stakeholders in CS organisation,
planning, decision-making, implementation of activities and
evaluation requires adequate technological capacity, the
understanding of roles and clear communication. The possibility
to engage users in data science together with the power of Al
algorithms presents no doubt opportunities for crowd sourced
data science and collective intelligence to be brought to bear on
fundamental challenges facing humanity like poverty, diseases,
famines and developmental challenges. The focus of the
interdisciplinary multinational consortium CLIMAS (Horizon
Europe project) is research on empowerment of citizen scientist,
researchers, civil organizations, SMEs, innovators, and policy
makers by offering practical insights for co-creation of collective
intelligence, aligning values and build trust between
stakeholders. The project is based on idea that Climate
Assemblies can be a perfect domain for participating in citizen
science projects, with an active contribution of citizens by
tackling environmental issues. In this sense, citizens participate
in the collection of evidence, but also in the co-creation of new
knowledge to increase awareness of climate change and
ultimately to drive changes in climate policy.

Keywords—Citizen  Science, Climate Citizen
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change,

. INTRODUCTION

Citizen engagement in Citizen Science (CS) means an
active involvement of individual citizens in scientific
research, policy and program development. "Active"
engagement implies an active role in defining issues,
considering solutions, contributing with their own effort,
knowledge and resources. Citizen engagement can take place
at various stages of the establishment and implementation.
However, it should be noted that including stakeholders in CS
organisation, planning, decision-making, implementation of
activities and evaluation requires adequate capacity, the
understanding of roles and clear communication. Citizen
science can accelerate production of new scientific knowledge
and innovations that meet the needs of disadvantaged
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population groups. Citizen science projects have contributed
to research [1], science education [2], environmental
advocacy [3] or public understanding of science. Active
citizenship and civic education could be conceptualised as a
social capital of the community and enable faster and
evidence-based reactions to events and better territorial
coverage. On the other hand, citizen scientists may have
problems collaborating in international research projects,
difficulties by getting funding or engaging in long-term
activities or publishing research results. Citizen science also
can be a powerful practice for both the inclusion of
marginalised communities and the design of new evidence-
informed policies supported by the participation of citizens.

The possibility to engage users in data science together
with the power of Al algorithms presents no doubt
opportunities for crowd sourced data science and collective
intelligence to be brought to bear on fundamental challenges
facing humanity like poverty, diseases, famines and
developmental challenges. Citizens and stakeholders, in
general, bring their values and ideologies and new voices to
the CS. The paradox of citizens’ exclusion from the online
ubiquitous presence of Data Science (DS) and Artificial
Intelligence (Al) has many negative effects (fake news,
filtered recommendations, echo chambers, etc.). Citizen
Science offers the most meaningful way to explore, measure
and experiment on such DS and Al critical issues. The focus
of the interdisciplinary multinational consortium CLIMAS is
research on empowerment of citizen scientist, researchers,
civil organizations, SMEs, innovators, and policy makers by
offering practical insights for co-creation of collective
intelligence, aligning values and build trust between
stakeholders. The project is based on idea that Climate
Assemblies can be a perfect place for participating in citizen
science projects tackling environmental issues. A Climate
Assembly brings together randomly-selected everyday people
to learn, deliberate and to make recommendations on the
aspects of climate crisis. In this sense, citizens participate in
the collection of evidence, but also in the co-creation of new
knowledge to increase awareness of climate change and
ultimately to drive changes citizen behaviour.
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Il. CITIZEN SCIENCE AND CLIMATE ASSEMBLIES

