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Abstract

This study investigated youths’ empowerment through EU-funded climate change projects
(CCPs) and the role that social research and public engagement have in that process. The
importance of considering youth empowerment in a time of climate change is increasingly
recognised. Youths are exposed to interrelated health, social, economic, and political
vulnerabilities caused by climate change, but they often have limited resources to address and
navigate these changes. To help address these issues youth empowerment holds the potential
to give youth a greater influence over their life in the context of evolving climate change.
EU-funded CCPs plays a crucial role in EU’s climate mitigation and adaption policies and the
implementation of these projects can have widespread implications for youth across the EU.
However, despite this, there is little research that explores the local youth implications of EU-
funded CCPs. In this paper we want to start addressing this knowledge gap by exploring how
youth empowerment was facilitated, shaped, and restrained over a year-long collaboration
with students from a Greek school as part of an EU Horizon 2020 project on social
acceptance of Carbon Capture and Utilisation (CCUS) technologies.

The findings indicate that the activities provided the students with opportunities to explore

and express different types of concerns, knowledges and perspectives on issues related to
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31 climate change, social acceptance and CCUS. However, the empowering potential of these
32 activities were also shaped by power differentials and contestations around what types of

33 knowledge should matter and the source of that knowledge. Although the capacity to engage
34  with youth through Horizon 2020 resources is feasible, more longitudinal and meaningful

35  participation is needed.

36 Introduction:
37  Climate change is one of the most prominent and multidimensional challenges that humanity

38 is currently facing. As a result, climate change impacts give rise to social inequalities with
39  disproportional impacts to different groups of people (1, 2). Thomas, Hardy (2) refers to that
40  disproportion as “differential vulnerability”, with social and economic factors being the key
41  factors determining the vulnerability spectrum. Pertinent literature, suggests that the youth’s
42  differential vulnerability is evidenced in their mental and physical health while interlinking
43 with other social, economic and political inequalities (3-5), with the youth of the Global

44 South being more exposed to climate change vulnerabilities (6). In this study we adopt UN’s
45  definition of “youth” as the population aged between 15 and 24 years old (7). To further

46  aggravate these differential vulnerabilities, youths’ political disengagement and lack of

47  participation (8) may result in limited capabilities to influence the political, economic, and
48  social dynamics that create the conditions for climate change and that inform how climate
49  mitigation and adaptation initiatives are carried out.

50  The notion of youth empowerment is one approach that is increasingly being used to try and
51  address the differential climate change vulnerabilities that the youth are currently

52 experiencing . Youth empowerment has the potential to enable youths to gain greater

53  influence over their own education, personal growth and wellbeing, as well as giving greater
54 opportunities for youth to instigate social and political transformations (9). The importance of

55  youth empowerment in relation to climate change is also recognised by the EU with a number
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56  of EU policies and initiatives having been initiated to support youth empowerment for

57  climate change (10). Furthermore the E.U. emphasizes the role that young people should play
58 in shaping democracy through political participation and active engagement in the commons,
59  however, a recent study conducted by the European Union Agency for Fundamental Rights,
60  found that there is a lack of active participation from the youth in the political scene (11).

61  Whilst youth empowerment for climate change is thus promoted by the EU, we still have

62  very little knowledge about how the EU’s own climate change projects such its flagship

63  Horizon 2020 Research and Innovation programme impact on youth empowerment issues.
64  To start address this knowledge gap, this paper will examine the impacts on youth

65  empowerment of an EU-funded Horizon 2020 funded project. The purpose of this

66 international E.U. funded project is to develop innovative and sustainable solutions for

67  carbon capture, utilisation, and storage, while exploring their societal dimensions including
68  social acceptance and awareness of CCUS technologies. Drawing on a year-long school

69  collaboration, we will explore how the EU-project activities enabled the students to express
70  and be exposed to a variety of different ways of making sense of climate change, but we will
71  also discuss the implications and manifestations rising from the unequal power imbalance
72 between the students, the institutional educational settings and the researchers. In the

73 following sections we will first review the literature on how youth are exposed to particular
74  patterns of differential vulnerability. Then we will explore the importance of youth

75  empowerment in instigating change that can address the differential vulnerabilities that the
76  youth is experiencing in relation to climate change. Finally, we will examine how the

77  relationship between knowledge, power and education can inform our understandings of

78  empowerment in relation to climate change initiatives.

79  Background:
80
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81 Climate change and differential vulnerabilities of the youth
82  Despite everyone having an environmental impact through their actions (12), the youth are

83  often disproportionally affected by environmental degradation due to their lower contribution
84  to environmental issues (13, 14). Several scholars and organizations have highlighted the

85  vulnerabilities that the youth are currently facing due to climate change and how they differ
86  from older populations. The impacts of climate change on the mental health of the youth has
87  been reported as a global phenomenon with one study indicating that 45% of the study’s

88  respondents (aged between 16-25 years old), reporting that their feelings towards climate

89  change have negative effects on their daily lives (15). There is also relevant research

90 indicating that climate change has a disproportionally negative impact on the mental and

91  physical health of the youth (3, 16-18).The environmental, economic, social damages caused
92 by climate change can also exacerbate and interlink with gendered, social, economic and

93  political vulnerabilities that youths are already experiencing. The complex and interlinked

94  factors can have a range of consequences for youths including increased levels of forced

95  migration, decreased school attendance, increasing levels of domestic violence, as well as the
96  decreased desire of having children (5, 18-20).

