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Executive Summary

As the complex socio-ecological challenges, such as climate change and pollution, are escalating
and behaviour and social changes needed for more equitable societal transitions, the need for
improved approaches to engage citizens is becoming critical. The Individual Change of HADbits
Needed for Green European transition (I-CHANGE) project is about developing new, innovative
ways to respond to this need: the project team is co-creating new pathways towards a more
sustainable future by examining equitable approaches to citizen science conducted in Living Labs
as mechanisms to help create awareness on climate change, pollution, and health.

This report is based on a State-of-the-Art literature review on citizen engagement and awareness
creation in context with Living Labs conducting citizen science for behaviour and social change.
While a significant number of papers are referred to in this document, the more systematic review of
papers was limited to 38 papers that were identified as most representative to help create an
overview of the most pressing issues related to I-CHANGE project.

The goal of this guideline is to help strengthen citizen and community engagement in Living Labs
that conduct citizen science and to foster awareness creation that aims towards behaviour change
and just transitions. The first Chapter provides a brief introduction to conceptualizations and key
terms relevant to Living Labs, citizen science, citizen engagement, awareness creation, and just
transitions, as well as a few representative examples of the theories, models, and approaches
develop to promote social change. Chapter two describes the methods used in the literature review.
Chapter three introduces the literature review findings and analysis of the identified barriers to and
enablers for citizen engagement and awareness creation aiming for behaviour change. It also
includes a brief description of potential co-benefits and co-harms. Chapter four describes a new
conceptual framework approach to fostering just transitions, and Chapter five in turn discusses the
findings and recommended next steps.

Based on the findings, three main clusters of drivers were identified to help generate a more
comprehensive overview of the factors that need to be taken into consideration when planning and
conducting participatory citizen science research in Living Labs for social change. These thematic
clusters, (1) Research project components; (2) Research process characteristics; and (3)
Strengthening community capacity, form the foundation for the I-CHANGE Just Transitions
Framework. Each of the cluster categories consists of a thematically arranged set of motivational
drivers for engagement that form a set of criteria that can help plan more equitable research. The
expectation is not to address every single criteria but to help start thinking about how to design and
conduct more equitable, inclusive, and collaborative citizen science — that will help create awareness
and promote behavioural change in a just manner.

I-CHANGE Just Transitions Framework provides the foundations to stakeholder, citizen, and
community engagement in the I-CHANGE Living Labs. However, it is also a living document
improved by the empirical findings throughout the project. Furthermore, I-CHANGE Just Transitions
Framework does not provide researchers with any specific prescriptive steps to citizen engagement
for awareness creation and behaviour change. It is about the way of thinking — the framework
provides a collection of stepping stones based on theoretical and empirical academic research that
are needed for more effective participatory research or can help research towards just sustainability
transitions.
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TIP: Clarifying the project terminology upfront and creating a shared
understanding of the key concepts help improve research outcomes

I-CHANGE Living Labs are spaces, where researchers and local people collaboratively
explore ideas and test citizen science as a mechanism, to solve societal challenges related to
climate change, pollution, and health.
e Other Living Labs do not necessarily engage in citizen science, environmental issues,
or health. Some Living Labs exist only online (See Section 1.1 for more).

I-CHANGE Citizen Science refers to engaging citizens, in real life, in the collection of loca
environmental and socio-economic data, using tools such as new apps and other devices.
¢ In general, citizen science can be many things and does not necessarily involve live
measurements (See Section 1.1 for more).

In I-CHANGE Living Labs, successful citizen engagement & awareness creation will
involve engagement of diverse groups of people and organisations for different purposes.
E.g., some people will be engaged as citizen scientists, some in logistics helping to arrange
events or support the operations of the Living Lab, some people may help recruit participants
or promote the project for the awareness creation, some just need to be kept in the loop, etc.

e Stakeholder refers to anyone or any organized group with an interest or stake in the issue
studied by a given I-CHANGE Living Lab, which may also include people who are not
necessarily local, e.g., researchers and representatives from various government
departments or national organisations.

o Citizens are considered as a generally unstructured and unorganized collection of
individuals, representing themselves — not any interest group; and

e Community, in turn, is understood as the local population, including businesses,
organisations, and authorities, who are present in the area.

The primary engagement goals in I-CHANGE are:

(i) citizen engagement to employ citizen scientists, create awareness & empower individuals
for behaviour change;

(i) community engagement to create broader local awareness & a supportive environment for
social change + to recruit citizen scientists; and

(i) stakeholder engagement for large scale buy-in and sharing for social & policy change.

Some local individuals may fall under all three categories, but we differentiate the groups
because they would be engaged for different purposes, often using different types of outreach
mechanisms and targeted messaging.
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1. Introduction

The documented effects of climate change and environmental degradation are an existential threat
for human societies, as well as for preserving ecosystems and biodiversity on our planet (IPCC,
2014). Consequently, climate neutrality by 2050 has become a priority by turning climate and
environmental issues into opportunities to generate a just and inclusive transition. The European
Climate Law turns this political will into a legal obligation. In this transition, the active role of citizens
is essential. Specifically, citizen empowerment through actions promoting behavioural changes,
changes in social practices (Bela et al., 2016), and participation as individuals and consumers
require a major collective effort. Among the major elements to be considered in fostering the
behavioural change process there are education, awareness raising, citizen science experiences
grounded in everyday life. Combining citizen science efforts, aimed at acquiring new scientific
knowledge on a specific phenomenon, with Living Labs targeting user-driven innovation offers an
innovative, potential mechanism for awareness creation and citizen empowerment (Jordan et al.,
2011; Van Brussel & Huyse, 2019; Santori et al., 2021; Passani et al., 2022). Citizen science
provides identification and understanding of observed environmental changes, whilst Living Labs
can inspire designing solutions to the identified problems (Veeckman & Temmerman, 2021).

As the complex socio-ecological challenges, such as climate change and pollution, are escalating
and behaviour and social changes needed for more equitable societal transitions, the need for
improved approaches to engage citizens is becoming critical. The Individual Change of HAbits
Needed for Green European transition (I-CHANGE) project is about developing new, innovative
ways to respond to this need: the project team is co-creating new pathways towards a more
sustainable future by examining equitable approaches to citizen science conducted in Living Labs
as mechanisms to help create awareness on climate change, pollution, and health.

The goal of this guideline is to help strengthen citizen and community engagement in Living Labs
that conduct citizen science and to foster awareness creation that aims towards behaviour change
and just transitions. It is specifically targeting natural and social scientists, who have little experience
in participatory research. Hopefully, it will also inspire more experienced researchers to improve their
engagement skills. That said, participatory research — just like sustainability challenges — is about
navigating complex systems and feedback loops. Participatory research is therefore more about
practicing adaptive, self reflexive thinking than it is about following a prescribed path. However, like
in any scientific research, you need to know the basics to know what to pay attention to, when
conducting citizen or community engagement in citizen science.

Participatory action research is a research approach that is well aligned with the I-CHANGE goals
of citizen science and awareness creation for behaviour and social change. Participatory research.
itself, can be conducted for different purposes, ranging from the desire to gain a more comprehensive
knowledge base for decision-making (Ansel & Gash, 2008, Lang et al. 2012) to attempts to create
greater acceptance and adoption of new knowledge (Cash et al., 2003; Clark et al., 2016). When a
research project, like I-CHANGE, aims to promote behaviour or social change, it needs use
participatory approaches — I-CHANGE. Dissemination of knowledge on its own does not change
behaviours (Wilcox, 2008), and while scientific evidence is important, it seldom, if ever, solves
organizational or policy-level problems on its own (Sabatier, 1987; Contandriopoulos et al., 2010).
However, if done right, citizen engagement in participatory research has the potential to create a
sense of ownership, through awareness creation and knowledge co-production, and empowerment
by strengthening people’s skills, e.g., in monitoring or climate action, and creating community
cohesion (Cash et al. 20021; Lang et al. 2012).
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Engaging citizens to help identify and reduce the risks of excessively negative impacts of
environmental harm, such as climate change and pollution, serves multiple goals:

1. to have a well-informed society ready for rapid, co-ordinated and decisive action at local
and household level that is ready to support regional, national and global action, when
needed (Wiseman et al. 2010);

2. to map and monitor local climate, pollution, and health data for better space-specific local
and regional decision-making (Reye-Garcia et al. 2020);

3. to generate awareness and ownership of the local issues through collaborative production
of new environmental knowledge that the citizens perceive relevant, credible, and legitimate
(Cash et al., 2002).

4. to reduce inequities regarding the impacts of climate change by empowering more
vulnerable communities or populations to climate action (O’Mara-Eves et al., 2013).

In addition, engaging citizens has the potential not only to create awareness but also lead to
behaviour change — therefore collaborative initiatives between scientists and volunteers (i.e., citizen
science) have become very popular across many research fields. Citizen engagement in research
is not a one-way street — input from citizens might also create awareness in researchers, leading to
behavioral change in the priorities of researchers. The promise of societal transformation together
with scientific breakthroughs have made citizen science particularly attractive as a mechanism in
social change promoting sustainability research (Bela et al., 2016; Queiruga-Dios et al., 2020).

Living Labs provide an ideal platform for citizen science and engagement in participatory research
in a structured, place-specific manner. They also offer a useful forum to examine citizen science as
a mechanism to help promote environmental awareness and behaviour change. However, engaging
key community partners and citizens as active players in scientific research can be challenging.
Engaging people in long-term activities of local Living Labs creates additional challenges for projects
that want to create on-going monitoring systems and lasting social change.

Barriers to and drivers for both citizen participation and behaviour change are often very context-
specific and the internal and external factors influencing the outcomes differ from one cultural and
social context to another. Internal determinants that influence behaviour come from within a person,
such as awareness of the problem, perceived norms, or self-perceived efficacy. External factors, in
turn, refer to the influences coming from a person’s environment, including constraints such as lack
of time, social expectations, local policies, or access to necessary technology (Favin et al. 2004;
Karg, & Drechsel 2011). Understanding the range of barriers to and enablers for citizen participation
will help design more effective participatory research projects.

As aresult, a number of academic papers and how-to guides for citizen science, citizen engagement,
and Living Labs have increased almost exponentially (Scott et al. 2017; Hossain et al. 2018;
SISCODE 2020; Thuermer et al. 2022). The content and styles range from social scientific studies
(Vohland et al. 2021) to recipe books, offering stepwise checklists to go through, such as BiodivERSA
Citizen Science Toolkit (Goudeseune et al. 2020; See the end of Ch.1 for more). While guidebooks
are great for providing overviews of the necessary processes and pointing out to potential
challenges, they tend to oversimplify the situation and ignore the messy non-linear realities of citizen
science and stakeholder engagement. The documents that take complexities into consideration, in
turn, tend to become overwhelmingly long — despite their excellent content (e.g. Durham et al. 2014;
Harden et al. 2016). Moreover, despite the best plans based on the latest research and toolkits, once
researchers are on the ground dealing with citizens unexpected social situations arise and people
need to think on their feet — decisions have to be made, research implemented, conflicts dealt with,

9
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etc. Instead of offering systematic, linear instructions, this guideline focuses more on sharing
examples of building blocks and tips how to think about citizen engagement so that it leads to social
change.

This guide serves a special purpose on the transdisciplinary landscape of research focusing on
citizen science practiced in Living Lab contexts, to narrow down the vast literature in a useful manner
and to provide targeted advice for the I-CHANGE project. The shared feature to the I-CHANGE
Living Labs is that they aim to engage citizens in scientific monitoring using different kinds of sensors,
hoping to improve local environmental awareness and potentially generate behaviour change
towards fair sustainability transition. In addition to technical outputs, I-CHANGE also aims to reduce
societal knowledge-based inequities through an explicit focus on just sustainability transitions.

The challenges in this project range from the diversity within the interdisciplinary team of researchers
and practitioners to the diversity of the Living Labs, located in different countries, being at different
stages of development and focusing on different types of citizen science. Every project in Living Lab
is unique — every location has different conditions, including cultural, socioeconomic, political, and
biophysical environments. Even when a Living Lab has conducted research previously, the social
conditions have likely changed, emerging with a new combination of people and their expectations.
At the same time, the diversity creates opportunities of studying different ways of generating
awareness and assessing its impacts on behaviour. The literature on awareness creation, behaviour
change, citizen science, Living Labs, and just transitions is vast and stretches over a range of
disciplines in humanities and social sciences. The purpose of this guide is to provide concrete
guidance to overcome some of the main challenges in citizen engagement, identified by the State-
of-the-Art literature review. In addition, we provide a conceptual Just Transitions framework to
conduct participatory research for just sustainability transitions based on the findings of the literature
review.

“To produce usable knowledge for sustainable development, researchers
need to (i) listen to the potential users who they hope will act upon their
discoveries, adjusting their agendas to reflect those users’ needs rather than
the enthusiasms of academia or funders; (ii) integrate their work on
discovery and invention with complementary innovation processes
involving adjustment to fit local contexts, field testing, scale-up, and
retirement; and (iii) realize that new knowledge is more likely to become
useable knowledge when it is shaped to “fit” within, and thus draw utility
from, the system of existing ideas, technologies, and governing
institutions.”

(Clark et al. 2016, p.2).

10
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To create a shared baseline for discussions and planning, a brief introduction of the key concepts is
provided in the remaining part of the first Chapter. The second chapter describes the methods used
in the State-of-the-Art literature review, and Chapter 3 highlights the main issues important to pay
attention to when planning for the citizen and community engagement in your research. The
introduction of the new Just Transitions framework is introduced at the very end of this guide in
Chapter 4.