Climate change is one of the most critical issues to tackle
today because it has detrimental social, environmental and
economic impacts in the near future. According to the last
IPCC (Intergovernmental Panel on Climate Change) on
Impacts, Adaptation and Vulnerability, effective adaptation
options will reduce risks to people and nature [4]. If
“business-as-usual” is to continue without any changes,
studies have found that food, welfare, and industrial
production will cease in the next decade [5]. Even in Europe,
facing Climate change impacts is not anymore a future risk
but a fact. Climate scientists are unequivocal: a transition
away from our current system is needed for carrying out the
transformation to climate resilience in the diverse
biogeographical regions of Europe [6]. This transition to
climate-neutral and resilient societies adapting to climate
change situations requires major transformation to citizen
engagement and empowerment. Since COP16 in Paris, civil
society has been admitted to observe the formal and informal
Climate change negotiations including the negotiation on the
adaptation funding mechanisms. Later on, Europe has started
a process for emphasizing the role of the civil society and all
citizens in the climate resilience action through the Mission
on Adaptation to Climate change - at least 150 European
regions and communities to become climate resilient by
2030. This is an ambitious objective in terms of time frame
(2030) and scope (adaptation to Climate change). The last
Climate change events show that the policy makers, experts
and stakeholders actions are not enough and a 360° citizens'
engagement is urgently needed. Therefore, the society needs
to learn from the good experience in citizens' engagement and
to build citizens' supporting infrastructure for climate
adaptation measures to help the European regions and local
communities to resist.

Ensuring citizen engagement in Climate change
adaptation and mitigation is a complex and multi-layered
problem that requires contributions from diverse cultural,
sociological, psychological, and behavioural perspectives.
However, public discourse and policy debates are often
coloured by an overly simplified framing of Climate change
adaptation in terms of individual’s awareness, attitudes and
choices, and the various behavioural mechanisms through
which the latter can be targeted. While valuable for
illuminating the importance of individuals’ knowledge,
emotions, motivations and decision-making, such approaches
underestimate the role that social and cultural dynamics play
in shaping citizen engagement with Climate change, and fail
to explain why citizen engagement has been underwhelming
despite the positive changes in awareness, values and
attitudes. To address this gap, the empowerment of citizens
was activated by European Commission through ‘Open
Science’ and ‘Citizen Science’ approaches and in order to co-
identify and co-create solutions to societal challenges.
‘Citizen’ in definition mean ‘citizens, publics, social groups
and communities’ [7], in other words, social actors that are
not necessarily professional scientists. Their unique expertise
comes from everyday experiences, including of their
neighbourhoods, health, gender discrimination [8], and
climate action [9].

Together with CS, Citizens™ assemblies approach to
public engagement has gained popularity following
perceived successes in different countries [10]. “Citizens’
assemblies” can be defined as ‘carefully designed forums

where a representative subset of the wider population come
together to engage in open, inclusive, informed, and
consequential discussions on one or more issues” [11].
Citizens’ assemblies are a type of mini-public. “They recruit
a representative, or diverse, selection of members of the
public through various forms of civic lottery (stratified
random selection), provide the participants with information
on the topic to be considered, and facilitate their discussion
to promote deliberative norms and enable the participants to
address the assembly remit“[12]. Given the increasing
prominence of the climate emergency in the political agenda,
especially on the approach to COP26, citizens’ assemblies
have been used increasingly to address climate change issues
[13].

Conference on the Future of Europe [14] and the initiative of
the European Climate foundation [15] are fostering the
building-up of Climate Assemblies at State level and EU
level. Climate assemblies are considered as sustainable and
reasonable tools to stimulate deliberative democracy in
climate policy making and a perfect domain for participating
in Citizen Science projects tackling environmental
issues. Climate Assemblies are a citizens’ assembly that
addresses the issue of climate change. Various state
governments such as France, UK, Scotland, Ireland,
Germany, Denmark and Austria have experience in
developing their own mechanisms for engaging and
empowering their citizens such as the Climate Assemblies
where citizens are invited to deliberate about the adaptation
measures for reducing the costs specially for more vulnerable
groups. Now, most assemblies to date have focused on
addressing general questions such as “How do we tackle
Climate change?” or “Which are the general principles for
building-up a Climate change law?”. In most cases the main
output by assembly members have been recommendations in
the form of prioritized lists of measures, inspired by experts
from different disciplines. In some places, these processes
have led to a genuine participatory success by including the
principle of the Citizen science, civic lottery and citizens’
deliberation.