97

98 Climate change and youth empowerment:
99  Youth empowerment can be seen as an important tool to help address the differential

100  vulnerabilities that the youth experience in connection to climate change. Youths across the
101  globe have themselves sought to change the politics around climate change by increasingly
102  initiated climate related actions, protests and initiatives (21, 22).

103 Within a European context, the “Fridays for Future” movement has been initiated by school
104  students as an attempt for the younger generations to be part of the public discussion

105  regarding climate change, with the current support of “Scientists for Future” (3, 23, 24).

106  Fridays for Future is one of the avenues that the youth are using to express their disapproval

107  of current climate change policies by questioning pertinent political decisions (25).
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108  From an institutional perspective, international organizations such as the UN and the EU,
109  have established initiatives to support youth engagement and empowerment in climate

110  change. The United Nations have established the Action for Climate Empowerment (ACE)
111 initiative. The focus of ACE is on climate change education and public awareness, training,
112 public participation, public access to information, and international cooperation (26). The EU
113 from their side, have initiated the Youth for Climate Action program to involve the youth in
114 climate change decision making (27).

115  To facilitate youth empowerment, it is important that the youth are politically active, are

116  partners in the co-construction of knowledge as well as being active in civic engagement (28-
117  30). Despite the existence of initiatives such as youth councils, those initiatives have been
118  critiqued for trying to prepare the youth for adult like institutions, and they have primarily
119  designed for socializing the youth and being elitist by excluding some of them (31-34).

120  Despite the diversity in youth empowerment approaches, there is a common focus on how
121 people and social groups can better control and gain power over their lives (9).What

122 empowerment looks like is inherently contextually situated and cannot be easily measured
123 across different social contexts (35). We can therefore have different dimensions of youth
124  empowerment that depending on the social context can take different levels of importance.
125  According to Ucar Martinez, Jiménez-Morales (9) those dimensions can be summarised as 1)
126  personal growth and wellbeing, 2) relational, 3) educational, 4) political, 5) transformative
127  and 6) emancipative.

128  As the students’ engagement activities that were conducted took place in an educational

129  setting in this study we focus on the educational dimension although we also recognise that

130 this at particular times can interlink with other dimensions of empowerment.

131  Education and Empowerment:
132 Academically and politically, it has been recognised that education can enable empowerment.

133 Education for empowerment has been promoted on a policy level by institutions such as the
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134 United Nations, as a tool to enable more inclusive and equitable quality education for all (36).
135  There is a range of initiatives that seek to use education as a tool to empower different groups
136  of people, including women, the youth, refugees, as well as prisoners (37-40) .

137  Academically, Dewey, Teixeira and Freire were some of the pioneers of exploring the

138  empowering potentials of education by considering how to democratize education by being
139  free, inclusive and critically provoking (41-43). Dewey argued that teachers and students

140  should be on an equal level, and their relationship should be reciprocal and not a one-way

141  relation where the teacher possesses all the knowledge and just transfer it to their students
142 (44). Based on Dewey’s educational philosophy, it is important that students are exposed to
143 hands on environmental education activities allowing them to learn the local context through
144  community engagement while being part of a political and economic culture (45). In his

145  book Pedagogy of the oppressed Freire (46), discusses the importance of education as an

146  instrument of critical thinking by providing students’ knowledge, skills and social relations to
147  become critical citizens. For Freire, pedagogy was not a political indoctrination but rather a
148  political practice that facilitated critical thinking (42, 47).

149  Education for empowerment approaches have also been used in education on sustainability
150  issues like climate change. In his paper, Reigota (48) discusses how Freire’s ideas on a

151  participatory and politically based education have impacted environmental education around
152  the globe, while Spinola (49) argues for liberation from environmental oppressions (i.e.,

153  norms, beliefs and values) through cultural transformations. In the context of education for
154  sustainability one of the main concerns is to empower students to become critical and

155 informed citizens and act upon those socioecological intersections through sometimes

156  alternative education formats (50-52). Empowerment approaches to sustainable education
157  can thus enable transformative learning experiences that gives students the necessary space

158  for constructive discussions and developing their critical thinking skills (38). Furthermore,
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studies have shown how empowerment approaches to sustainable education can improve
students' awareness of the socio-scientific dimensions of climate change while improving the
student's argumentation skills (53).