1.1 Citizen science in the Living Labs

Over the past few decades Living Labs have gained popularity as ‘innovation eco-systems’
(Paskaleva & Cooper 2021). However, Living Labs can have many functions and there is no
universally accepted definition for the term for Living Lab. Indeed, many competing terms have
emerged to describe similar approaches (Santonen 2018). The European Network of Living Labs
(ENoLL) which is the international federation of benchmarked Living Labs in Europe and worldwide,
referred to Living Labs (LLS) as:

OBJECTIVES OF THE GUIDELINES

This document responds to the [-CHANGE deliverable D1.2 and is an
output from Task 1.2.1.: Guidelines to promote the engagement and
awareness rising of citizens. The report provides a synthesis of the
drivers motivating the engagement and awareness rising of citizens,
from a systematic review of existing scientific literature. The first
objective is to identify the enabling factors for and hampering barriers
to the engagement and motivation in participatory research, including
co-benefits and co-harms re economic and social equity aspects in
citizen engagement and awareness raising on environmental impacts.
The second objective is to develop a framework for understanding “a
just transition”

The |-CHANGE Proposal (2021)

“User-centred, open innovation ecosystems based on systematic user co-creation
approach, integrating research and innovation processes in real life communities and
settings. They operate as intermediaries among citizens, research organisations,
companies, cities and regions for joint value co-creation, rapid prototyping or
validation to scale up innovation and businesses. LLs have common elements but
multiple different implementations.” (Santonen 2018, p.2)

In their review, Hossain et al. (2018, p.977), in turn, defined a living lab simply as “a physical or
virtual space in which to solve societal challenges, especially for urban areas, by bringing together
various stakeholders for collaboration and collective ideation”. Not all living Labs involve citizen
science, but those that do have been described, for instance, as “a place where technologies are at

11
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the service of citizens and of local governments to solve collective problems and to promote
democracy” (Nesti 2018, p.320).

Just like Living Labs, citizen science can be understood in a number of different ways but it broadly
refers to “the active engagement of the general public in scientific research tasks. Citizen science is
a growing practice in which scientists and citizens collaborate to produce new knowledge for science
and society” (Vohland et al.2021, p.1). Research participation in citizen science does not need to be
limited to technical data gathering and it can involve natural sciences, social sciences, and
humanities research (ECSA, 2020). Aims, activities and methods in citizen science vary and may
include different forms of involvement by the citizen volunteers. Citizen engagement can range from
monitoring, data collection and/or analysis to more co-creative approaches in knowledge production.
However, three main types of citizen science can be identified (Follett & Strezov 2015):

1. contributory — when participants primarily gather data for research;

2. collaborative — when participants gather, interpret or analyse data with the researchers;

3. co-creative — when participants participate in all stages of a research project from planning
to collecting, analysing and interpreting data, as well as disseminating the results.

TIP: Be explicit about the type of your research

When designing your research, be explicit about the type of research you are conducting,
because it will determine your engagement strategies and potentially also your ability to
generate behaviour or long-term change.

The type of citizen science is determined by the objective and outcome expectations of the project
— and the outcome expectations, in turn, determine the type of engagement needed for a successful
project: who is engaged, for what purpose, to what extent, as well as when and how they are
engaged. If the purpose of citizen science is just to collect data, such as bird sightings, it may not be
necessary to generate any broader attention to the project beyond finding interested citizen scientist
candidates. Usually, researchers can tap into the networks of interest organizations, such as
Birdwatcher’s Society, or schools to find a sufficient number of eager participants. Alternatively, an
ad in a local paper or an article launching the project may be enough to attract keen citizen scientists.
However, when a broader awareness creation and anticipated behaviour change are in the agenda,
a significantly more thought needs to be put in the engagement strategy of the project.

The research focused on the performance and effectiveness of Living Labs remains limited
(Schuurman et al., 2016; Santonen 2018; Paskaleva & Cooper 2021; Fuglsang and Hansen, 2022).
Hence there is a need to assess whether activities in Living Labs deliver the expected impacts or
have a sufficient number of evaluated projects to know what we can expect to achieve by Living Lab
activities. There is also a need to understand which layout or project components might be more
conducive to satisfactory outcomes in terms of solving societal challenges and creating permanent
value for users and stakeholders (Schuurman & Leminen, 2021).

Consequently, Living Lab literature itself provides little in-depth guidance for the type of citizen

engagement that may lead to behavioural or social change — particularly in research on citizen
science conducted in Living Labs. While the Living Lab and citizen science literatures have been

12
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growing almost exponentially over the past five years, barriers to engagement that is expected to
lead to behavioural change are often addressed relatively superficially: e.g. focusing only on a few
barriers, often making strong assumptions on cause-effects, and providing rather high-level
explanations to unsatisfactory outcomes, such as:

“‘However, high barriers exist to participate. Participants need the right knowledge, skills
and motivation. When it comes to coding and hackathons, technical barriers are very high
for the average citizen. This makes it hard to reach ‘mainstream’ citizens. Attempts to
include them as ‘thinkers’ in the hackathon teams have not been successful due to the
niche perception of the hackathon format (...) even though hackathons often aim at
enabling and facilitating citizen engagement.” (Baccarne et al. 2014, p.151)

"There are barriers to engaging citizens with smart city applications and smart city design.
Key amongst them is that most citizens are not sufficiently conversant with using and
interpreting data to use it as resource for learning about and modifying their behaviour and
environment.” Wolff et al. 2017, p.2)

While useful observations, these findings do seem to oversimplify a complex social situation about
how people want to use their free time or how citizens make decisions about where, when, and they
want to volunteer their precious leisure time.

There are recent studies that have pointed out discrepancies between theoretical idealizations and
the real practice regarding the ability of citizen science activities in Living Labs to create learning
experiences that would lead to behaviour or social change. For instance, Ersoy & van Bueren (2020,
p.98) talk about Living Labs as learning ecosystems with “some sort of ‘interactive collective social
learning model,” in which learning is not acquired from personal experiences, but from reciprocal
experiences, very much emphasizing the importance of transfer and distribution of
lessons/knowledge.” Many of these questions related to citizen engagement and social change have
already been discussed much more in depth in other literatures that focus on the social aspects of
human interactions and behaviour, such as community development, social psychology health
promotion, sustainability science — and even in some of the citizen science literature. While the
literature is vast, we have tired to collect some of the main building blocks to illustrate how to start
thinking about citizen engagement for social change, when conducting citizen science in Living Labs.

The social change potential of citizen science in your Living Lab can be improved by careful planning
of the stakeholder engagement. Stakeholder engagement can take place at different stages in the
research process, and the stakeholder groups that are good to involve in your project can play
diverse roles in it — many of them may not be engaged in the actual citizen science activity.
Stakeholders can also help you access potential citizen science candidates, particularly those whom
you otherwise might have hard time finding. Similarly, citizen scientists in your project can also play
a range of different roles in your citizen engagement and awareness creation activities, beyond data
gathering and data analysis. Central to the success of the project is to understand and be clear about
what you are doing, for what purpose, and what are your realistic strengths and limitations in each
given stage of the process regarding citizen, community, and stakeholder engagement.

In this guideline, we describe some key elements to help improve participatory processes in citizen
science projects for better research outcomes. In the following Section 1.2, we provide a few
examples of social scientific theories and models developed to promote awareness creation and
behavioural or social change in the society, as well as successful case studies to illustrate what

13
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exists in the available literature. In addition, we introduce three foundational components of any
community engagement that aims for social change:

1. How to think about the selection of partners and participants: what kind of partners you need,
what is their role in the project, and to what extent you would like them, or they are able, to
participate (Section 1.2.1);

2. How to identify the local key players and successfully engage with them (Section 1.2.2)

3. What to pay attention to in order to minimize conflicts or ensure or promote equity (Section
1.2.3)

Section 1.3, in turn, offers some background to equity discussions in sustainability transitions
literature for I-CHANGE Just transition framework development. Chapter 3 provides an overview of
the findings from the State-of-the-Art literature review, on barriers to and enablers for stakeholder
engagement and awareness creation, which can be used to improve project outcomes. The guideline
will be completed by the introduction of the I-CHANGE Just transition framework (Chapter 4), based
on the results from the review. The framework provides a foundation for more effective and equitable
engagement and awareness creation for future transitions.

TIP: Assess the value and purpose of engagement for each stage

Engagement has a greater potential to improve outcomes if you are clear why you engage
people in a given activity, which can be different at each stage of the process.

E.g. Engaging stakeholders at the design phase allows you to optimize the type of
measurements based on the experienced needs in the community (i.e. what do the
stakeholders see as the local priority problems?). On the other hand, engaging stakeholders
in planning the monitoring activities, once the monitoring instruments are ready, will help
you to better identify, i.e., most meaningful locations for monitoring, frequency for or extent to
monitoring activities, who might be best to conduct the monitoring, or what other specific social
or ecological factors you may want to take into consideration when designing your monitoring
activities (stakeholders are experts about the conditions and contexts in their own
communities).

1.2 Engagement and awareness creation

Creating awareness about existing problems or potential risks is the necessary first step to social
change and societal transitions. How to get people to buy certain products, wash their hands, stop
smoking, drive slowly, or use a different farming practice are just a few examples of the previously
identified needs for behavioural and social change. Many research fields provide studies analysing
different aspects of influencing human behaviour change, ranging from psychology, business, and
community development to health promotion, sustainability science and transdisciplinary research
literatures.

For novices working in social change, it is useful to be aware of at least some of the main models
and theories that have been developed over years studying the social phenomena. Social theories
of social change are simplified conceptual frameworks that help us understand how and why
people’s behaviours—or elements or structures of societies influencing people—come to be,

14
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change, and develop over time. In addition, there are social change models and theories that have
been developed, based on empirical studies, to guide the facilitation of social change.

Health promotion is possibly the oldest field of research systematically investigating how to facilitate
behavioural and social change towards specific societal goals, identified by scientific evidence base.
Consequently, it is also the literature that provides the greatest range of theories that help promote
awareness creation and behaviour change, such as Health Belief Model, Theory of Reasoned
Action, Transtheoretical (Stages of Change) Model (Figure 3), Diffusion of Innovation, Theory of
Nudging, Community Organisation and Community Building, Communication-Behaviour Change
Model, etc. (Nutbeam & Harris 2004; Vlaev et al. 2016). Many of these theories and models have
also been adapted to environmental and sustainability literatures - e.g., Prochaska and DiClemente’s
(1982) Transtheoretical Model with the five stages of behavioural change by Allen et al. (2002).

In this Section 1.2, we introduce a few useful theories and models to illustrate how they can be used
when planning citizen, community, or stakeholder engagement. In this report,

e Stakeholder refers to “any organized group of people, who share a common interest or stake
in a particular issue or system” (Grimble and Wellard, 1997), which includes also interest
groups that are not necessarily local, such as researchers and various levels or departments
of government as separate stakeholder groups;

o Citizens are considered as a collection of unstructured and unorganized individuals,
representing themselves — not any interest group; and

e Community, in turn, is understood as the local population, including businesses,
organisations, and authorities, who are present in the area.

The introduced models and theories range from high level conceptualisations to thought models
guiding practical action, starting from simple unidirectional awareness creation describing the
Diffusion of Innovation Theory to considerations of power asymmetries in citizen engagement
(Section 1.2.3).

Awareness creation is still often understood as simple act of one-way communication, as described
by the Diffusion of Innovation Theory, that is based on studies of the ways new ideas are adopted
(Nutbeam & Harris 2004). In this context, innovation refers to “an idea, practice or object perceived
as new by an individual” and diffusion, in turn, is defined as “the process by which an innovation is
communicated through certain channels over time among members of a social system” (Rogers
1983). The empirical research leading to the Diffusion Innovation Theory identified five factors that
influence the speed and success of awareness creation (Rogers 1983; Nutbeam & Harris 2004):

The characteristic of the potential adopters;
The rate of adoption;

The nature of the social system;

The characteristics of the innovation; and
The characteristics of the change agents.

arwpnE

While other studies have pointed out that awareness creation on its own does not tend to change
behaviours (Sabatier 1987; Wilcox 2008; Contandriopoulos et al. 2010; Clark et al. 2016), the large
scale empirical studies behind the theories provide often very useful insights. For instance, social
change literature talks often about, innovators, early adopters, community champions, change
agents or frontrunners, who are the early adopters of new ideas and are hence useful in awareness
creation (Section 1.2.2). Rogers et al. (Rogers 1983) categorised people by the speed they adopted
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new ideas and pointed out that although the ‘innovators’, who make about 2-3% of the population,
may be quick at adopting new ideas, they were often considered less trustworthy by others because
they were fast to change opinions. The other four categories are: early adopters (10-15%), early
majority (30-35%), late majority (30-35%), and laggards (10-20%). Early adopters are more
mainstream but more open to change, usually with some personal, social, or financial resources to
take action. The early majority is more willing to change and has been persuaded about the benefits
of the change by the early adopters. The late majority needs to see clearly established benefits
before they change behaviours, and it includes the skeptics and people who do not want to take
risks. The laggards are the most conservative group of people, who dislike and often actively resist
change. (Nutbeam and Harris 2004).

Public engagement

Deficit model . .
eficit mode with science model

SCIENTISTS SCIENTISTS ‘

OUTCOMES \
Partially informed OQUTCOMES

science .
Wholly informed

1-WAY: 2-WAY: science.
Distribute knowledge & Contribute knowledge &  mmss-  Tryst of scientific
insights insights for mutual learning information,
INTENDED impactful policies,
OUTCOMES meaningful change
Increase
understanding &
support of science
MEMBERS
MEMBERS OF THE PUBLIC OF THE PUBLIC
(Stakeholders, interested (Stakeholders,
persons) interested persons)

Figure 1: Alternate models of public engagement between scientists and the public. The deficit model
is an example of 1-way communication from scientists to the public, often with good intentions but
incomplete outcomes. The public engagement with science model represents 2-way communication where
the public contributes to the knowledge-sharing process to produce better science (Adapted from
Hopfensperger et al. 2021, p.222)

Understanding the dynamics of individual and social behaviours can be very useful when designing
research for sustainability transitions. Another large-scale study, supporting Roger et al.’s findings
and providing useful findings for awareness creation, is Putnam et al.’s (1993) research on civic
traditions in modern ltaly, in which they concluded that the speed of information flow depends on the
level of trust and density of social networks. Putnam et al.’s findings support also the common saying
often emphasised in community development contexts: “The change happens in the speed of trust”.
Over the past few decades, new research demonstrated that making people aware about new
innovations or issue is only a small component in the process to promoting behavioural change.

A common, strongly growing, trend in the literature is the recognition that, for sustainable
development and just transitions to happen, collaborative and inclusive participatory processes are
necessary — active engagement is needed to generate stakeholder buy-in and knowledge, that is
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perceived credible, relevant, and legitimate by people (Cash et al. 2002; Olson et al. 2014; Clark et
al. 2016). While science is still conducted following conventional rigorous scientific principles, we are
slowly learning to understand how science and its societal impacts can be made stronger (more
systemic) and socially robust by stakeholder engagement (Cash et al. 2002; Minkler 2010; Clark et
al. 2016, Sakic Trogrlic et al., 2019 — see Figure 1).