I1l. FRAMING CLIMATE ASSEMBLIES

In order to enact co-creation and facilitate participatory
design in Citizen Science projects, it is important to establish
a process and associated technological tools that combine
materials and instructions [16]. An abundance of methods,
tools, toolboxes, databases and online repositories are
currently already available for participatory design-enabled
innovation. Many of them are adapted to Citizen Science. In
the international field, the selection of guidelines carried out
by the Doing It Together Science (DITOs) project [17],
currently available on the European Citizen Science
Association (ECSA) website should be highlighted [18].
Another leading example of a Citizen Science guideline is
“Choosing and Using Citizen Science: A Guide to When and
How to Use Citizen Science to Monitor Biodiversity and the
Environment” by Pocock [19]. Moving onto CS, the work of
the MICS project stands out, as it created and implemented a
CS impact assessment framework, specifying society,
science, environment, economy, and governance as its five
domains of interest [20]. A key conclusion stemming from
this project is that the impact pathways of CS are typically
non-linear and that impact assessment of CS is much more
than impact reporting since it facilitates crucial learning for
the future. Lastly, the SciShops™ (2022) materials represent



From (what has
been usually done)

To (what we propose to do)

Technical
questions.

Value/moral based questions.

Balanced resolutions to dilemmas. Trade-offs
considerations.

Lists of solutions

Which are the best
solutions to solve
the problem?

How do these solutions affect us? Which is the cost
for the administration? Who pays? Where does the
money come from? Which minorities or interest
groups are affected?

Brainstorming
solutions after
hearing experts

Experts select the best possible solutions and
present them to citizens with their costs and
benefits.

Prioritization
taking into account
it’s benefits

Comparison taken into account cost and benefits. ->
Recommending the right balance.

Example Example

What are the What are the dilemmas related to the different
solutions to a more | solutions? For example, to build a dam? Or to save
intense drought? water? Or to reduce irrigated crops? Citizens can
compare the costs and benefits of each of them and
opt for a balanced solution.
another valuable addition to CS guidelines. Namely,
SciShops base their approach on gathering data at the micro-
level from actual CS project participants, scaling it up to
demonstrate that CS can be a valuable source of community-
level impacts.

After analysing scientific sources and existing CS
guidelines and evaluation frameworks, two pillars were
identified, which are crucial for Citizen Science project
performance: value choices and agenda setting. In this
chapter the importance of two different methods for
organizing citizen assemblies will be discussed and practical
guidelines provided. Further research in CLIMAS project
will test and adopt these methods for organizing Climate
assemblies. The co-design approach carried out within the 3
EU living labs (Spain, Greece and Lithuania) will produce
guidelines for the facilitators for engaging and empowering
citizens in the climate resilient decision making process as
well as for policy makers for improving their selection of
climate resilience issues.

A. Value-based dilemmas approach

Following a horizontal approach and a distributed
expertise model [22] participants in Climate Assemblies can
be considered as competent in-the-field experts and therefore
able to produce socially robust knowledge. Value-based
dilemmas approach could be used as guiding idea of
engagement and empowerment mechanisms for Climate
assemblies. Current participants of assemblies are already
convinced that they address societal needs in terms of
Climate resilience. Some participants who have no idea how
to address the Climate resilience dilemmas pick up the
experts' lectures or written down reports and enter into a
traditional school classroom dynamic without questioning.
Some others are even unable to understand the Climate
change shared documents because they are expressed in a too
complex language or even in a language that citizens don’t
understand very well [23]. Following the current experience
of Climate assemblies, it turns the process that should be
guided by citizens into a process guided by experts' ideas and
aspirations. Citizens, in general, are not experts and therefore
when trying to solve questions for which they have no
answers they draw considerable inspiration from what they

hear, particularly from ideas presented by experts or interest
groups.