Whilst empowerment approaches to sustainable education have the potential to develop
students' critical citizenship skills, research has highlighted the complex role that knowledge
and power can play in these initiatives (54, 55). Knowledge is deeply entangled with issues of
power, i.e., who produces, uses, and has agency over knowledge. In his book Veyne, (2013)
discusses Foucault’s views on knowledge and power, and his criticism on the paradigm that
knowledge must conform to the limitations institutionalized by university research, or else it
risks misrepresenting the truth. Influenced by Freire’s ideas on pedagogy, Bingham (56)
discusses the role of authority amongst teachers and students, and how authority should not
be treated as a possession, but rather as a relation where two or more parties have different
roles. In his article Nieminen (57), suggests the use of self-assessments in education not as a
way to bolster students’ performance in education, but to rather use it as a form of students’
empowerment to resist power imbalances in assessments.

However, knowledge can also be used to enable marginalised groups to challenge powerful
social groups and institutions. Knowledge can be a means for public participation in public
debates and facilitates influence in decision making processes (Gaventa & Cornwall, 2008).
In relation to knowledge authority, Gaventa & Cornwall, (2008) have suggested that
empowerment through knowledge creation can provide the necessary authority for the lay
people to challenge the expert’s paradigm and provide an inclusive and diverse voice in the
knowledge production process.

These complexities around the intersection of power and knowledge are furthermore
complicated when it comes to complex and multidimensional environmental issues like

climate change. Some scholars argue that it is important to empower people by equipping
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them with the knowledge that can address misconceptions and alternative conceptions about
climate change. They consider alternative conceptions to refer to understandings of a concept
that is not aligned with scientific evidence or scientific ideas (58, 59). In an educational
setting these alternative conceptions can be found amongst students, their teachers and in the
scientific textbooks they are using (60, 61). However, some scholars point out that scientific
evidence and ideas are just one form of knowledge, and that other knowledge systems and
perspectives are necessary to address climate change. For example, increasingly scholars
have been advocating for the incorporation of traditional ecological knowledge (TEK) in
environmental research (62, 63). According to Stori, Peres (64) “TEK refers to a cumulative
body of knowledge, practices, institutions, and beliefs, evolving by adaptive processes and
handed down through generations by cultural transmission (tradition)” p.2. Such cultural
transmissions include cultural festivals and oral traditions that allow the transfer of
knowledge from one generation to another while often socially empowering the local
communities on natural resource management (65). Thus, it is necessary that more diverse

voices are included in decision making for climate change issues.

Drawing on these insights we wanted to explore whether it was possible to utilise resources
from a E.U. funded climate change project to enable educational activities aiming to
empower students in relation to climate change and CCUS. To explore that, we initiated a
collaboration with school students in Greece. In the methods section below we describe the

methods we used to try plan and facilitate these activities.
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206 Methods:
207  Context:

208  To develop methods that could empower youths an emergent approach was taken. Research
209  has pointed out the complexity of developing youth empowerment initiatives within

210  particular cultural and institutional educational settings that can be characterised by power
211  differentials between students and teachers, institutional regulations, cultural norms and

212 limited flexibility to change the curriculum (66-68). The methods that were deployed were
213  therefore dependent on our ongoing interaction and negotiation with the school and the

214  students. As one of the industrial partners of the project and host of a CCUS pilot project is
215 located in an area in northern Greece, one of the researchers spent an extended amount of
216  time in the area for his fieldwork. During his stay in the area, he contacted the local middle
217  school principal suggesting a collaboration between the school and the project.

218  The purpose of the collaboration and the research study was bifold. First was to understand
219  what school students knew about CCUS and what they thought their role was in

220  decarbonising societies, and secondly, to expose students to educational activities that could
221  bolster their critical thinking skills and empowering them to build capabilities to address the
222 technological developments in their area.

223 After receiving the necessary ethical approvals from the university and the school principal’s
224  consent, the researcher had an initial meeting with a group of students at the school grounds
225  to inform them about the overall project and the research study. The researchers also received
226  assent forms from the students and consent forms from their parents that wanted to be part of
227  this research study. In addition, to safeguard participants, the researchers of the project are
228  members of the Protection of Vulnerable Group (PVG) scheme in Scotland.

229  Due to the focus of the project funding this research being on CCUS technologies and

230  perceptions, the emphasis of this school collaboration to begin with was about CCUS, climate
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231  change, and students’ perceptions. Due to the particularities of the project such as working
232 with school students in an area that we did not have access before and the time constraints,
233 we followed an emergent approach allowing us for fluidity and flexibility to the development
234 of this project’s methods (69).

235  During the evolution of this collaboration, it became evident that students were not familiar
236  with CCUS technologies, so asking any questions about their beliefs and perceptions about
237  these technologies would not have been appropriate. Instead, the activities were designed in
238  such a way to expand students’ knowledge on climate change and CCUS , while

239  understanding their perceptions on climate change and strategies of addressing it. The

240  culmination of the engagement activities included discussions on CCUS, as well as posters
241  prepared by the students. On a later stage, we wanted to explore the potential of students’
242 empowerment through those activities and the role that different knowledge systems have on
243 their CCUS and climate change perceptions.