BEHAVIOURAL MANIFESTATIONS
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Figure 2: Logic model for determinants of community capacity to respond to threats to environmental
health (Adapted from Freudenberg et al. 2004, p.474)

Furthermore, fields explicitly studying how to promote social change, such as health promotion,
provide often stepwise guidance for practitioners to develop interventions that facilitate awareness
creation, behavioural or social change, guided by evidence-based theory-informed models and
theories that can be useful in citizen engagement planning (See Figures 2-4). For instance, in the
1990s, health promotion practitioners concluded that health communication on its own was not
efficient in the long run — people were horrified by gross pictures of smoker’s lungs but the emotional
effect weaned off after a while without generating behavioural change. Further studies on criteria
and characteristics of effective health promotion led to the development of social-ecological models
of health (Stokols 1996; Schulz and Northridge 2004) and emphasis on community engagement
(Freudenberg et al. 1995; Berkman et al. 2000; Heaney and Israel 2008; Wagemakers et al. 2010).
Figure 2 shows a typical logic model, base don social-ecological models of health, used in practical
health promotion when community-based interventions are planned to create awareness about a
specific health risk and to promote beneficial behavioural or policy changes.

All theories and models have their limitations, but they can help create overview of the steps needed
to facilitate change. For instance, Transtheoretical Model (Figure 3) demonstrates the stages of
change where different types of intervention could be used to actively promote behaviour change,
ranging from precontemplation, when a person is not even considering change, to active
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maintenance of the changed behaviour. Transtheoretical in the name refers to appropriate change
theories that the interventions at respective stages could be based on — e.g. the Theory of Nudging
could be informing the intervention in contemplation or precontemplation stages and theory of
reasoned action when the person is ready to make changes in the planning stage.

Precontemplation
Unaware of behaviour

or need for change,

not planning to make change.

If lapse or
new target

Precontemplation

Maintenance
Achieving results and
behaviour becomes
part of daily life.

L

STAGES Contemplation Thinking about change.
Seeking out support
OF and information.
_ CHANGE
Action ’ (Prochaska & DiClemente 1982) .
Taking positive Preparation

Contemplation

Planning to make
chaneg. Gathering
confidence and
resources.

steps to make
change and putting
plans into practice.

Preparation

Figure 3: The Transtheoretical Model for the Stages of Change. (Adapted from Prochaska & Di
Clemente (1982).

The Transtheoretical Model (Figure 3), developed by Prochaska and DiClemente (1982), operates
on the assumption that people do not change behaviors quickly and decisively. Rather, change in
behavior, especially habitual behavior, occurs continuously through a cyclical process. The TTM is
not a theory but a model; different behavioral theories and constructs can be applied to various
stages of the model where they may be most effective. (LaMorte 2019)

The Nudging Theory refers to “interventions that involve altering the properties or placement of
objects or stimuli within micro-environments with the intention of changing health-related behaviour.
Such interventions are implemented within the same micro-environment as that in which the target
behaviour is performed, typically require minimal conscious engagement, can in principle influence
the behaviour of many people simultaneously, and are not targeted or tailored to specific individuals.”
(Hollands et al. 2013). Theory of reasoned action, in turn, was developed by Ajzen and Fishbein and
it builds on the assumption that intention to act is the strongest factor influencing behaviour and that
the “desired outcome will occur if a particular behaviour is followed” — hence if intervention is
designed to influence attitudes and beliefs guiding the intention, the behaviour will be changed and
expected outcome achieved (Nutbeam & Harris 2004).
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Figure 4: The COM-B Based Theory of Change (Adapted from Mayne 2015)

COM-B model of behaviour change (Figure 4), also part of the I-CHANGE project, is based on the
Theory of Change (ToC) principles and more commonly used in project evaluation practices. (Mayne
2015). A ToC is a model of how the intervention is expected to work (ex ante) or has worked (ex
poste). It requires that researchers — and other project partners — identify a causal pathway showing
the linkages between the sequence of steps in getting from activities to impact (impact pathways).
The impact pathway becomes a theory of change, when researchers explicitly describe the causal
assumptions behind each link in the pathway—what has to happen for the causal linkages to be
realized (Mayne 2015). In the COM-B model behaviour (B) occurs as the result of interaction
between three necessary conditions, capabilities (C), opportunities (O) and motivation (M).
Capability refers to the individual's psychological and physical capacity to engage in the activity that
is expected or anticipated of them. It includes having the necessary knowledge and skills to conduct
the activity. Motivation is defined as all those brain processes that energize and direct behaviour,
not just goals and conscious decision-making. It includes habitual processes, emotional responding,
as well as analytical decision-making. Opportunity, in turn, is understood to cover all the external
factors that make the individual behaviour possible or prompt it. (Michie et al. 2011, p.4). The greatest
benefit of ToC is that it makes causal assumptions explicit and forces researchers to examine their
expectations at each step in the research process — it also makes the research planning team identify
more explicitly what needs to get done to achieve the outcome expectations.

There are several limitations in most behaviour change related theories. They often ignore the social
contexts in which the change occurs (see barriers in Chapter 3) and they tend to assume that people
make coherent and logical plans when making decisions, which tends not to be the case for many
people (LaMorte 2019). However, if the limitations are taken into consideration, social change
theories and models can be useful when planning — and analysing - research that aims for awareness
creation and behaviour change.
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The next three sections introduce examples of two models and one theoretical conceptualisation
that can help draw attention to concrete process planning steps that can be critical for the success
in citizen engagement and awareness creation.

1.2.1 With whom to connect: Circles of influence

In all participatory research projects, there is a wide range of stakeholders who are engaged in the
projects to varying degrees. There are different ways to define stakeholders but, in sustainability
research contexts, it is usually defined as “those persons or organisations that have, or claim to
have, an interest or share in the project undertaking” (Cleland1989, p. 31). In the case of the I-
CHANGE Living Labs, stakeholder groups could include, for instance, various subgroups of citizen
scientists/ citizens, the Living Lab coordinating group, other I-CHANGE researchers, local
municipalities, local government institutions, local non-governmental organizations, and to some
extent also the local general public.
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Figure 5: Circle of Influence Model (Adapted from Jones at el. 2009)

Central to the success of stakeholder engagement is not only to understand the needs, interests,
and limitations of diverse stakeholder groups, but also be explicit and strategic about their roles in
the project. There are a number of ways to go about planning the engagement, but probably the best
known one is identifying the “circles of influence”, which was described by Jones et al. (2009, p.4)
as follows:

“The Circles of Influence Model illustrates the stakeholder structure of Community-
Partnered Participatory Research initiatives through a set of concentric circles: a core group
of partners representing diverse stakeholders for a given issue; a set of resident experts
(eg, community members, consultants) who move in and out of the initiative for given

20



Guidelines to promote the engagement and awareness raising of citizens - D1.2 I-CHANGE

issues, advising and participating in work groups; and the community-at-large that both
benefits from the initiative and provides input as the initiative unfolds. These stakeholders
are engaged under the guiding principles of the partnership or collaboration in a set of
specific functions or tasks: goal setting, planning, implementation with shared responsibility
and authority, and results sharing or dissemination.”

The Circle of Influence Model (Figure 5) can be used to identify different stakeholder groups and to
clarify their potential roles and influence in their respective roles. The model can also be used for
communication planning. To optimize the impact of the project, it is useful to think about who needs
to be involved in knowledge exchange, how (the channel of communication), about what, for what
purpose, and how often. People or organizations in the Circle of Concern (Figure 5), for instance,
would primarily only be involved in establishing a baseline for the research through surveys or
interviews or the more active informing them about findings through social media, blogs, or local
news channels.

Whether key stakeholders land in the Circle of Partial Control or Circle of Influence usually depends
on the time and resources — in-kind or financial — they are able to dedicate to the project. On the
other hand, while all interested parties may not have capacity to be part of the project, they can play
a critical role helping to create connections, proving locally relevant information, or help distribute or
implement findings.

TIP: The importance of engaging local decision-makers

For instance, it is often if not always, useful to get the Mayors and municipal departments on
board and keep them in the loop with regular communication about the project. Providing
decision-makers with fact sheets or background briefs, that can be used as evidence-base for
policy making, is one way to support them in a manner that is meaningful to them. It is also
good to be flexible, open, and transparent with local organisations regardless of their ability to
engage. While the mandate of a small local environmental organization may be well-aligned
with the project goals, they may have little capacity and too many competing interests (e.g.
projects funded with staff salaries) to dedicate staff time to help the project; yet their social
networks and social media platform may be invaluable for I-CHANGE — both in terms of
recruiting citizen scientists and disseminating results.

1.2.2 How to connect: Community champions or gatekeepers

Social networks can play a significant role in enhancing stakeholder and, particularly, citizen
engagement. The role of networks is especially vital where risk perception is low and behaviour
change has to be supported by various strategies (Drechsel & Carg 2013). However, it can be
challenging to engage community members as someone who does not live in the community. People
are likelier to join innovative projects — or change their behaviours — when the new ideas are
introduced by someone they trust. The sense of mutual trust appears to play a much greater role in
the initiation of collaborative activities than actual knowledge about the project in question or one
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another’'s mandates (Abernethy 2014). In general, trust has been identified as a key factor in cross-
sectoral collaboration and stakeholder engagement (Wakefield & Poland 2005).

Local stakeholders, such as municipal council members, public servants, or community
organisations can be asked to identify active community members, who are able to identify potential
participants (Anderson 2005). Usually communities have at least a few individuals, who are eager to
try new things, explore ideas, and create change. They are often called community champions
(Lindsay et al. 2019), gate keepers (Anderson 2005), change agents (Moore 2005) or opinion leaders
(Keys et al. 2016). Community champions are defined as motivated community members who self-
select to participate in engagement processes and can play a crucial role alongside professionals in
leading change processes (Lindsay et al. 2019). They can help promote your project and facilitate
contacts, because they usually are enthusiastic about encouraging others to become involved or
embrace a particular action idea (Worthy et al. 2016). One strong potential driver for effective
engagement processes, that may be more effective at creating local awareness and leading to
behaviour change, is to engage community champion early on — even at the planning stage, because
they tend to know their communities really well.

TIP: Local stakeholder organisations can help identify community
champions.

It is good to start by reaching out to stakeholder organisations, whose mandate aligns with
I-CHANGE focus areas, such as climate change, environmental pollution, sustainability, or
health. They may not only want to support the project, but they are also likely able to direct you
to key individuals whom you should engage.

Word of caution: Community champions or other leaders may also slow down the process. If the
local communication leader or community champion does not agree with your project approach or
its conclusions, they may end up working against you. It is therefore good to vet people if possible
and invite a range of different kinds of people, not to be dependent on one individual.

1.2.3 Power aspects of participation

Power is present in all human interaction. It refers to influence and impact and is not a negative entity
as such. Power dynamics become even more protruding in participatory research, where diverse
stakeholders and different disciplines are engaged in the processes (Marshall et al. 2018; Pohl et al.
2010). Power asymmetries may also exist between researchers because of differences in language,
theories, concepts, terms and methods applied in respective disciplines, as well as different
approaches to understanding and studying the world (Eigenbrode et al. 2007). As a result of those
differences, power relations may affect the various aspects of the research process from planning to
knowledge integration, even though the research should be based on an equitable and reciprocal
interdisciplinary exchange (Callard and Fitzgerald 2015, p.96-104).

In participatory research, power dynamics are also present between the researchers and participants
(Hart et al.,, 2013; Wallerstein, 2020). Academics tend to take control over the process, often
unintentionally because of their focus on their scholarly output expectations. However, too
dominating leadership in participatory processes may create unnecessary barriers, i.e., to
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engagement (Chapter 3). Some level of leadership and guidance is usually expected by the
researchers, but the most critical aspect is the style of leadership and whether the participants feel
heard and respected. There are usually also power hierarchies among the practitioners that may
reflect social, educational/cultural or financial capital they have (Bourdieu, 1977). In Living Lab
engagement processes, it should be considered as a sensitive component of stakeholder
engagement that needs to be addressed in the planning stage and paid attention to throughout the
project.

The way the research team interacts with people and one another — the language, roles, and
processes that are selected or designed will influence the outcomes of engagement. Furthermore,
individual or organizational agendas may easily lead to conflicts and push away critical stakeholders
if attention is not paid to foster respect and diversity. Not understanding the social sensitivities related
to power imbalances, such as employer-employee (e.g. frontline worker’s ability to represent their
organisation or express their personal opinion) or scientist-citizen relationships (i.e. educational
status/ social status), can make the project inaccessible to people.

Power dynamics is also about selecting the right
approaches to support awareness creation and

behavioural change. Power sharing in projects and 8 Citizen Control
programmes is a mechanism to facilitate social change.
As pointed out by Stephan et al. (2016, p. 1269), “shift 7 Delegated Power Citizen Power
in power relationships is also reflected in the nature of
leadership, which is connective, inclusive, and power 6 Partnership
sharing, and mobilizes diverse stakeholders around the
shared purpose of stimulating positive social change in E Placation
a specific area”.
4 Consultation Tokenism
One of the most renowned models for highlighting
power asymmetries in engagement is Arnstein’s ladder 3 Informing
(Arnstein 1969). It provides an easily understood
overview about the different types of power sharing in 2 Therapy
citizen engagement contexts (Figure 6). However, Nonparticipation
Arnstein’s ladder also generates an oversimplified 1 Manipulation

fallacy that successful engagement processes require | ||
full citizen control (Tritter and McCallum 2006); in many . Figure 6: Arnstein’s ladder. Eight rungs on the
contexts, participants may be quite content and the ladder of citizen participation (Arnstein 1969)
project successful with lesser degree of control. The

degree of engagement depends on what the research project wants to achieve by engaging
respective stakeholder groups — some groups may just need to be kept informed, while others need

to be part of the planning. Anyway, Arnstein’s ladder helps make power explicit in the planning phase,
and it is an important model to know in academic contexts.It may help in the first stages of planning

of the engagement, but it is linear and tend to oversimplify the complex set of relationships that exist

in stakeholder engagement. It is equally vital to pay attention to the diverse roles and responsibilities

of the individuals, communities and authorities involved in participation and how they may be
influenced by the chosen engagement approaches (Collins & Ison 2009).
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1.3 Just transitions and equity in citizen engagement

The literature on sustainability, green, and just transitions is vast. This chapter aims to capture some
of the main principles related to equitable social changes that most scholars seem to agree on, to
provide a solid theoretical foundation for the I-CHANGE Just Transitions Framework. In some of the
sustainability literature terms equality and equity are used interchangeably, but we focus explicitly
on equity referring to the state of fairness in the outcomes for different individuals or groups as the
desirable outcome (See Rogers 2012 below). Indeed, intra- and intergenerational equity is one of
the foundational principles of sustainability (Brundtland et al. 1987, Gibson 2006).