TABLE I. METHODOLOGICAL LEAP PROPOSED FOR THE CLIMATIC

ASSEMBLIES

This is why filtering and prioritizing experts' proposals on all
Climate change-related issues is not the best way to take
advantage of their potential as a group. The main value of
citizens is that they know the reality of ordinary people, they
represent it themselves. They know their problems, but they
also know what their values are, by which they govern their
behaviour. Adaptation to climate change requires major
changes that society must face. These changes may involve
modifications of the landscape, the urbanism or the economy
of a region. In this way, communities need to face dilemmas
related to their identity and way of life. Some questions
related to those dilemmas could be: What incentives do we
need to be able to make this leap as citizens? How far do we
want to modify the identity of our region? How much should
our administration spend to adapt to this ongoing climate
transformation? The assembly has to evaluate the costs and
benefits of each one of them and present different scenarios
for change in order to provide balanced solution. Table 1.
shows the methodological leap we propose for the climatic
assemblies.

By applying value-based dilemmas approach, the solutions
generated in Climate assemblies have to be discussed and
evaluated evaluation based on the values present in the
society. This leap from technical language based solutions
(e.g. experts discourse and aspirations) to the moral trade-off
considerations has the ambition to empower citizens and
consolidate their engagement in the policy making process.
Technical possibilities must inform the debate, but
ultimately, a democratic decision must be based on the values
of society and focus on the moral dilemmas implicit in order
to adapt to climate change.

B. The general-purpose methodology: a knowledge and
evidence based support tool for climate assemblies
agenda setting

Setting the climate assembly’s agenda is always a complex
task as several factors play a role on it: future climate
scenarios, evidence from different case studies across the
continents, citizen’s perception, etc. Differences in climate
data standards and the need to set the data and information in
an easy and understandable way even more increases the
complexity. Service-oriented architecture (SoA) approaches
in resolving data interoperability issues for enabling data and
knowledge integration are broadly classified into three
categories: 1) organisations are increasingly making their
data available via APIs granting access to all web users; 2)
domain-specific data standards and abstract level architecture
standards are adopted to make data easily accessible and
transferable, and 3) data transformation services are provided
to end users [24]. The current research project proposes a
general-purpose methodology whose primary goal is to
generate a Knowledge and evidence based tool built by
applying a Climate change resilience ontology whose
concepts are mapped to already existing community-accepted
standards for data and knowledge representation (Fig. 1). The
key enablers of the interoperability feature for data and
knowledge integration are the ontology and the data standards
combined with machine learning and Al algorithms for



aligning data and data formats found in different sources of
data including Copernicus, GEOSS and Earth Observations.
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Fig. 1. Overall framework of the knowledge and evidence based system

The concept of building a unique approach for enabling data
interoperability will result in efficient knowledge integration,
paving the path to the faster and cost-effective development
of advanced knowledge and evidence based services to
improve information and understanding of the climate
assemblies. This data-centric research activity will generate
novel insights and predictions and enhance the Knowledge
with quantitative and qualitative data to support the settings
of climate change assembly and follow up.

CONCLUSIONS

The research project invites citizens communities to take
action in a radical and innovative CS-based transformation
with continuous citizens™ presence. The conceptual shift turns
citizens from mere passive individuals that nurture DS and Al
technologies, to active change makers able to express their
own voice in the overall research and scientific planning. At
this paradigm citizens take multiple roles as receivers of
systematic evidence, auditors of data, contributors for citizen-
centric research and supporters of ethical and unbiased
solutions. These first considerations point out that citizens’
engagement for climate resilience can be raised if we tackle
these issues related with:

e Shift climate assemblies from technical based
deliberations that belong to climate change experts
to multi-stakeholders’ deliberations based on
solving the dilemmas from a bottom-up, more
societal and value-based perspective

e Democratize the Climate Assemblies and move
them from an extraordinary policy event towards an

ordinary policy event

e Set Climate Assembly agenda from technical
questions to values-based resolutions considering
the trade-offs of the adaptation measures impacts

e Ensure the citizens access to training about the
technical aspects of climate adaptation through the
Citizen Science approach

e Monitor and disseminate the CA data.
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