244 The school we collaborated with is in a semi-rural area of Greece, and the region is very

245  active in both the agricultural and tourism sector, both of which are seasonal activities. It has
246  atotal population of approximately 10,000 people and the town where the school is placed is
247  the hub for the civil services of the region. Due to the semi-rural characteristics of the region,
248  the school serves students not just from the town where it is located, but from nearby villages
249  as well.

250  The students formed a study group of 15 students aged 15-16 years old, all of whom were in
251  the same school year. The school principal together with the lead teacher made the selection
252 of the students. The researchers, other than deciding the number of students that would form
253 the group, had no influence on the selection of the students. From a school perspective,

254  students were selected based on their interest in the topic and their year-long commitment to

255  the study group.

10
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Below is a description of the different types of engagement we had with the students together
with the objectives of those engagements. All engagement activities were attended by the
same group of students. A fourth and final engagement activity with the already involved
students was planned but due to limitations discussed in the “limitations” section below, that
was not feasible. That fourth engagement activity was specifically about CCUS and students’

opinions about them.

Engagement process:

PowerPoint presentation:
The first interaction with the students was through a PowerPoint presentation that one of the

researchers shared with the students in the school’s assembly hall. The purpose of this
presentation was to inform the students on the EU project and discuss with them the idea of
collaborating in a research study. Despite going with an open agenda on how to collaborate
with the students, the lack of time in combination with the rigidity of the Greek education
system, it was up to the researchers to suggest the activities that students could engage with.
Both the principal of the school and the teacher leading this potential collaboration were
present throughout this presentation. The project’s CCUS video was also presented in this
session. This presentation was attended by a cohort of approximately 40 students. No data

were collected in that instance.

PlayDecide card game:
Once the study group was formed, few days after the PowerPoint presentation one of the

researchers met again with the students to participate in a PlayDecide conversation game.
PlayDecide is an open access serious game that promotes discussion while sharing
information for controversial issues in a simple and effective way (70, 71). The PlayDecide
conversation game has been used by several researchers and educators in different disciplines
to both provide information on a topic as well as elicit discussions amongst participants (72-

74). The PlayDecide conversation game we used for this study is titled “Climate Change” and

11
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282 it is an open source educational resource through the EU PlayDecide portal (75). A sample of
283  the students’ card choices can be seen in Appendix 1. The PlayDecide game lasted for 90

284  minutes and the discussions throughout the game were audio-recorded after receiving

285  participants’ consent. The objective of this engagement activity was to establish a baseline of
286  what climate change is amongst the students, while discussing their perspectives, and

287  identifying potential gaps in their current knowledge on climate change. The game was

288  played in the English language and not in the students’ native language, as they all felt

289  comfortable with their level of English and the principal wanted to use it as an activity for

290  their English language course as well.

291  Science museum educational visit:
292  After discussions with the students, the teacher leading this activity and the principal of the

293 school, it was decided that students would benefit from a visit to a regional science museum
294 to learn more about CCUS technologies and climate change. Initially the researchers

295  requested from the science museum a tailored made programme on CCUS technologies for
296  the students to attend, but such a program was not available at the science museum, as the
297  education team of the museum were not aware of those technologies. Instead, the education
298  director suggested an activity called “Gone with the Wind”. The purpose of this activity is for
299  students to be exposed to a role-playing game (RPG) focusing on the social acceptance

300 dimension of renewable energy and more specifically the development of a windfarm in a
301 fictitious rural area of Greece. This RPG was facilitated by the education team of the science
302  museum. Several studies using RPGs in school settings, suggest that students participating in
303  such activities can benefit from developing their critical thinking skills, encouraging

304  collaboration, whole increasing their learning motivation (76-79).

305  Students were organised in teams of three and each team was given a role that they had to
306 impersonate e.g., a farmer, local resident, a shop owner etc. Each team was provided with an

307 electronic tablet that contained all the information they needed about their specific role;

12
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Based on that information they were asked to contribute to the discussion. At a later stage
more information was provided by the facilitator through the tablet to enhance the discussion.
The information provided to the students included a publication by the environmental
organisation “Greenpeace” that supported the use of wind energy, a report by the “European
Platform Against Windfarms” that highlighted the negative impacts of windfarms and thus
opposed to the development of the windfarms, as well as an Environmental Impact
Assessment from a consultancy company. Appendix 2 demonstrates some of the documents
used in this RPG. Similarly, to the PlayDecide card game, the RPG conversation was audio

recorded.

Online workshops and poster presentations:
The purpose of the online workshops was to discuss with the students the development of the
project, as well as give them the opportunity to ask specific questions on the work they were
doing. Two online workshops were conducted, but due to technical issues the objectives of
the workshops were not met. Instead, it was decided with the students and the teacher, that
students would form 4 separate working groups to each explore a separate topic suggested by
the researcher and create a presentation. Questions such as “ What is carbon storage” and
“What is the role of forests in decarbonisation” were used as discussion and anchoring points,
to instigate students’ engagement in the posters. In addition, examples of sources were
provided for students to collect information from with the expectation that more sources
would be consulted.
The four topics were:

e What are CCUS technologies and what is their role in addressing climate change?

e What are nature-based solutions and what is their role in addressing climate change?

e What is climate change and how can it be addressed?