“Just Transition reflects a desire to protect those left behind by the Green Transitions, often
reinforcing capital’s “jobs vs environment” trap. In its more proactive and expansive
versions it aims towards a more socially and ecologically just Green Transition as an
alternative to the various forms of green capitalism and green growth competing for

hegemony (Tienhaara 2014; Jacobs 2012; for a critique see Sweeney 2015)”

Socioeconomic inequality refers to disparities in income, wealth, status and
political access, all of which tend to go together.

Equality is a quantitative standard, determined by the level of similarity in
these metrics.

Equity is a qualitative ethical concept that refers to the level of fairness in
the outcomes for different individuals or groups.

Social sustainability refers to the ability of societies to meet human physical,
social, and emotional needs on an ongoing basis.

Equality and equity are integral to social sustainability.

(Rogers 2012, p.1)

However, justice in context with sustainability is not just about equitably shared natural resources or
fair outcomes of environmental decision-making but also about fair processes in reaching those
outcomes (Keir et al. 2014). Just transitions is a complex and contested topic. As Stevis et al. (2020,
p.2) critically pointed out after the Just Transition COP of 2018 in Poland, that instead of providing a
clear sense of how a just transition can be achieved, the meeting merely “exposed the gap between
climate policy makers’ narrow understandings of just transition, and the complex and multifaceted
reality of a ‘living concept’ whose origins and meanings lie deep in the everyday experiences of
workers and frontline communities”. Because of the ambiguity related to the conceptualisations of
just transitions, we have chosen to take a different path.
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The I-CHANGE Just Transitions Framework as a research approach promotes just societal
transitions towards sustainability in a manner that, in principle, can be used to promote both
economic and socio-technical transitions in an equitable manner — particularly focusing on citizen
science conducted in Living Labs as the mechanism to create environmental awareness that may
lead to behavioural and social change. That said, we have chosen to develop a more pragmatic
approach to the new framework development. Building on the findings of our literature review and
Williams and Robinson’s evaluation framework for sustainability transitions, we highlight the practical
aspects needed in stakeholder engagement known to promote behavioural and social change.

PRINCIPLES OF THE EVALUATION FRAMEWORK
FOR SUSTAINABILITY TRANSITIONS

1. Process - fairness and inclusivity of the process, the quality and
appropriateness of the tools and methodologies used, and the adaptive and
reflexive capacity of the process;

2. Societal effects —short term “splash” outputs and medium term
“ripples” or outcomes of the process;

3. Sustainability transition impacts - longer term impacts that reflect
societal transition such as socio-technical systems and governance,
interlinking regime rules and behaviours, reinforcement at multiple levels,
actors and practice, and socio-ecological systems

(Williams & Robinson 2020)

The I-CHANGE Just Transitions Framework as a research approach promotes just societal
transitions towards sustainability in a manner that, in principle, can be used to promote both
economic and socio-technical transitions in an equitable manner — particularly focusing on citizen
science conducted in Living Labs as the mechanism to create environmental awareness that may
lead to behavioural and social change. That said, we have chosen to develop a more pragmatic
approach to the new framework development. Building on the findings of our literature review and
Williams and Robinson’s evaluation framework for sustainability transitions, we highlight the practical
aspects needed in stakeholder engagement known to promote behavioural and social change.

For the sake of the -CHANGE Just Transitions Framework, it is important to recognize that, societal
transitions for sustainability cannot be planned nor controlled by a central actor (government or other)
to realise specific objectives — simply because of the complexity of social-ecological systems
(Berkhout et al. 2003; van der Kerkhof & Wieczorek 2004). However, we can collaboratively help
create conditions that promote behavioural and social change (Loorbach & Rotmans 2010; Abson
et al. 2017; Luedertitz et al. 2017) — and that is what the I-CHANGE Just Transitions Framework is
about. It is provides guidelines to the effectively equitable and inclusive thinking in the planning and
practice of citizen science projects conducted in Living Labs.
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Participants in research should reflect the diversity of the local culture and conditions, taking into
account race, ethnicity, gender, age, etc. The lack of diversity among research participants can have
serious ethical and research consequences. However, there is a difference between diversity and
representativeness — indeed, representativeness and diversity can be interpreted in multiple ways
and can conflict with one another. Purposive design approach, is an example of a method that helps
create appropriate strategies to compile representative and diverse mini-publics, depending on the
purpose of the study (Steel et al. 2020)

TIP: Style of engagement impacts engagement success

In participatory research, the chosen model of engagement and power sharing will influence
the attractiveness of your project to potential partners and participants as well as its societal
impact, but greater degree of sharing will also complicate the project. It is good to be explicit,
transparent, and rational about the decisions related to power.

USEFUL LITERATURE

CITIZEN SCIENCE
e Goudeseune et al. (2020). BiodivERSsA Citizen Science Toolkit, for Biodiversity Scientists.
https://doi.org/10.5281/zen0do.3979343

e Pettibone et al. (2016). Citizen science for all — a guide for citizen science practitioners. Available
online at www.buergerschaffenwissen.de.

e Vohland et al. (2021). The Science of Citizen Science.
https://library.oapen.org/bitstream/handle/20.500.12657/46119/2021 Book TheScienceOfCitizenSci
ence.pdf

e Participatory Science Toolkit against Pollution: https://actionproject.eu/toolkit/

STAKEHOLDER ENGAGEMENT
e Durham et al. (2014). The BiodivERSA Stakeholder Engagement Handbook.
https://www.biodiversa.org/706/download

e Harden et al. (2016). Review 5: Evidence review of barriers to, and facilitators of, community
engagement approaches and practices in the UK.
https://www.nice.org.uk/guidance/ng44/evidence/evidence-review-5-community-engagement-
barriers-and-facilitators-pdf-2368403681

e Circles of Influence (Deutsche AIDS Hilfe). https://www.pg-hiv.de/en/method/circles-influence

e Toolkits for transdisciplinary research: https://i2insights.org/2017/07/25/toolkits-for-
transdisciplinarity/

e SHAPE-ID Toolkit: tools and resources for interdisciplinary and transdisciplinary research: https://rri-
tools.eu/-/shape-id-toolkit-tools-and-resources-for-interdisciplinary-and-transdisciplinary-research
LIVING LABS

e European Network for Living Labs: Enduser engagement toolkit, Social & Creative MED Community
Toolkit, SISCODE Toolbox, etc.: https://enoll.org/toolkits/
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2. Methods

The social scientific literature on topics citizen engagement, awareness creation, and just transitions
is very extensive. As the focus of the I-CHANGE project is to investigate citizen science conducted
in Living Labs, the scope of the report was narrowed down to literature that would facilitate the overall
objectives of I-CHANGE in theory and practice. Since the project is inter- and transdisciplinary by
nature, it was deemed that most beneficial for the project would be to create a general overview and
guidelines to the topic that is easy to follow by all disciplines, instead of a formal social scientific
academic review of the literature.

This report is based on a State-of-the-Art literature review as described in Jesson et al. (2011, p.80-
82). Authors used their expert knowledge to limit the search, using citations and scanning key
journals and search engines (Google Search and Scopus), based on known key focus areas, known
leading expert authors, and central literatures. The selected keywords, representing known issues
in participation and engagement for social change, were used in various combinations to make sure
that also the most recent, yet less cited, literature was included. The keywords included but were not
limited to citizen science, citizen/stakeholder engagement, awareness creation, behaviour change,
barriers, enablers/drivers, trust, power, etc. Primary focus was on the citizen science, sustainability
science, environmental governance, transdisciplinary research, community development/urban
planning, social psychology, and health promotion literatures — but other papers were also included.
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Figure 7: Overview of the literature review. An illustration of the focus points of the literature review in this
report, which aims to identify barriers to and enablers for engagement and awareness creation, under the
umbrella of equitable action that leads to just transitions..

Figure 7 provides an overview of the main points of intervention this report focuses on (marked with
guestion marks). While a significant number of papers are referred to in this document, the more
systematic review of papers was limited to 38 papers that were identified as most representative to
help create an overview of the most pressing issues related to stakeholder engagement and
awareness creation — in context with Living Labs citizen conducting science activities for behaviour

27



Guidelines to promote the engagement and awareness raising of citizens - D1.2 I-CHANGE

change and just transitions. The review team consisted of ten researchers from various I-CHANGE
working groups and included natural and social scientists (both qualitative and quantitative
researchers) from five different partner organizations. The list of the papers included in that review
can be found in appendix A. The findings from the literature review were grouped thematically using
adapted thematic network analysis (Attride-Stirling, 2001) and the resulting network structure was
used as a foundation for the I-CHANGE Just Transitions Framework

3. Understanding challenges in and drivers for participation

This chapter provides the foundation for a new kind of approach to citizen engagement and
awareness creation for behavioural change and just transitions, based on the analysis of the findings
in our review. The findings and their analysis will be discussed in this chapter, while their implications
to the development of I-CHANGE Just Transitions Framework will be presented in Chapter 4. Central
to this analysis is to help us understand how various factors (barriers and enablers) and unintended
consequence (co-harms & co-benefits) influence the potential of citizen science activities in Living
Labs to promote positive social change.

Citizen, community and stakeholder engagement and continued patrticipation are all about social
relations and communication, but there are a number of social aspects in citizen science projects
that often remain implicit or completely unrecognized - leading to less-than-optimal outcomes and
even conflicts. For instance, successful stakeholder engagement has the potential to provide insight
into and the power and trust relations in local communities, paving the way for truly meaningful citizen
engagement. The visible active engagement of stakeholders is made all the more meaningful
because it demonstrates to citizens that their engagement actually matters and is being noticed. The
question is: what factors to keep in mind when planning or engaging people? In this chapter, we
bring up and discuss factors influencing participation that most commonly appear to affect citizen
science activities and, consequently, any potential behaviour and social change.

The literature on various aspects of citizen engagement and awareness creation is vast. It consists
of a diverse range of observations, insights, and advice from academic analyses to practical toolkits
— most of the papers solidly grounded on empirical studies. For instance, a study, focusing only on
barriers to and facilitators of community engagement approaches related to health in the UK,
identified a total of 4,889 titles and abstracts for their initial screening (Harden et al. 2015). A Google
Scholar search on “citizen science” + “barriers” gives over 26,000 hits and “community engagement”
+ “barriers” results in 102,000 hits. However, the existing literature on citizen, community, and
stakeholder engagement implies that drivers for and barriers to the engagement of people are similar
in most, if not all, fields ranging from public health and emergency management to environmental
issues and consumer behavior all across the world (Sutton et al. 2001; Drechsel & Karg, 2013;
Harden et al. 2016; Ramsbottom et al. 2018; Parrish et al. 2020; Dutta et al. 2021). Similarly,
concerns regarding power relations and asymmetries in citizen engagement have been highlighted
across the literature (e.g. Cooke & Kothari 2001; Hickey, 2004; Brunger & Wall, 2016; Gerlak et al,
2019; Maher, 2019). This allowed us confidently to narrow our analysis specifically to support the
goals of I-CHANGE, investigating citizen science as a mechanism for awareness creation,
behavioural change and potential just transitions.

While all the highlighted issues emerged from the literature review, we also provide some tips and
inspiration from the vast empirical experience of the authors. Other components in the I-CHANGE
project, such as Ethical Guide (D1.7), Methodological Guide (D1.8) and Learning Platform (Task
1.4.3), will provide further practical recommendations of how to proactively overcome any potential
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barriers. To be able to establish a foundation for the I-CHANGE Just Transitions Framework, we are
interested in understanding enablers for and barriers to getting people engaged in citizen science —
and to retaining their interest in conducting citizen science to increase the potential for awareness
creation and behaviour change. Our review findings indicate that, in context of environmental
awareness created by citizen science and other citizen engagement, barriers to and drivers for the
increase in awareness — and potential behaviour change — appear to be very similar to those
engaging people in the first place (Semenza et al. 2008; Gifford et al., 2011; Grilli & Curtis, 2021).
Consequently, in this report, we are discussing enablers and barriers in both processes
interchangeably. Furthermore, co-benefits and co-risks were not mentioned in any of the documents
we reviewed, therefore we discuss the topics separately on their own, in Section 3.3. In general,
effective engagement of citizens or other stakeholders for just transitions is more about learning to
think equitably and inclusively in practice than it is about creating stepwise toolkits for participatory
research.

You cannot prepare for all the potential barriers to your research, but you can create a resilient
project with good planning, respect, good communication and explicit transparency. As concluded
by Pocock et al. (2018, p.280): “Sustained investment and commitment should be made available to
overcome important social barriers (especially for institutions), to develop locally relevant
approaches (including participatory approaches based around the needs of participants, not just
institutions) and to support networks of practitioners. This will help the opportunities we identified to
provide great benefits to nature, people and society”. The following sections will provide more
concrete ideas what you may want to pay attention to when designing your participatory research
aiming to promote awareness creation and behaviour change.

There are two aspects to stakeholder engagement in citizen science that are good to keep in mind
(1) stakeholders can be engaged in different ways and for different purposes at various stages
of the research project (Figure 8); and
(2) citizen science projects that effectively end up influencing social change are always
dependent on more than just the engagement of the citizen scientists — they also require
engagement of other stakeholder groups.

Figure 8 illustrates the different stages in a research project, such as I-CHANGE, in which
stakeholders - including citizen scientists - can be engaged. As community residents tend to know
their communities better than the visiting scientists, the project can benefit from their insights. Even
if the researchers may be from the community, individuals and organisations with different
backgrounds can bring important perspectives to the table that may be critically valuable when
framing and prioritizing the local problems (Finding the topic). Citizen scientists are obviously part of
the data collection processes but, due to their local knowledge and other possible expertise, they
might also provide invaluable insights when analysing data. Furthermore, other stakeholder groups
not involved in citizen science activities, such as the local planning department or healthcare
providers, might have local data that would help establish a more comprehensive and contextualized
analysis of the findings or otherwise help in the interpretation of the data. And last but not least, local
stakeholder can be a tremendous help in sharing the findings through their networks and
communication channels, such as local newsletters or social media sites.
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Figure 8: Different stages for stakeholder engagement in a research process

Each of these stages in research may involve a range of different types of stakeholder groups, each
engaged differently for different purposes ad based on their interests, availabilities, and capacities.
The local planning department may have a Climate Change Specialist with a relevant mandate and
existing local context-specific datasets related to the topic or local environmental organisation may
have monthly popular newsletter with a wide outreach. The ability and capacity of the local Climate
Change Specialist to engage in different degrees throughout the project might be significant, while
the engagement need of the newsletter coordinator might be limited to the distribution of any project
updates and findings. As pointed out by Pandya (2012, p.316):

“Community engagement can take several practical forms, including the distribution of
equipment and small grants to local organizations, formal community presentations
(especially effective when engaged community members present to less-involved
members), informal gatherings, coauthored publications and curricula, and briefings for
decision makers.”

In addition to the enablers and barriers directly influencing the participation of stakeholder groups,
there are various factors that may affect the project outcomes and engagement rates indirectly. For
instance, appropriate selectin of roles may matter. Ganzevoort et al. (2017) suggest viewing citizen
scientists as curators rather than as owners of the data, because they care about how the data is
used. The ownership of data or role of citizen scientists, in itself, is neither a barrier nor an enabler
in a project, but they can become issues if not openly discussed early on. Sometimes citizens prefer
more passive roles — to be trained and just do their data collection — but some participants may prefer
a more active role and greater responsibilities (Pandya 2012; Robinson et al. 2018). One of the
findings, that came across loud and clear in different forms throughout the reviewed papers, is that
top-down planning does not work in citizen engagement - “designing research with the community
and not to the community” (De Santis et al., 2019). With transparent and open negotiations in the
early engagement phase, Living Labs and research projects can greatly benefit from the diverse
knowledge and skills of their participants and partners.

3.1 Challenges in participation

There is a general acknowledgement that engaging stakeholders is necessary for effective social
change and just sustainability transitions. Not only do we need the diverse knowledge of various
stakeholders to gain sufficient understanding of problematic issues to develop solutions, but we also

need the buy-in of people to promote any behavioural or social change.
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TIP: The key for successful engagement is to make your research
meaningful to people and ensure that your participants and other
local stakeholders feel that you take their needs into consideration.

Engaging people in the planning of your research does not mean that you have to involve them
in everything or at every stage of your research. Most stakeholders are not even interested in
that. In the I-CHANGE project, for instance, research teams and Living Labs are at different
stages of the development. Some of the Living Labs already exist and some are still forming.
At the same time, some of you want to test specific monitoring equipment that you have
already designed, and others want the the local stakeholders of the Living Lab to be part of
deciding what will be monitored based on the needs of the community.

Critical for your success is to engage stakeholders based on where you and they are at
in the process. For instance, IF you are in a position to allow stakeholder needs guide the
design of your monitoring equipment, you need to find a way to define the scope of your
flexibility (what can be monitored) and identify what the main community needs are related to
the issues within the scope of your capacity and interest. IF you already have a monitor you
want to test or specific data you want to collect, collaborate with local stakeholders to figure
out, e.g., where, when, how, and by whom the most effective monitoring could take place —
including who should be involved in supporting your project, as well as what may be the
greatest potential barriers to your success and how to best overcome them.

People are experts about their own communities. Local engagement is not just getting people
to become citizen scientists, it includes also awareness creation about and sense of ownership
related to your project.

Local municipalities and other organizations can play a significant role in not just as users of the
findings but also supporting the operations of the Living Lab or promoting the social acceptability
and awareness of the project. One of the foundational key challenges that often is missed in citizen
science projects are the needs of the decision-makers, local practitioners, and those of the
researchers. It is important to understand the needs and supporting participation both the citizen
scientists and the initiators of citizen science projects (i.e., academics, non-government
organisations, data aggregators, policymakers) (Frigerio et al. 2021 p.89). Furthermore, internal
beliefs, social pressures, and control needs of all project members influence participation — and that
includes the scientists and stakeholders whose support is needed in the dissemination of results or
continued operations of the Living Lab. For instance, in a study by Wehn and Almomani (2019), they
identified significant differences in the needs of various project partners. For instance, the critical
motivating factors for citizen scientists are fun, interest in the topic (desire to help science & to make
a difference), and recognition, while the continued active participation of scientists depends merely
on resources (time, staff, funding) and data quality (Table 1 & 2).

Each stage in research (Figure 8) and phase in the engagement of citizen scientists (Table 1) have
some unique challenges that may hinder participation. Table 1 highlights some of the most central
barriers in the respective temporal phase: recruitment, retention, and wrapping up. It also offers
suggestions how to minimize the identified barriers from the participants’ experience perspective to
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improve the outcomes. Time or competing interests and money tend to be the most common
apologies for people’s inability to participate in citizen science or other collaborative exercises. While
money and time can be real limitations to certain extent, the way in which people prioritize their time
is a significantly more complex and nuanced process. Our findings help understand that complexity
and recognize them when research processes do not progress smoothly. Barriers and enablers to
engagement are the same across a whole range of contexts, topics, populations, and type of
community engagement (Harden et al. 2015; Land-Zandstra et al. 2018) — and, as mentioned above,
similar barriers and drivers also strongly influence awareness creation and behaviour change
(Semenza et al. 2008; Gifford et al. 2011).

According to our findings, one set of issues that seems to get less attention in research planning but
is strongly highlighted in our findings are technical, training and data accessibility aspects of the
project. Citizen scientists are usually volunteering their time and what ever data they are collecting
requires rigour and reliability. For that very reason, if participants feel that collecting and reporting
data is cumbersome or they doubt their own skills conducting the research,
they tend to drop out of the project (See Tables 1 & 2). Furthermore, it is

important to the citizen scientists to feel that their efforts matter and that
their data is used meaningfully (Tables 1 & 2). Creating easy and intuitive
interfaces, arranging on-going training, and establishing project

specific online communities where information can be shared are just

few of the examples to overcome this type of barriers. In addition,

inadequate data use and neglect of privacy issues appear to be major

hindering factors for participants. Good communication of the results

and a well-defined data policy can enhance the impact of citizen science activities and prevent
conflicts with angry participants. In Section 3.2 and Table 2 on enablers for engagement, we provide
a more comprehensive picture of the barriers to active participation and how to overcome them,
because drivers often become barriers if they are ignored — and vice versa.

To help think about barriers in the planning phase, we have included Sections 3.1.1-3.1.3 that

provide an overview, covering thee main types of barriers that influence participation, in more
detail: structural, procedural and personal barriers.

Knowledge translation (KT) a.k.a. knowledge-to-action (KTA) was a
concept first developed in health research to close the gaps getting
scientific evidence from research to practice. It can be defined as a
dynamic and iterative process that includes the synthesis, dissemination,
exchange, and ethically sound application of knowledge to improve
decision-making, provide more effective services and products, and
strengthen the governance system.

(Adapted from Straus et al. 2009)
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Table 1 Challenges to participation in each phase of citizen science projects and
recommendations for project leaders (Adapted from Land-Zandstra et al. 2018, p.253)

Phase of
project
management

Phase of the
participant
experience

Challenge or barrier to
participation

Recommendations for project
leaders

Recruitment

Motivation to
join a project

Communication is not
inclusive

Develop communication strategies
based on your target
audience

Project goals are not
clearly communicated to
tap into motivations

Understand what motivates
participants in citizen science +
identify and address their needs

Early stages
of

Finding the right task
that

Conduct a preliminary assessment
of motivations, expectations,

engagement | fits participants’ availability, and barriers
interests, of participants
skills, and time
availability
Understanding how one | Communicate clearly tasks for
can contribute to the participants, explain aims of the
project project and the meaning of
participants’
work
Not feeling integrated in | Plan for welcome of incomers +
a well-established group | create safe spaces for interaction
Retention Perceiving | Motivations are not met | Conduct longitudinal research
benefits and about motivations throughout
satisfaction the participant experience
Costs of participation Identify participants’ perceived
benefits, assess satisfaction, and
ensure benefits exceed the costs
Continued Lack of efficiency in data | Data collected by citizens must
engagement | flow be shared and used
Not feeling Communicate results and
accomplished impact of contribution
Not feeling appreciated | Understand how to reward
different types of people (training,
give responsibility, reward,
recognition, feedback)
Not feeling Acknowledge contribution,
acknowledged giving adequate recognition of
achievements on the website
Evaluation and | Overall Feeling that Ask for feedback and for
wrapping up experience expectations unresolved issues to set more
and have not been met realistic expectations for future
role in the projects
wrap up The project is archived Give open access to the

documentation
produced during the
project

Accessibility of data

Provide access to data to the
wider audience

What's next?

Guide participants to new
projects
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3.1.1 Structural barriers

There are many different kinds of structural barriers to citizen engagement, of which we provide a
few examples here. In general, structural barriers refer to constraints related to societal structures,
such as institutional settings, economic arrangements, or legal or administrative structures, such as
the project design and governance. (Diduck & Sinclair 2002) Concrete examples of structural barriers
that may influence citizen engagement include work and family pressures, other social and civic
commitments, participation fatigue, affordability, lack of opportunity (e.g. childcare or transportation),
inaccessible information (unawareness of the project), alienating dominant discourses (too scholarly
approach, locally divisive topic, etc.), social pressures (social networks disapproving the
participation), technical focus of the project (e.g. not perceived relevant), and dominance of the
scientists (e.g. project direction dictated by the scientists). One of the most overriding structural
barriers sabotaging the effectiveness of participatory research is the high pressure on researchers
to deliver predetermined milestones and deliverables within a very limited time frame (funding
structures). Another similar pressure interfering with societal impacts is the need to produce peer
reviewed academic papers to ensure one’s status as credible researcher (administrative structure),
which leaves little time for meaningful knowledge translation.

Stakeholders can also experience direct institutional barriers. Working hours and other work-related
restrictions can influence one’s ability to join a participatory research project. On the other hand,
institutional mandates and organisational priorities can hinder participation even of interested
stakeholder representatives. Flaman et al. (2010) shared an example of a frontline worker seeing
the participation in collaborative community projects as a significant benefit for their organization,
but the immediate supervisor of the individual did not see collaboration as a priority, which led to
their withdrawal from the project. If the representation from a given stakeholder organization is
deemed vital, a one-on-one dialogue with the people in question could be beneficial. It is often useful
to ask questions starting from the mandate and priorities of the organization and first when their
position (their internal barriers and enablers) is better understood, then proceed to asking what it
would take to get them join or support the project (what they need from you and what they may need
to do internally to be able to prioritise your project).

Considering that I-CHANGE wants to focus on equity and potentially marginalized groups, it is vital
to proactively recognize potential personal level structural barriers of the target populations. For
instance, if young adults or families with small children are on the participant wish list, arranging
childcare can become a determining factor for participation (e.g. Whithall et al. 2011). While the
monitoring activity itself might be suitable as a family activity with children, inviting them to community
meetings may become a participation barrier. Hiring volunteers or students to care for small children
in an appropriate location close to the meeting space during stakeholder gatherings is a common
practice used in community development and health promotion. Similarly, transportation costs or
lack of wheelchair accessibility can become barriers to citizen engagement. Explicitly identifying
potential barriers, designing accessibility, and promoting, for instance, the childcare option, bus
tokens, or wheelchair accessibility as part of the recruitment campaign, increases the likelihood of
reaching the population segment of interest.

Technical challenges can also be major structural barriers. Scientists and engineers developing
monitoring tools easily blame citizen scientists for not having the skills to conduct research (e.g.
Baccame et al. 2014) without realizing that the responsibility on usability of the tool is on the designer
and the project leads. As often stated in health promotion literature (Ashton 1987; Abad 2005), we
need to create environments and conditions that make the desirable changes easy. In citizen science
projects, people are volunteering their time. Evaluation studies have revealed the design of the
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technological interface as a major determinant of usability, influencing their willingness to keep
participating in citizen science. “People said that [the technical tools/interfaces] needed to be easy,
user-friendly and quick to use, and have no problems or glitches in the system.” (Martin 2016, p.). It
is challenging to technical experts, who know a lot about the topic, to assess the user-friendliness of
their tools, which makes co-design processes an attractive mechanism to potentially address the
challenges.

3.1.2 Procedural barriers

Procedural barriers refer to the preventive impacts of procedures and the ways in which processes
are conducted to complete tasks. They are often enhanced by the desire to protect the status quo,
to not do things differently, i.e. not changing how we are used to conducting scientific research.

One example of procedural barriers are the different stages of the research process, ranging from
how community needs are taken into consideration (by engaging local stakeholders or by assuming
to know their needs) and mechanisms of engagement to the type of language used in interaction or
the chosen channels of reporting the findings. Disrespecting local expertise and ways of doing things
by not taking them into consideration in research implementation and engagement processes or
having rigid research procedures that do not allow adjustments when, e.g., people change, are other
examples of procedures that can push participants away. (Pandya, 2012; De Santis et al. 2019;
Neset et al. 2021).

Effective stakeholder engagement requires flexibility. The project changes when people change,
things happen in the community, equipment needs adjustment, etc. Participatory research processes
need to also be receptive to participant critique. As long as changes in procedures are justified and
meticulously documented in a transparent and ongoing manner, many of the procedural barriers can
be adjusted on the go. For instance, Tauginiené et al. (2021) introduced the concept of “dynamic
informed consent” to address the changing situations and roles in citizen science. The concept refers
to the need to update and customise preferences of consent when working with more actively
engaged citizens.

The technical component of citizen science creates also additional challenges. Mazumdar et al.
(2017) identified the following procedural barriers in their study on participant perceptions in citizen
science and crowdsourcing related to earth studies:
¢ Observations: data protection and privacy (this is particularly challenging with real-time data
and open data movement);
e Standardization;
e Clear policies;
e Ethics and anonymization (respecting privacy of users);
o Commercial barriers (particularly when information needs to be shared among multiple
sectors);
e Understanding the true value of citizen science data;
e Confidence on citizen science data (professional/scientific).