13
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e What are the social dimensions of both nature-based solutions and technological

innovations in addressing climate change?

Ethics Statement:
This study has received ethical approval from the Research and Ethics Committee at Robert

Gordon University, Aberdeen Business School.

Data analysis:
Data were collected in three separate but interlinked engagement activities, 1) PlayDecide

game and, 2) Science Museum educational visit, and 3) Poster presentation.

Data from the PlayDecide game and the Science Museum educational visit include the
students’ conversations that were audio-recorded, and their notes during the activities. The
audio-recording was initially transcribed in the Greek language, and the Greek text was then
subsequently translated into the English language. The English text was then imported in
NVivo, a qualitative analysis software, and thematic analysis followed (80). The discussions
amongst the facilitator and the students were transcribed verbatim, whereas the discussions
amongst the students when they were reading the information provided were not transcribed
and were not considered for the purpose of this study. Throughout the analysis of the three
separate education activities, we looked for evidence that provoked critical thinking in
relation to climate change and their perceptions of CCUS. We also looked at how the
structure of the activities promoted or demoted different types of knowledge and the role of
the facilitators in that exercise.

Posters were analysed in relation to the guidance given to the students by the researcher, e.g.,

suggested questions, as well as sources consulted. Examples of the posters can be seen in

Appendix 3.
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358  Results:
359  Below, we present the results of the three engagement activities that the researchers collected

360 data on. Each one of three engagement activities will be presented separately in this section

361  and will be merged in the discussion section below.

362  PlayDecide card game:
363  The thematic analysis of the discussions during the card game gave rise to three themes that

364  are relevant to the analysis of this paper. Those themes are 1) Uncertainties and Alternative
365  conceptions 2) Complexities, and 3) Concerns. There were several interlinks amongst these

366 three themes as described below and each theme cannot be considered exclusive.

367  Uncertainties and Alternative conceptions:
368  Despite the students having a good understanding of what climate change is, there were still

369  some uncertainties and misconceptions discussed during the activity. One of the students was
370  hesitant on whether she was describing climate change or global warming:

371  [S5] “Where we create ...global warming...climate change”.

372  This followed a discussion about the existence of greenhouse gases in the atmosphere during
373  the past 200 years. The same student had the belief that the greenhouse gases are the ones that
374  are found within the agriculture greenhouses, and those gases are the problem,

375  [S5] “Which means that the gases that exist in greenhouses are present in the atmosphere”.
376  In matters of energy production, one of the students mentioned a new discovery by the

377  Chinese who discovered a new mineral on the moon:

378  [S3] “Well, I read, I saw a video somewhere anyway, some people from China went to the
379  moon, and they dug inside the moon, and they found a fuel that is much smaller, covers much
380  more energy, produces energy and if they bring it, they intend to bring this to earth and use
381  ir.

382  There were several unknowns in relation that above statement including the following:

383  [S3] “One gram I think they said covers New York (energy needs); I think for two months”.
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Complexities:
Students recognized that solving climate change is not an easy task. They are aware of

several complexities associated with addressing climate change. Below is an excerpt of the
students’ discussion concerning the installation of photovoltaics in the Sahara Desert:

[S1] “The biggest desert is the Sahara. So, this is barren land, no one steps on it right? The
sun shines there 24/7, if you fill this with photovoltaics won't you power all of Greece?”
[S2] “You will extract (the energy) but the grid will not be able to pick up all that energy
from a certain point”.

[S4] “The only problem is who has the cash”.

[S2] “Also, if the Sahara is filled with photovoltaics, the life that exists in the Sahara will also
decrease’.

Another complexity was identified in relation to the mineral discovered by the Chinese.
Despite the other students not being familiar with that mineral, they were sceptical and
critical on its application:

[S1] “I believe that this moon is not such a good idea, because sending rockets into space is
not the most ecological (sustainable) thing. By the time the rockets arrive, come out of the
atmosphere, the carbon dioxide they release is very large amounts, so imagine one rocket
going off every month”.

[S7] “Hey people, it is how we consume first and then look at the moon and the rest”.

Complexities were also identified in relation to energy production:

[S9] “I believe that the industry cannot be easily weaned off from non-renewable energy
sources, because non-renewable energy sources, such as coal and natural gas, oil, can
produce larger amounts of energy than renewable ones, and are difficult to replace let's say
with photovoltaics and wind turbines; is not so easy to replace them and to depend the
industry on them”.

[S2] “They shut down the lignite and suddenly the electricity bill went up. My pocket money
was cut” (the children laugh).