To be able to address the true causes of barriers, it is useful to recognize that many of the challenges
we tend to think as personal barriers are indeed issues caused by external factors, outside the
sphere of influence of individual participants. Many of the structural and procedural barriers to
engagement can be addressed by minor adjustments in the project design.
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3.1.3 Personal barriers

Personal barriers can be internal (referring to e.g. values, skills, habits, self-confidence, interests,
and perceptions) or they can be external, such as family-related obligations. Not being able to
conduct citizen science together with one’s children can be a personal value-based barrier (Morales
et al. 2021). Many people — particularly families with younger children - want to spend their limited
leisure time with family members.

One, often less discussed barrier, revealed by the literature review relates to self-confidence. The
need to have an easily accessible, intuitive technical interface and clear instruction are not just an
issue related to voluntary time use. Some people would like to participate in citizen science but lack
the confidence to trust their own skills or feel embarrassed to ask for help. Repeated or 0-going
training opportunities, feedback about their findings, and fostering peer community connections
through events and workshops have been identified as ways to overcome technical confidence
related barriers. (Jacobson et al. 2012; Martin et al. 2016; Frensley et al. 2017; Golumbic et al. 2019;
Morales et al. 2021) Participants’ sense of trust with the project team can help to overcome barriers
to participation in citizen science, which often shaped by a changing and diverse combination of
individualistic and collectivistic internal drivers. (Benyei et al. 2021)

The personal barriers of researchers influence your citizen engagement as well. Academic
researchers are often introverts and engaging actively with stakeholders can be challenging for them.
Indeed, scientists’ own perceptions of their abilities may become a barrier and impact their
participation level (Hopfensperger et al. 2021). Self-perceived lack of personal communication and
engagement skills have been cited as reasons scientists avoid public engagement (Ecklund et al.
2012; Singh et al. 2014; Stylinski et al. 2018). Research institutions for not often provide sufficient
support to stakeholder engagement activities (Bauer &Jensen 2011; Ecklund et al. 2012; Devonshire
& Hathway 2014, Stofer & Wolfe 2018) and people have to use their personal resources and time to
do the participatory activities (Hopfensperger et al. 2021). Creating a project team culture od
transparency and support for internal discussions will not only help the scientists in the project feel
more comfortable about participatory activities, but it will likely be reflected in stakeholder
engagement successes as well.

3.2 Enablers overcoming barriers and as drivers for participation

Enablers can be mechanisms or actions that help overcome specific barriers — as described above
- but they can also function as drivers for the engagement, awareness creation, and promote
behavioural change, when included and implemented proactively in the planning stages of the
process. Learning to identify potential barriers in advance and to create drivers that circumvent the
challenges is a skill that strengthens with practice, but it can be actively honed by including diverse
stakeholders in planning, listening to them and learning. This guide will also hopefully help start the
process.

The purpose of the Table 2 is to help think about participation in a more systemic manner. As
mentioned previously, we cannot address all the barriers proactively or implement all the drivers in
our research, but we can learn to pay attention to potential risk factors before they become problems.
Understanding some of the theories on participation (Chapter 1) will help you create more effective
solutions. For instance, being better at sharing power in your research planning and implementation
may help create research outputs that are more useful to your stakeholders — and feeling of
ownership and influence over a project can help to overcome feelings of research fatigue.
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Table 2: Drivers for participation. Motivational factors making citizen science meaningful

Thematic focus | Motivational factors

| References

Project components

Theme or topic of
the project

Framing the project in an interesting way: Focus
and framing of your project matters, e.g., nature
related projects are preferred over social themes.
Aligning project framing with values: People like
an alignment with their values, i.e., helping the
environment, political motivations, having negative
emotions of shown environmental effects, perceived
crisis, etc.; Ensuring welfare of others (i.e children,
future generations, etc.), creating a better society,
values motivation — helping other people, helping
science, and helping the environment.

Wiseman et al.
2010; Whithall
et al. 2011;
Toomey et al.
2013; West et
al. 2016;
Frensley et al.
2017; Dean
etal.2018;
Asingizwe et al.
2020; Ali et al.
2021; Benyei et
al. 2021;
Pagliarno et al.
2021

Partnerships

Aligning with community organisations:
Partnering with key actors and organizations with
similar goals important not only for driving and
sustaining participation, but also for making the
project meaningful and trustworthy for the participants
(Benyei et al. 2021).

Getting on-going advice: Establishing a Community
Advisory Board (Sorensen et al. 2019)

Turn a set of isolated actors into a set of
interacting actors (requires some facilitation of
social relations between them), because the more
social ties, the more possibilities for joint action, other
kind of collaborations & improved awareness (Bodin
& Crowna 2009).

Co-managing the project: Community leaders
should be invited regularly and early to identify and
mitigate conflicts between research objectives and
community priorities. In practice, this should be done
by partnering with local organisations. (Pandya 2012)

Bodin & Crona
2009; Pandya
2012; Sorensen
etal. 2019
Benyei et al.
2021

Types of activities

Incorporating family-based activities, which would
enable volunteers and their families to incorporate
monitoring in their everyday lives or monitoring with
their children. People are also motivated by their
children’s interest in making plant and animal
observations.

Presenting project activities as collective fun:
Participating as a team and/or joining social &
outdoor activities; people like attending with a friend,;
people join because of the encouragement by others
to attend; people come for socializing; etc.

Creating awareness & getting people onboard
beyond project partners: Engaging community
leaders, online groups, etc.

Whithall et al.
2011; Martin et
al. 2016;
Sorensen et al.
2019; Morales
et al. 2021;
Pagliarno et al.
2021
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Thematic focus

Motivational factors

References

Types of activities
continued

Creating additional engagement opportunities,
such as regular emailing and app notifications to
update participants on key events, i.e. weather
conditions, plants that may be flowering during the
season or recent animal sightings in the area.
Organizing frequent specific events dedicated to
target audiences, such as open days and visits to
project topic relevant experimental place/learning
opportunities.

Training

On-going training: Having sufficient training - not
just at the beginning but throughout the project.
Enabling participation with no experience:
Arranging beginners’ sessions for low competence
(Withall et al. 2011); participation with no previous
knowledge expands the diversity of volunteers and
allows people, who are not experts, to participate and
contribute. This was made possible due to projects’
clear interfaces and the accessible tasks (Gloumbic
et al. 2019).

Making training fun: Participants experience
excitement with online training, i.e. lectures were
exciting and an opportunity to be scientific about the
project, as well as conducting mental modelling,
enjoying the visual aspects and the exercise of
modelling in general. (Frensley et al. 2017)
Providing guidelines & additional content related
training: Organizers could provide plant and animal
identification resources of key species to look out for
(as part of the introductory briefing), offer short
plant/animal identification sessions, and/ or provide
samples or photos of key animals and plants for
participants (Morales et al. 2021).

Organising online & in-person training: Organizing
additional online and in vivo training sessions/forums
to increase participant satisfaction and allow
participants to interact with other users, thereby
fostering social cohesion (Jacobson et al. 2012).

Withall et al.
2011; Jacobson
et al. 2012;
Frensley et al.
2017; Golumbic
et al. 2019;
Morales et al.
2021

Communication &

Explicit & targeted formal advertising: News and

Crowna & Bodin

awareness social media adverts increase participation. 2010; Ali et al.
creation (about e Explicit & targeted informal advertising: Word-of- | 2021;
the project) mouth by community influencers; engagement/
influence of opinion leaders & change agents.
Technical e Ensuring a user-friendly interface: Simple and Martin et al,
components easy to use, learnability (intuitive), aesthetic look, 2016; Asingizwe
accessibility to diverse communities (meaningful), no | et al. 2020; Ali
registration increases participation (primarily for et al. 2021,
online tools), co-design, ease of reporting, simplified | Neset et al.
app design, etc. 2021

Standardization of process and app encourages
comparability of outcomes.
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Thematic focus | Motivational factors References
Technical e Making the data collection fun — appropriate for

components target audiences: E.g. Gamification sustains reporting

continued by high-scoring end-users; amusement, play &

entertainment; awards, points, & leaderboards.

Approach/ process characteristics

Inclusion o Explicit co-design/collaborative development: Wiseman et al.
“designing research with the community and not to 2010; Pandya
the community”; research & engagement process 2012; Pocick et
should be collectively determined; to develop locally | al. 2018; De
relevant approaches (including participatory Santis et al.
approaches based around the needs of participants, | 2019; Neset et
not just institutions). al. 2021

¢ Including community priorities: Having
conversations with community and individuals about
community priorities,

e Inclusive communication: Communication should
be bidirectional: “Translational dialogue”; using
different channels, language targeted for specific
audience.

e Building on existing networks & processes:
inclusion of the existing processes used by end-users
or locally (project is experienced as more meaningful
when local/personal practices are perceived as
relevant); to support networks of local practitioners.

o Flexibility: Flexible design process to match
stakeholder/end-user requests and limitations,
standardization of process and app (encourages
comparability of outcomes), iterations of the product
development and campaigns (allows easy inclusion
of new users); Iterations of the product development
and campaigns allows easy inclusion of new users.

¢ Including different ways of knowing: Incorporate
multiple kinds of knowledge: “Successful participatory
projects seek expertise from all participants and build
processes and procedures (such as regular
community meetings) to facilitate and validate that
expertise [...] This requires placing scientists on an
equal footage with other participants and fostering an
environment for co-learning.”

Clarity of e Managing & coordinating the projectin a Pandya 2012;

objectives, roles systematic manner: Good project organisation, West et al.

& responsibilities being clear about & keeping track of who is doing 2016; De Santis
what, when, why, and how; creating easy & et al. 2019; Ali
accessible tasks, etc. et al. 2021;

e Trusting citizen scientists: Creating space for
autonomy (freedom to decide over one’s own
activities/ schedules).

e Building on community assets: Taking into account
and explicitly building on individual & joint strengths,
“Establishing mutual roles and benefits”.

e Co-creating goals: Equal and shared goals:
“Knowledge gain should be equally important to all”.
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Thematic focus | Motivational factors References
Clarity of e Aligning research and education objectives with
?:éegtrlm\;?t?i’li:ioelss & community priorities: At the early stages of the
conrt)inued project, community-relevant problems should be

identified and aligned with research objectives.
Support to e Proactively addressing potential social barriers: Withall et al.
overcome Sustained investment and commitment should be 2011,
barriers made available to overcome important social barriers
(especially for institutions); careful timing to take into
account other daytime activities; very low cost
sessions;
o Designating approachable and available contact
persons: Explicitly designating individuals whom
participants can approach, if problems arise
Rewards e Explicitly acknowledging participant West et al.
contributions: Recognition, acknowledgement, 2016; De Santis
appreciation of identity & representation, honoraria etl. 2019; Ali et
where appropriate, formal recognition (accreditation). | al. 2021,
¢ Including participants in publications or other
outputs as co-authors or in acknowledgements
(by name): Attribution re the findings is important.
e Developing participation measures: ways to
measure or assess one’s own performance (ratings,
points).
e Providing incentives, e.g. long service badge,
discount cards, etc.
Strengthening community capacity
Benefits of the e Perceived or experienced relevance and West et al.
project/program usefulness of the project, such as outputs or 2016; Frensley
at the community outcomes for end-users or local processes, including | et al. 2017;
and/or personal extended spatial coverage and resolution of local Dean et al.
level climate-related data. 2018; Golumbic
e Procedural learning experience (ways to personally | et al. 2019;
protect the environment) Asingizwe et al.
e Learning new skills & enhancing their career 2020; Ali et al.
options: New skills, new knowledge, strengthened 2|02210izN1959t et
al.

social networks, sense of empowerment (having
one’s voice heard/ feeling in control — ability to do
something about an issue), internal motivations
satisfied.

Building on existing assets: integration with
existing long-term climate adaptation processes,
contacts and networks.

Sense of
community

Community building, creating, or strengthening
social bonds (in person or interacting, sharing, liking,
commenting on a virtual platform), give back to the
community, social aspects of being part of a
community, etc.

Wisemand et al.
2010; De Santis
et al. 2019;
Golumbic et al.
2019; Ali et al.
2021;
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Motivational factors

References

Sense of
community
continued

Promoting social interactions among participants
facilitated by online forums, chat rooms, and other
social network tools. These tools enable the
participants to share their findings, have discussions,
and ask questions. They also serve as community
building tools enabling collaborations, exchange of
strategies, provide learning opportunities from others
experiences and promote social relationships and
enjoyment.

“Helping communities feel part of a bigger picture
by creating common goals can motivate action.”

Trust building &
creating safe

Being respectful and treat people as your equals,
while respecting different values, worldviews, and

Bodin & Crona
2009; Wiseman

space for skillsets; avoid hierarchical behaviour. et al. 2010;
interaction e Building trust: With a more interactive approach, Pandya 2012;
participants might become more responsive and trust | De Santis et al.
towards researchers might grow” (Pagliarno et al. 2019; Ali et al.
2021). 2021; Benyei et
e Engaging the community at every step: al. 2021;
e Creating safe spaces. where cultural, educational, Pagliarno et al.
socioeconomic, racial, etc. differences are respected. | 2021
Findings or e Showing of the practical application of the data Conrad &
results of citizen | ¢« Explicit knowledge exchange, feedback on how Hilchey, 2011,
science participants’ data are being used may also increase Pandya et al.
motivation for continued participation in monitoring. 2021, Land-

Accessible language use: The results of the
projects written in a clear and accessible fashion:
Some projects have a “message of the day” or
“volunteer of the month” feature, with additional
general or personal information presented. This
feature seems incredibly important in providing
feedback to volunteers and updating them about how
their data was used.

Disseminating results widely: Results should not
only be disseminated in the form of scientific
publications but in ways that are designed to be
relevant to community priorities’ and allow new
knowledge to be easily applied.

Zandstra et al.,
2016; Golumbic
et al. 2019; Ali
et al. 2021;
Morales et al.
2021

Of all the drivers, inclusion, respectfulness, and developing trustful relationships are probably most
significant factors in participatory research. Building trust and creating safe spaces where different
values and different ways of being are cherished have been highlighted as critical drivers for
successful engagement — and often a strong factor in facilitating behaviour change. Making the
Living Lab a safe forum for interaction involving different world views, values, and ways of knowing
can be challenging in context with scientific research and requires some humility from the
researchers. Most academic researchers are not trained in self-reflexion and to identify their own
biases. For instance, Dorcey (2004) has pointed out that socially constructed assumptions and
unstated beliefs often hinder or block dialogue in participatory exercises, creating polarized
politically-tense situations — particularly when safe platforms are not explicitly created, to facilitate
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trust building and mutual learning. Participants want to feel respected and treated as equals — but
they also want to feel safe:

“Safety to be vulnerable (letters — PhD, MD, etc. do not matter)” and “respecting differences
and values of partners” (De Santis et al. 2019).

“Genuine respect for and connection with local communities was seen by many participants
as fundamental to effective community engagement.” (Wiseman et al. 2010)

“Successful community engagement relies on trusted relationships between partnering
organisations, funding bodies, those implementing the activities, local stakeholders and
participants. Considerable time is often spent developing and maintaining these
relationships.” (Wiseman et al. 2010)

“One of the most influential factors behind the successful engagement was the existence of
trustful bridging relational ties among various different actors and stakeholders in the region.”
(Bodin & Crona 2009)

Taking the time to build trust is critical for not just for successful cross-sectoral engagement but also
for awareness creation (Wakefield and Poland 2005). Putnam (1993; 2000) identified three main
characteristics that increase the likelihood of reciprocity and collective action — which, consequently,
affect the information flow and awareness creation leading to behaviour change: (1) social networks
(particularly established through civic engagement in voluntary associations, such as citizen science
in Living Labs); (2) trust (as a result of positive social networks); and (3) sense of political equality
and ability influence (as a result of trust and social networks).

Our findings implied that opinion in social networks of citizens can play a significant role in whether
people want to participate in scientific research or not. Not everyone trusts science. An empirical
study of public trust and acceptance of expert knowledge and science by Gauchat (2011) tested the
“cultural authority of science”, assessing attitudes toward specific scientific controversies and
science in general. His findings indicate that people’s generalized perceptions of science are part of
a greater personal worldview, shaped by factors such as lived experiences and social interactions.
Gauchat (2011:16) further concludes that people’s attitudes towards specific science-related policy
issues are determined by their perceptions “about where credible and legitimate experts are located
in society and the attributes that they are thought to exhibit”, which are not necessarily the
conventional scientific institutions. This implies that, in addition to paying attention to what is needed
to create knowledge with authority, researchers may want to reflect on their own social role in
knowledge co-production and mutual learning situations if sustainability science is to play a greater
role in decision-making.

Neset et al. (2021) also pointed out that barriers and enablers in a project create a ‘balancing act’
that needs to be navigated and negotiated in different contexts and conditions of the research,
together with the interests, priorities, availability, perceptions and expectations of participating
stakeholders and end-users. A reflexive approach (Fazey et al., 2018) throughout the collaborative
process, engaging practitioners, citizens and researchers alike, is needed to foster awareness of
aspects influencing the co-design process as well as the consequences of methodological choices.
Establishing a community advisory board (Sorensen 2019) and collectively defined, shared
goals (De Santis et al. 2019) are just a few evidence-based tips to help navigate the challenges.
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The role of a community advisory group could be manifold, but for instance, in a study by Raymond
et al. (2010), their advisory group proposed that information sheets about each issue would be
developed to ensure that all participants had similar minimum levels of information and could engage
in proper in-depth discussions with one another. Furthermore, the scope of each information sheet
was decided through discussion with local stakeholders, and drafts were peer-reviewed by them
prior to distribution. Communication can also be innovative, using community environmental art
exhibits or focal neighbourhood meetings (Sorensen et al. 2019).

Your storyline as a driver: Central to the success of any project that engages stakeholders is the
narrative of your initiative - the story that you are telling to your potential partners and the local
community (When & Almomani 2019). That story or your research proposal needs to be presented
in a format and using a language that makes sense and is meaningful to your target audiences. In
North American contexts, it is often called “your elevator pitch'”, the 3-minute talk that describes your
rationale in a nutshell: what you are doing, why and how you are doing it, and what are you hoping
to achieve by your project. The narrative should also be delivered in non-technical terms, especially
without the use of abbreviations and insider terms, so anyone can understand it.

There are a number of things to take into consideration when developing the storyline for your
project. Demonstrating the usefulness, value, and benefits of concern addressed by your initiative is
naturally important, but it is particularly critical to highlight what in your project might be of value for
your listener (When & Almomani 2019; Table 2). Adjusting the narrative to target audiences matters,
because the value of your citizen science project is different to an elected local Mayor from that to a
staff member with a specific mandate and a permanent job or a potential volunteer citizen scientist
or other volunteer, who would do it on their free time.

Our findings also emphasized that people, especially, need to see your research focus relevant to
their region or in their lives (Table 2). For instance, according to the evaluation of CONECT-e, a
citizen science project that used a wiki-like platform to document traditional ecological knowledge,
most identified drivers (53.8 percent) facilitating citizen engagement were related to the project itself,
such as the relevance of the project goals and the potential benefits of participation (Benyei et al.
2021). These findings highlight the importance of knowing the needs and interests of potential citizen
scientists in your Living Lab region. Understanding of the community needs and individual level
differences to motivational factors can be established early on by dialogue, interviews, or surveys.

We can generate scientifically solid citizen science using top-down processes, but if we want to
create meaningful awareness and generate social change, tailoring experiences to target
audiences is vital for success (Sorensen et al. 2019; Dean et al. 2021). The determining enablers
can be related to local cultures, education level and type, gender, age, etc. Even the personal
experience level related to the focal issues can play a role. E.g., those familiar with the topic at hand,
or who have a strong environmental identity, may want to experiences specific new kinds of skill
development; while for less ‘experienced’ participants, excitement may provide an entry point for
engaging this group in ongoing experiences that promote skills (Dean et al. 2018).

In stakeholder engagement processes, there are also always risks for unintentional impacts — both
negative and positive, which will be discussed in the next Section 3.3.

1 Three minutes is the length of an average time spent on an elevator ride ('lift" in British English). It is
referring to the brief encounters when you want to capture another person’s attention and get it fast —
whether you are introducing yourself at a networking event, telling new people about your work, or pitching
an idea to others.
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3.3 Co-benefits & co-harms

Co-benefits and co-harms are unintended effects of research projects that may have significant
influence to the success of the project. There are different definitions to co-benefits but in the context
of the I-CHANGE project, it makes sense to use the Intergovernmental Panel on Climate Change
(IPCC) definition, which refers to co-benefits as ‘the positive effects that a policy or measure aimed
at one objective might have on other objectives, irrespective of the net effect on overall social welfare’

[T}

(IPCC 2014, p. 14). Other terms reflecting the same idea include “side benefits”, “secondary
benefits”, “collateral benefits”, and “associated benefits” (IPCC 2001). Co-harm, in turn, refers to
negative side effects of similar activities. While co-benefit is a term coined in the 1990s (Mayrhofer
& Gupta 2015), co-harm as a concept is just emerging in discussions. Google Scholar search

provides only 110 hits in total.

Fleming et al. (2014, p.1736) provide the following concrete examples of co-benefit and co-harm in
context with climate and health: “For an example of a co-benefit of climate change, we know that
currently those living closer to the coast enjoy better health and wellbeing than those inland perhaps
due to greater levels of outdoor physical activity; increasingly warm weather may lead to more people
spending more time out of doors exercising in the natural environment (Wheeler et al. 2012). On the
other hand, one example of a co-harm is when coastal adaptation sites become colonized by
mosquitoes, leading to an increase in mosquito-borne diseases especially for people exposed in the
natural environment through work or recreation (Medlock et al. 2013)".

However, in -CHANGE contexts, co-benefits and co-harms will primarily relate to social impacts.
From the I-CHANGE research perspective, there are two different perspectives related to co-benefits
and co-harms:

1. co-benefits and co-harms associated with the research project activities;

2. co-benefits and co-harms related to the overall aim of the project to investigate how to

create behaviour change through awareness creation.

The first point refers to the direct link from the Living Lab activities to participants and the second
one is about messaging created based on the findings — both aspects can be sensitive and need to
be taken into consideration throughout the research project.

Co-benefits for citizen science types of research are often also the drivers for the research —i.e.,
people learn new skills, improve their employability, make new friends, learn to understand different
perspectives, and feel like they can make a difference for the common good, while collecting useful
data about a specific topic (Pocock et al. 2018; Morales et al. 2021; Neset et al. 2021; Pateman et
al. 2021). Particularly Living Labs, aiming to have a life cycle that extends beyond single projects,
have the potential to strengthen local community cohesion and resilience (Morales et al. 2021) and
other well-being benefits (Pateman et al. 2011) as co-benefits to their main activity of citizen science.

Co-harm in the context of citizen science is a significantly less studied topic with, for instance, no
actual hits in the Google Scholar. However, that does not mean that any potential co-harms do not
exist. Participatory inquiry, such as I-CHANGE, “holds promise for promoting locally owned solutions
for locally owned problems, yet it should not be assumed to be without its own ethical quicksand”
(Boser 2007, p.1072). The challenge is that participatory research operates in a complex, dynamic
social contexts with social relations among both multiple actors active in the research context and
other external stakeholders, both of whom can cause and potentially experience harm. As leaders
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of the project, -CHANGE researchers carry a certain responsibility about ethical research practices
and consequent outcomes.

e Co-harm produced by, for instance, power dynamics within the research team, between
researchers and citizens scientists or other stakeholders, or among engaged citizen
scientists. Bodin & Crowna (2009) highlight the asymmetric relations of influence and
power leading to potential harm to less powerful stakeholders. This aspect is particularly
sensitive because the I-CHANGE project focuses on equity aspects as well as just
transitions and engages with children and potentially other vulnerable groups.

e Potential co-harm related to research processes is also something to pay attention to. For
instance, data confidentiality was highlighted as a potential barrier to citizen participation,
but it also brings about potential harm. Literature highlights that discussing confidentiality
with the participants at the beginning and respecting their autonomy regarding their own
data are necessary for building trust (Petrova et al. 2016). Remaining sensitive to changes
throughout the process and adjusting, e.g., consent form accordingly (Tauginiené et al.
2021), to avoid unintended negative consequences.

o Research topic related co-harm is the third aspect of potential harms associated with
citizen science activities on climate change and pollution. For instance, learning more
about harmful effects of climate change and pollution while monitoring local deteriorating
conditions runs a risk of triggering ecoanxiety — particularly if the participant has personal
experiences of previous climate trauma, such as extensive flooding or forest fires.
Ecoanxiety (a.k.a. climate anxiety) refers to a chronic fear of environmental doom (Clayton
et al. 2007) with symptoms, such as feelings of loss, helplessness, and frustration due to
their inability to feel like they are making a difference in stopping climate change (Moser
2013).

Many potential co-harms related to the actual research process can be avoided or minimized by
following the I-CHANGE Ethical Guide (D1.7).

Co-benefits concept has also been criticized widely, i.e. the methodology underlying cost—benefit
and cost-effectiveness analysis lacks actual available data on co-benefits, and faulty baselines
together with intervening variables are said to prevent reliable estimates (Paladino 2011). Another
aspect that has been questioned is the researchers ability to demonstrate causality between projects
or programmes and co-benefits or monetising different types of co-benefits, taking into account
diverse beneficiaries, and avoiding double-counting’ (Heffner and Campbell 2011, p.9). In addition,
there are questions about quantifiability of impact on complex outcomes, such as poverty and health
— particularly because many outcomes first can be seen after a while (Scheelbek et al. 2021). These
are just a few examples of the critique. However, the greatest challenge in quantifying co-benefits or
co-harms are the priori choice of variables needed for the models that leave little leeway for non-
anticipated effects (Mayrhofer & Gupta 2016).

While co-benefits are an unexpected positive bonus, potential for co-harms are something to pay
attention to — particularly when working with more vulnerable or marginalized populations.
International development is the research field that has best documented studies where good
intensions have produced harmful side-effects (co-harm). Possibly the most known book out of that
discussion is Patrticipation: The New Tyranny (Cooke & Kothari, 2001) that demonstrates how the
theoretical ideal of participation is often not functioning as the tool for empowerment that its rhetoric
suggests. Instead, efforts embracing participation are described as largely maintaining existing
power asymmetries and just masking them in inclusive vocabulary (hence the tyranny of
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participation). (Christens & Speer, 2006). Since the book was published, 15 years ago, many
researchers have empirically demonstrated different research mechanism to overcome the problems
brought forward by the book (e.g. Hickey & Mohan, 2004; Christens & Speer, 2006), but the main
concern expressed by Cooke & Kothari (2001) is relevant for all participatory research — with power
and privilege of academic positions comes also responsibility not to impose one’s worldviews,
values, and priorities onto others.

Experiences that leave people feeling disrespected and not heard can re-victimize individuals — even
if they vote with their feet and leave the project. Negative experiences can trigger old traumas and
lead to unintended destructive consequences in the individual’s life — that would be a significant co-
harm created by the project. Self-awareness, self-reflexion, and attention to potential social co-harms
is the first step towards authentic just transitions.

4. Just Transitions Framework

As confirmed by this literature review, it is widely accepted that the effective uptake of academic
research into policy and practice requires active involvement of stakeholders. However, as pointed
out by Bracken et al. (2015), understanding participation from the perspectives of stakeholders
remains poorly understood, despite its vital importance for successful participatory research - and
for just transitions. The findings of this research support the remark by Bracken et al. (2015) — about
participants not feeling their knowledge, needs, interests, and aspirations being heard or respected
(showing up as identified barriers).

There were two key observations that emerged from this literature review:
1. A comprehensive overview is missing to guide research towards just transitions.

2. A significant number of important criteria has been identified for factors that facilitate or
hinder citizen engagement and awareness creation for behavioural and social change.

The number of identified enablers for and barriers to participation are relatively universal across the
fields, with some context-specificity depending primarily on the target audiences and focus of the
research in question. Interestingly enough, the identified criteria from only 38 papers are well aligned
with all larger reviews and books about the topic (Harden et al. 2015; Vohland et al. 2021). To
generate a comprehensive overview of the barriers and enablers, we further analysed the coded
data and three main thematic groups emerged (See Table 2 & 3)..