Concerns:
Students were concerned about their role in the society, while also recognizing that they need

to be the agents of change that they seek. One of the students in a joking manner was
concerned about his life expectancy when discussing carbon dioxide emission targets:

[S1] “The fact that we have already adapted to climate change and, of course, the damage
has been done, it is very difficult to completely remove carbon dioxide from our lives. I mean,
I had seen somewhere, I had read that by 2050 we have to reduce carbon dioxide emissions

to zero to stop climate change, which is not going to happen, so adapting is the best thing”.

[S5] “Will we reach fifty years of age”?

16



http://creativecommons.org/licenses/by/4.0/
https://eartharxiv.org/

This manuscript is a preprint and has not been peer reviewed. The copyright holder has made the manuscript available under a Creative Commons Attribution 4.0 International
(CC BY) license and consented to have it forwarded to EarthArXiv for public posting.

420  There were concerns that politicians do not necessarily have the public’s interests as a

421  priority, but they are more concerned about their own benefits:

422 [S8] “Most politicians look out for their own interests”.

423 [S3] “They are not going to do anything to improve the situation, I would say that we have to

424 do”.

425  [S5] “... no matter how many photovoltaics we put in, no matter how much money we give,
426  no matter what we do, they (politicians) will find another way to spend money again and be
427  in their own interest. So, I think the best thing would be to discuss with a large group of
428  people who have a lot of influence, if we are a very large group of people, we can make a
429  change”.

430

431  Science Museum Educational Visit:
432  The RPG data were analysed as a resource and tool for the empowerment of students in

433  decision making. The thematic analysis gave rise to three separate themes, 1) Instruction
434  dynamics, 2) Expertise, and 3) Public participation. The “Concerns” theme was also present

435  in the Play decide card game.

436  Facilitation dynamics:
437  During the role-playing game, the instructor impersonated the role of the local mayor in the

438  game, but they would often break character when they wanted to make a point on a topic,
439  they had strong opinions in as a real person rather than as an RPG player. Below is an excerpt
440  where the facilitator defended nuclear energy as the safest option for energy production:

441  [F] “Nuclear is the safest, most reliable, clean and cheap source from which we can get

442  electricity and energy in general... Nuclear is the most ecological source of energy, but we
443 don't use it. Wind turbines are a very safe source of energy, not so efficient and take up a lot
444  of space. Hydroelectric is a lousy source of energy”.

445

446 It was also evident that the power dynamics in the discussion were in favour of the facilitator,

447  as they often interrupted the students and suggested what they wanted to say; they had control
448  of the conversation flow:

449  [S] “I want to ask, because the house we live in and the plot will be expropriated, with the fee
450  we will get ...

451  [F] ...will the expropriation be fair? Isn't that what you want to say?

452  [S] Other than that, will there be other land available that is not affected by the wind farm?”
453
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Expertise:
Part of the RPG was to discuss the role that different stakeholders might have in the

suggested scenario of a wind turbine project development. In matters of expertise the
facilitator both in their role as a mayor, but also in real life held the opinion that expertise is
directly linked to scientists and engineers, and that only experts; opinions should be
considered when deciding on issues such as societal and environmental impacts of wind
turbines:

[F] “The engineer's study will tell you that if is managed correctly, because Greenpeace is
Kostas, Giannis, Lefteris, Eleonora and Dimitra, this is Greenpeace. It (Greenpeace) has
some people who have a scientific background, but it is not a scientific position, like the other
weird Belgians who are against wind. Okay? It's Mr. Giannis, Mrs. Tasoula and Eleni or the
mayor. It's not some scientists who say it, it's groups of citizens.”

[F] “So the study of an engineer is the only scientific one. Ok? They may be thorough, they
may not be, you may trust them, you may not trust them, but the most reliable of the three
(NGOs, residents, engineer) is the study.”

The participants raised an issue concerning the trust they had on the engineer, as they were

appointed by the company, and wanted to have a more independent expert in assessing the
potential impacts of the wind turbines:

[S]: “How do we know that they are telling the truth and they are not part of you? (We want)
an engineer of our own.”

Public participation:
Throughout the RPG process the facilitator emphasized the importance of public participation

towards a just and sustainable society:

[F] “Obviously as active citizens you have to go and position yourself, regardless of whether
you are an expert on the subject, you have an obligation to have an opinion, you don't have to
be right, okay?”

[F] “In essence, this discussion is not for you to decide to be in favour. This discussion is to
convince you to be in favour. And that's what it's always for.”

[F] “Every active citizen must have an opinion. You have to be active. Yes, it's not a luxury to
be active, it's your obligation. Every active citizen and having an opinion on something is
your obligation. Being right is not your obligation, you don't have to know everything
obviously.”

Participants were asked to declare their position (for or against the wind farm) in two separate

occasions. Each occasion was followed by a set of information the students received in their
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489  tablets as part of their scripts. The facilitator discussed how opinions can change in light of
490 new information, and that everyone is entitled into changing their opinions:

491  [F] “Guys, democracy means that when there are new arguments, we change our opinion... [
492 was wrong and now I believe something else”.

493 [F]“...we will discuss what changed your ideas and how you were affected.”

494  There were also discussions on the ethics of changing one’s mind, and what constitutes moral
495  vs immoral decision making:

496  [F] “That is, if, say, we hold a competition for the recruitment of new employees for the new
497  positions that are to be opened, and we reward the locals in points, so that they can be

498  appointed more easily, will you change your vote?

499  [S] “Maybe yes”

500 [F] “Maybe yes, very nice. This negotiation is not unethical. The other thing the guys were
501  saying before, "what will they give us to change the vote" is unethical. Do we understand the
502  difference between immoral and moral? It may look the same, it's not. Because the argument
503  is my wife will lose her job, we are here and you are breaking us up, there is the counter

504  argument, if we help hire local people first. He has an argument that makes more sense.”
505

506  Poster presentations:

507

508  Poster presentations were thematically analysed based on the above themes and the theme of
509  "Facilitations dynamics” was identified. The analysis of the posters suggest that students did
510  not engage with the activity in a meaningful manner, as on some occasions the text was

511  copied and pasted from the original source that was suggested by the researcher.

512 Facilitation dynamics:

513  An example of facilitation dynamics can be seen at the “What are CCUS technologies” group

514  poster picture 3b where the below text was lifted directly from a media website without any

515  citation or acknowledgment of the original source.

516  “Evag omoteleouatikos Tpomos Oloywploiod ivor e TV _ETIAEKTIKY _YNUIKN
517 _amoppopnon tov CO2 omoé _uiyuo. ynuik@v evaoemv (01040Teg) TOV ETIAEKTIKG,
518  _avudpovv ymuika ue to CO2 kar _odev o _opnvoov vo exklvbel _omny _atudopoipa’.

519  English translation: “An efficient way of separation is by selective chemisorption of CO2 by
520  a mixture of chemical compounds (solvents) that selectively react chemically with CO2 and
521  do not allow it to be released into the atmosphere”.

522
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523  As well in another case as seen below in picture 3a, the information on the texts was very
524  basic and the students cited themselves as sources of information.

525  “IIAHPO®OPIEX ANTAI®OHKAN AIIO THN EPTAXIA TQON MIXAAH, GOAQPH
526 ~ NIKO”. English translation: “Information was retrieved by Mixalis, Theodoros and Nikos
527  work™.

528
529

530  Discussion and conclusion:
531  Young adults are important members of our societies and drivers of political, societal, and

532  environmental changes. Youth empowerment is imperative for the above changes to happen,
533  and that can be bolstered through knowledge construction and meaningful public engagement
534 (81, 82). This study sought to explore students’ knowledge on climate change and

535  decarbonisation, while examining how Horizon 2020 projects could shape youth

536  empowerment.

537  During the PlayDecide activity it was evident that students had a fair understanding of

538 climate change and its environmental and societal consequences. Despite that, there were
539  evidence of alternative conceptions and uncertainties amongst the students when issues were
540  discussed in more detail. As an example, Sahara was discussed as the biggest desert, but that
541 is a common misconception. Such alternative conceptions have been reported in other studies
542  of similar age students in different countries (83-86). These common alternative conceptions
543  amongst individuals in different countries could be because of the power that the mass media
544  have in dispersing information (87, 88). Amongst others, for youth empowerment to be

545  possible, it is important that the youth are able to identify and challenge those alternative

546  conceptions by developing better understandings of a topic (89).

547  Both during the PlayDecide activity as well as the RPG, students expressed their concerns
548  regarding both the impacts of climate change to themselves and their families, but they were
549  also vocal about their disbelief and lack of trust to the politicians and adults in general, as

550  well as the political system to address climate change. Those viewpoints have also been
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reported by studies on adults’ beliefs on the same matter (88, 90, 91). Several students held
the opinion that it was up to them to organise as groups to fix things, rather than wait for
political initiatives from the politicians. Such cohort organization and mobilization has also
been evidenced in the Italian youth activism realm for environmental matters (92), as well the
Fridays for Future movement (22, 93). According to Kitanova (8), the youth in the EU choose
to abstain from political engagement. That disengagement with the traditional political world
could have an impact on how environmental issues such as climate change will be addressed,
as Weiss (94) suggests that the youth are part of new political participation forms, i.e. non-
institutionalized political participation. Those concerns and uncertainties around the inactions
of adults and politicians, have empowered the youth to take actions towards climate change
to promote the wellbeing of their future (55, 88, 95).

Additionally, the education activities showcased the complexities of addressing climate
change and the students were aware of these complexities, especially socio-ecological
complexities. The complexities span from whose opinion is more “valid”’ and should be
trusted, to potential consequences of energy production in the wildlife of the Sahara Desert.
Part of the overall project was to explore peoples’ perceptions and acceptance of CCUS
technologies. As mentioned above, when we requested a CCUS based activity at the Science
Museum, the answer was that they had never heard of these technologies before, so we would
have to do something different. The option of developing something custom made for the
students of this study was discussed, but due to the lack of time and funding that was not
possible. That brings to the question of what level of acceptance and perceptions are we
seeking to elicit from communities, when experts such as science educators are not familiar
with those technologies. EU funded CPPs can empower communities by ensuring that social

acceptance or rejection are long term processes and enabling community members to develop
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the required capacity to increase their content knowledge as well as consider previous
experiences.