Table 3: Equitability strengthening factors
Thematic focus Motivational factors = equitability strengthening factors

Project components
Theme or topic of

the project
Partnerships

Framing the project in an interesting way

Aligning project framing with community/ individual values
Aligning work & partnering with community organisations
Getting on-going advice

Turn a set of isolated actors into a set of interacting actors
Co-managing the project

Types of activities Incorporating family-based activities
Presenting project activities as collective fun
e Creating awareness & getting people onboard beyond project

partners
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Thematic focus

Motivational factors = equitability strengthening factors

Types of activities e Creating additional engagement opportunities,
continued e Organizing frequent specific events dedicated to target audiences
Training ¢ On-going training
¢ Enabling participation with no experience:
e Making training fun
e Providing guidelines & additional content related training
¢ Organising online & in-person training
Communication & e Explicit & targeted formal advertising
awareness creation | e Explicit & targeted informal advertising
(about the project) | « Having an inclusive communication strategy
Technical e Ensuring a user-friendly interface
components e Standardization of the process and app
¢ Making the data collection fun — appropriate for target audiences

(e.g. gamification)

Approach/ process characteristics

Inclusion & respect

e Explicit co-design/collaborative development
Including community priorities

Inclusive communication

Building on existing networks & processes
Flexibility

Including different ways of knowing:

Clarity of objectives,
roles &
responsibilities

Managing & coordinating the project in a systematic manner
Trusting citizen scientists

Building on community assets

Co-creating goals

Aligning research and education objectives with community priorities

Support to overcome
barriers

Proactively addressing potential social barriers
Designating approachable and available contact persons

Rewards

Explicitly acknowledging participant contributions

¢ Including participants in publications or other outputs as co-authors or

in acknowledgements (by name)
¢ Developing participation measures
e Providing incentives (where appropriate)

Strengthening community capacity

Benefits of the e Perceived or experienced relevance and usefulness of the project
project/programat | e« Procedural learning experience
the community e Learning new skills & enhancing their career options
and/or personal level | ¢  Building on existing assets
Sense of community | ¢  Community building,
o Promoting social interactions among participants
Trust building & e Being respectful
creating safe space | e Building trust
for interaction e Engaging the community at every step
e Creating safe spaces for people to meet and discuss.
Findings or results of | ¢  Showing of the practical application of the data
citizen science ¢ Conducting explicit knowledge exchange
e The results of the projects written in a clear and accessible fashion.
e Disseminating results widely.
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The three, distinct, main categories of drivers for citizen engagement and potential social change
include: (1) the building blogs of the project: Research project components, (2) how the research is
conducted: Research Process Characteristics; and (3) project outcomes: Strengthening the
community capacity (See Table 2 & 3). If we look at the subgroups under each criteria, they very
strongly centre on stakeholder needs that should be taken into account in equitable engagement
and research partnerships — the needs are ranging from “aligning project framing with community/
individual values” and “ incorporating family-based activities” to “proactively addressing potential
social barriers” or “trusting citizen scientists”. These are all criteria that promote equitable research,
where participants feel respected and fairly treated.

If we look at the sustainability transition assessment criteria by Williams & Robinson (2020) — the
categories 1 & 2 of our findings are well aligned with their first building foundational pillar of fairness
and inclusivity of the process, the quality and appropriateness of the tools and methodologies used,
and the adaptive and reflexive capacity of the process. In addition, the third category of project
outcomes is more or less identical with Williams & Robinson’s second pillar: the short and medium
term outcome of the process — leading to (iii) measurable longer term impacts. This merger of
findings and transition assessment criteria provides a solid foundation for our transition framework.

Theme or topic of the project JUST TRANSITIONS FRAMEWORK

Partnerships AWARENESS CREATION
Types of activities

Training

Communication & awareness

creation (about the project) Research project
Technical components CIL[EE

BEHAVIOUR CHANGE

Inclusion & respect SOCIAL CHANGE

Clarity of Co-benefits

objectives, roles &
Research

responsibilities process POLICY CHANGE
Support to characteristics
overcome barriers
Rewards
Strengthening
Benefits at the community and/or community capacity

personal level
Sense of community
Trust building & creating safe space

for interaction JUST TRANSITIONS

Knowledge from citizen science

Figure 9: Just Transitions Framework

In theory, we can keep compiling ever more empirical social scientific data to identify and define
more specific criteria for equitable, inclusive, research processes that aim to promote just transitions;
but in the real-life research practice that would not help researchers very much — increasing number
of variables and micro-indicators would only be experienced as overwhelming and confusing. Hence
we are proposing a Just Transitions Framework that is more like an equitable and just approach to
thinking, behaving, and conducting research inclusively and respectfully.
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When planning a participatory research project for citizen science, there are three components to
plan: building blocks, process characteristics, and outcome expectations associated with
strengthened community capacity. Each of the three main components consists of example
subcategories that are good to keep in mind when both planning research and conducting it. While
the enablers identified from the 38 articles do not, naturally, cover every possible option, the central
message and identified key themes of concern (Motivational factors or equitability strengthening
factors) are sufficient enough to guide and train researchers in taking citizen needs more into
consideration throughout the research project. Inclusive, equitable research is a respectful way of
thinking and conducting research that can be applied in every discipline and participatory project.

Furthermore, awareness about available theories and toolkits will help the search for appropriate
support for practical evidence-based theory-informed planning, which has a greater likelihood to
guide research towards effective and successful research outcomes. For instance, the three main
categories of Just Transition Framework can be combined with the Theory of Change approach
(Figure 4), when connecting the three “wheels” of Just Transitions research in practice — to which
the Circle of Influence Model (Figure 5) can be connected when designing community and citizen
engagement strategies.

TIP: Participation for Just Transitions

To guide a participatory research process that promotes just transitions by stakeholder
engagement and awareness creation through citizen science in Living Labs, we are proposing
the following approach:

¢ Creating opportunities for mutual learning in interactive processes amongst a
heterogeneous set of stakeholders by conducting community-based participatory
research

+ Based on a State-of-the-Art literature review to identify barriers to and enablers for
equitable engagement, developing a set of guiding questions to research projects that
help create conditions that promote social change for just transitions.

+ Adapting the three core principles: (1) process; (2) societal effects; and (3) just
transitions impacts, identified in the evaluation framework for sustainability transitions
(Williams & Robinson 2020), to guide the development of the -CHANGE Just
Transitions Framework.

I-CHANGE Just Transitions Framework provides the foundations to stakeholder, citizen, and
community engagement in the I-CHANGE Living Labs. However, it is also a living document
improved by the empirical findings throughout the project. Furthermore, I-CHANGE Just Transitions
Framework does not provide researchers with any specific prescriptive steps to citizen engagement
for awareness creation and behaviour change. It is about the way of thinking — the framework
provides a collection of stepping stones based on theoretical and empirical academic research that
are needed for more effective participatory research or can help research towards just sustainability
transitions.
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Figure 9 illustrates the proposed approach of three separate yet overlapping module entities, each
with a range of practical criteria (motivational factors for engagement) to conduct more equitable and
inclusive research — towards just transitions: (1) Research project components; (2) Research
process characteristics; and (3) Strengthening community capacity. The actual practical enablers
are grouped into themes within each module (Figure 9, Table 2&3). The expectation is not to address
every single criteria but to help start thinking about what it means to conduct more equitable,
inclusive, and collaborative citizen science — that will help create awareness and promote
behavioural change in a just manner.

While this report contains practical tips and guidelines, their role is primarily to illustrate the concepts,
models, and theories together with a way of thinking about effective citizen engagement. more
detailed practical guidance can be found in the I-CHANGE Methodological Guide (1.4.2) and
Learning Platform (Task 1.4.3).

5 Conclusions

This State-of-the-Art literature review created a compressive yet brief introduction to the theory and
practice of research leading to awareness creation, behaviour, and social change. It also identified
barriers to and enablers for citizen engagement and awareness creation in participatory research.
Furthermore, the literature review findings provided a foundation to a new Just Transitions
Framework. As the focus of the I-CHANGE project is to investigate citizen science conducted in
Living Labs, the scope of the report was narrowed down to literature that would facilitate the overall
objectives of I-CHANGE in theory and practice.

Based on the findings, three main clusters of drivers were identified to help generate a more
comprehensive overview of the factors that need to be taken into consideration when planning and
conducting participatory citizen science research in Living Labs for social change. These thematic
clusters: (1) Research project components; (2) Research process characteristics; and (3)
Strengthening community capacity, form the foundation for the I[-CHANGE Just Transitions
Framework. Each of the cluster categories consists of a thematically arranged set of motivational
drivers for engagement that form a set of criteria that can help plan more equitable research. The
expectation is not to address every single criteria but to help start thinking about how to design and
conduct more equitable, inclusive, and collaborative citizen science — that will help create awareness
and promote behavioural change in a just manner.
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7 APPENDIX 1: ECSA

ECSA: The Ten Principles of Citizen Science

Source: ECSA (European Citizen Science Association). 2015. Ten Principles of Citizen Science.
Berlin. http://doi.org/10.17605/OSF.I0/XPR2N

1. Citizen science projects actively involve citizens in scientific endeavour that generates new
knowledge or understanding. Citizens may act as contributors, collaborators or as project leaders
and have a meaningful role in the project.

2. Citizen science projects have a genuine science outcome. For example, answering a research
guestion or informing conservation action, management decisions or environmental policy.

3. Both the professional scientists and the citizen scientists benefit from taking part. Benefits may
include the publication of research outputs, learning opportunities, personal enjoyment, social
benefits, satisfaction through contributing to scientific evidence, for example, to address local,
national and international issues, and through that, the potential to influence policy.

4. Citizen scientists may, if they wish, participate in multiple stages of the scientific process. This
may include developing the research question, designing the method, gathering and analysing data,
and communicating the results.

5. Citizen scientists receive feedback from the project. For example, how their data are being used
and what the research, policy or societal outcomes are.

6. Citizen science is considered a research approach like any other, with limitations and biases that
should be considered and controlled for. However unlike traditional research approaches, citizen
science provides opportunity for greater public engagement and demaocratisation of science.

7. Citizen science project data and metadata are made publicly available and where possible, results
are published in an open-access format. Data sharing may occur during or after the project, unless
there are security or privacy concerns that prevent this.

8. Citizen scientists are acknowledged in project results and publications.

9. Citizen science programmes are evaluated for their scientific output, data quality, participant
experience and wider societal or policy impact.

10. The leaders of citizen science projects take into consideration legal and ethical issues

surrounding copyright, intellectual property, data-sharing agreements, confidentiality, attribution and
the environmental impact of any activities.
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[-CHANGE Task 1.2.1: QUESTIONS for the REVIEW

Please note that not all questions are applicable to all articles: IF you can’t see any answers,
please mark N/A (Not Applicable)
Please fill in a copy for each article you just received and send them to me by Friday March 18.

Authors of the paper (identifier):

1. What are the objectives & the research questions?
Clarifications Your findings Comments/observations
Explicitly mentioned objectives &
research questions or “what the paper

aims for ...”
2. Whom were they trying to engage, how, and for what purpose?
Clarifications Your findings Comments/observations

Please add all their criteria:

e location, profession, gender, age,
etc.;

e method, activity, form of
communication outreach, etc.;

e reason for engagement &
output/outcome expectations

3. What kind of change were they trying to promote?

Clarifications Your findings Comments/observations

Please specify if

e immediate: e.g. to participate in
citizen science monitoring

e |ong-term: e.g. new awareness of
[something] & behaviour change
towards [something]

4 Which disciplines/ main literatures are involved?

Clarifications Your findings Comments/observations

e Discipline, such as social
psychology or fish biology

e Specific literature, e.g. political
ecology, social psychology,
natural resource management

5. What theoretical framework was used?
This has to be explicitly mentioned (no guessing needed)
Clarifications Your findings Comments/observations

This has to be explicitly mentioned
(no guessing needed)
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6. Was the research empirical or theoretical/ quantitative or qualitative?

Clarifications

Your findings

Comments/observations

e |F empirical, describe
shortly the setting and
methods for the
investigation, number of
participants & any other
relevant details

e IF theoretical, what was
their approach, e.g.
systematic or scoping
review, metal-analysis,
other? Number of papers
analysed?

e  Qualitative or
quantitative?

7. Main findings?

Clarifications

Your findings

Comments/observations

Barriers to engagement and/or change

8. How were barriers identified?

Clarifications

Your findings

Comments/observations

Describe, e.qg. if they asked
the participants or were just

self reflective (BIG difference)

9. What kind of barriers were identified to the engagement and/ or behaviour

change?

Clarifications

Your findings

Comments/observations

Please provide a structured list
(bullet points) of barriers that
prevented
(&) people from
participating
(b) behaviour change
that was the goal of
the citizen
engagement (+ what
was goal)
e Specify if (a) or (b)
e Any other observations re
challenges

10. How were the barriers dealt with or recommended to overcome - IF

addressed?

Clarifications

Your findings

Comments/observations

Did they take any proactive or
corrective action to overcome
the identified barriers?

IF yes what kind of action and
for which barriers?
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Clarifications

Your findings

Comments/observations

This can be anything that
catches their/ your attention
re engagement barriers

Drivers for engagement and/or change

12. What kind of enablers (drivers) were identified?

Clarifications

Your findings

Comments/observations

Please provide a structured list
(bullet points) of
enablers/drivers/factors or
agents that facilitated
(c) people’s participation
(d) behaviour change that
was the goal of the
citizen engagement (+
what was the goal)
e Specify if () or (b)
e Any other observations re
challenges

13. What kind of co-benefits (of what) were mentioned or discussed?

Clarifications

Your findings

Comments/observations

Please describe which co-
benefits were explicitly
identified, how and for what

14. What kind of co-harms (of what) were mentioned or discussed?

Clarifications

Your findings

Comments/observations

Please describe which co-
benefits were explicitly
identified, how and for what

15. How were power & trust discussed?

Clarifications

Your findings

Comments/observations

Please describe which power
and/or trust were explicitly
discussed in the paper

16. How was equity and/or justice discussed in the paper?

Clarifications

Your findings

Comments/observations

IF it was discussed, what
kind do terms were
used? Just/justice,
equity, recognition of
diversity, equality,
fairness, etc.

17. Other?

Clarifications

Your findings

Comments/observations

Any other exciting or
interesting aspects in the
paper that is relevant to the
topic.
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