In any education activity the role of the facilitator is vital as it can shape students’
engagement and involvement in the activity (96). As researchers we also facilitated some of
the engagement activities, e.g., poster presentation and it was evident that we dictated to the
students what to do, and the end result indicates that this engagement was not impactful as
students did not engage meaningfully in the activity. Similarly, and as presented in the results
section, the facilitator at the Science Museum had strong opinions around some issues, e.g.,
nuclear energy, and they broke their RPG character to emphasize their opinions, while in
some cases the students were cut off from sharing their thoughts. At that point, it is important
as researchers to reflect to our own positionalities when we analyse the data. Each of us
prescribes to a certain understating of reality and how knowledge is constructed, and that has
implications on how the data is analysed and discussed.

Throughout the educational activities we noticed a lack of neutrality in teaching, and that can
influence students’ opinions and create biases on matters that students are not necessarily
very familiar with. As an example, the science museum facilitator had a positivist approach to
science and knowledge, and that was contrasting to the students’ opinions and beliefs on the
importance of forming social groups to achieve social changes. The impact of teachers'
beliefs in environmental matters has been discussed by Cotton (97), where the author argues
that personal beliefs do matter, and they should be considered when designing curricula.
Another example of bias was when matters of morality and public engagement were
discussed during the RPG at the Science Museum. It was apparent that the facilitator whether
it was on purpose or not, brought their own values and morals on the table and presented
them as the truth. As Veugelers (98) explains, based on Freire’s work on morality, morals are

something contextual that depends on certain social, cultural and political elements present in
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600 asociety. Morality is a very important topic in public engagement and decision making, but
601  under what circumstances should students be exposed to it? Although it is essential to discuss
602  morality as a topic in the school curriculum alongside the implications they can have on

603  students’ decisions on ethical dilemmas (99), we find it problematic when educators try to
604 instil their personal morals to students.

605 In addition to the above, the facilitator made some statements that could be debated, but

606  because of his position and the power he held as an educator, their positionality was not

607  argued or contested. In addition to the nuclear energy example, they also stated that NGOs
608  such as Greenpeace are just a group of people with no scientific background, so they should
609  not be considered as a valid source of information. In contrast the students did not have the
610  resources to make their beliefs more vocal. This could be due to the educational setting where
611  itis difficult to oppose the teacher as a figure of authority. It could also be due to limited

612  experiences of voicing their concerns in political and public spheres. In this particular

613  instance, the teaching approach therefore aligned more with hierarchical classroom structures
614  that obstructs constructive two-way dialogue amongst teachers and students (46, 100).

615  While the aim of the education engagement activities was to use education both as a resource
616  to empower the youth, and better understand their perceptions on climate change and

617  decarbonisation, we run the risk at using education initiatives as a resource for indoctrination
618 by dictating the students what to do and use our position to instil these opinions.

619  Several examples of misconceptions and uncertainties have been identified in this study.

620  Milovanovic, Shealy (101) have suggested that the presence of misconceptions towards

621  climate change in engineering students, could hinder their empowerment to make changes
622  and find ways to alter the human induced impacts on the planet. In addition Darnovsky and
623  Hasson (102) are calling for the active involvement of the public to reduce their

624  misconceptions on controversial issues that could hinder their decision-making process.
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Horizon 2020 projects have been critiqued both for the lack of integration of social sciences
but also on the evaluation of their societal impact capacity (103, 104). In line with the above,
we suggest more direct community engagement from the Horizon 2020 projects, to
encourage empowerment and knowledge construction. We suggest that EU funded projects,
should conduct need assessments for the local communities where the projects are to be based
to empower the local communities with an emphasis on the youth. To conclude this paper, we
agree with Spinola (49) interpretation of Freire’s pedagogy of the oppressed within the
environmental domain, suggesting that in order to have true societal transformations to
address environmental issues, environmental education should not be subjected to any
political, societal and economical boundaries, but it should be available to all without any

boundaries.

Limitations

This study was conducted with a group of students living in a rural area, and it would be
interesting to replicate this study with a cohort of students from an urban environment. One
limitation of the study was that although the research and the engagement activities were
conducted face to face, the researchers lived abroad and that limited the amount of time and
interactions they could have with the students. We acknowledge that not using the students’
native language could have prevented some students that are not comfortable with the
English language, from participating and that could result in a selection bias in our
recruitment strategy.

Although students participated in the RPG, their responses do not necessarily reflect their
own beliefs. Time permitting more relevant to the students’ research should be conducted.

Due to a tragic train accident that took place in Greece killing 57 people, it was decided as a
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sign of respect to not conduct the fourth and final engagement activity as it coincided with the

national mourning period.
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