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Abstract

This article investigates how eco-anxiety relates to subjective well-being among young
people in Luxembourg, and whether this relationship is modified by proximity to extreme
weather events. Luxembourg, with one of the highest GDPs in the world, represents a
noteworthy case of a nation that also consistently ranks among the happiest. Yet it expe-
rienced a severe flooding in the summer of 2021. Using data from a natural experiment,
we find that eco-anxiety is positively associated with happiness, an affective dimension of
well-being, but unrelated to life satisfaction, a cognitive dimension. This association re-
mains unchanged after experiencing the flooding, even among individuals directly affected
by it. Our study contributes to the growing body of research on the relationship between
well-being and eco-anxiety by disentangling the affective and cognitive dimensions of
well-being in the context of an extreme weather event, using a natural experiment design.
Overall, our findings suggest that eco-anxiety may be partly shaped by social desirability,
rather than by intrinsic motivational beliefs and psychological distress. This conclusion
may contribute to explaining why young people in high-income countries remain less
inclined to take action against climate change.
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1 Introduction

Experts agree that without measures to mitigate climate change, extreme weather events
will become more frequent globally (Lawrence et al., 2022),' posing major risks to health,
housing, food systems, and livelihoods—especially for the most vulnerable (IPCC, 2023;
UN, 2023).

Yet beyond these material consequences, climate change is also expected to generate pro-
found psychological impacts and preference shifts among citizens, especially after weather
disasters such as extreme floods, fires, or hurricanes (Bourque & Cunsolo Willox, 2014).
For instance, the 2017 Lancet Countdown on Climate Change and Health concluded that
the psychological effects of climate change are real and potentially irreversible. Similarly,
Hayes et al. (2018) argued that different mental health outcomes resulting from climate
change effects could appear and increase very rapidly. Complementing this view, Sekulova
and Van den Bergh (2016) provide empirical evidence from Bulgaria showing that experi-
encing floods significantly reduces life satisfaction—even several years after the event—
and that psychological and intangible damages can be as substantial as material ones. Their
findings highlight how the intensity of floods, rather than just their timing, plays a crucial
role in shaping these lasting effects, underscoring the enduring emotional toll of such cli-
mate-related events.

These nonmaterial effects, often labelled ‘hidden costs’, have only very recently started
to be examined by academics when evaluating and addressing the consequences of climate
change (Hayes et al., 2018; Lawrance et al., 2022). By analysing the latter, we can better
understand how individuals and societies are affected by and react to the effects of climate
change and thus develop more effective strategies to mitigate its costs.

One of the psycho-social consequences that has recently gained attention in academia
has been eco-anxiety, which seems to affect especially young people in developed coun-
tries (e.g., see: The Guardian, 2021; The, 2021; Hickman et al., 2020). Eco-anxiety can
be defined as ‘the anxiety people face from constantly being surrounded by the wicked
and threatening problems associated with climate change’ (Hayes et al., 2018: 7; Albrecht,
2011). Although ‘anxiety’ is a psychological term used to refer to a well-established con-
cept, the term eco-anxiety is sometimes used to include other negative emotions, such as
worry, nervousness, fear, guilt and sadness (Clayton & Karazsia, 2020; Kurth & Pihkala,
2022; Verplanken et al., 2020). In a review on eco-anxiety, Coffey et al. (2021) conclude
that “‘despite evidence for the effects on youth and their concerns, there were no studies
investigating young people’s experiences of eco-anxiety’ (Coffey et al., 2021:5). This lack
of studies is puzzling, considering the extensive literature that has examined the relationship
between subjective well-being and individual-level climate change-related variables. While
the former spans happiness and life satisfaction (Diener, 1984; Layard, 2005), the latter
include pro-environmental behaviours (Bouman et al., 2020), sustainable consumption pat-
terns (Kaida & Kaida, 2016; Zawadzki et al., 2020) and natural environment engagement
(Clayton, 2020). We aim to complement these studies by addressing this gap in the literature
and providing empirical evidence on the relationship between eco-anxiety and subjective
well-being.

! During the last two decades, the frequency of climate change-related weather disasters has increased by
46% (Watts et al., 2017).
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The central aim of our study is to address how eco-anxiety relates to well-being among
young people. It asks: How does eco-anxiety relate to happiness and life satisfaction among
young people? Are these relationships stronger after an extreme weather event?

We focus our analysis on Luxembourg. Luxembourg is an interesting setting because it
represents an ‘extreme’ case study in terms of socioeconomic development and well-being,
being a country with a high GDP and level of economic development (World Bank, 2024)
and consistently ranked among the top 10 happiest countries (Helliwell et al., 2024). Addi-
tionally, Luxembourg was affected by an unusually severe flood in August 2021 (Kreien-
kamp et al., 2021). We are able to draw on data collected before and after the flood, which
provides us with a natural experimental setting, enabling us to explore the impact on the
relationship between eco-anxiety and well-being.

Our study contributes to two main streams of literature. First, it contributes to the grow-
ing literature on climate change and well-being (e.g., see Fischer & Van de Vliert, 2011;
Lamb & Steinberger, 2017) by increasing the scarce empirical evidence available on the
relationship between eco-anxiety and subjective well-being. We explore how eco-anxiety
relates to two related but distinct dimensions of subjective well-being: the affective-momen-
tary dimension based on feelings of happiness, and the cognitive, retrospective dimension
based on life satisfaction (see Layard, 2005; Kahneman & Riis, 2005).

A second contribution of this study is to the literature on well-being among young peo-
ple. By analysing the extent to which eco-anxiety relates to subjective well-being among
young people, our research adds evidence on emerging determinants of well-being in this
demographic. Additionally, it sheds light on how young people’s emotions and behaviours
respond to the current ecological crisis.

The study is organised as follows: the next section reviews the relevant research on eco-
anxiety and subjective well-being and the modifying role of extreme weather events, from
which our hypotheses are derived. Next, we describe the context and data of our study and
the analytical strategy. Finally, we present and discuss our results and offer conclusions.

2 Theoretical Discussion and Hypotheses
2.1 Eco-Anxiety and Subjective Well-Being

Subjective well-being can be defined as the self-reported affective and cognitive appraisal
of one’s life (Diener, 1984; Diener et al., 2002) broadly equated with happiness and life
satisfaction in the social science literature, respectively (Veenhoven, 2012). Even if most
research related to eco-anxiety and subjective well-being suggests a strong relation-
ship between them over and above individual characteristics (e.g., see: Kurth & Pihkala,
2022; Clayton, 2020), recent theoretical and empirical findings are mixed (Kurth & Pih-
kala, 2022) and remain in the early stages of exploration (Lawrence et al., 2022: 462).

2.1.1 Negative Associations Between Eco-Anxiety and Mental Health
On the one hand, there are a few empirical studies (mostly related to mental health) that sug-

gest a close negative relationship between eco-anxiety and subjective well-being, including
both quantitative (e.g., Grose, 2020; Hickman, 2020; Stanley et al., 2021) and qualitative
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studies (Bell et al., 2022; Uddin et al., 2021). For instance, in a cross-sectional study con-
ducted across 25 countries, Ogunbode et al. (2021) found that negative emotions about
climate change were significantly related to worse mental health outcomes. In an eight-year
longitudinal study with adolescents in Australia, Sciberras et al. (2022) found that climate-
change-related worry was significantly related to poorer mental health. All these studies are
consistent with an early study by Searle and Gow (2010) in the same context and with the
results of Clayton and Karazsia (2020) in the United Kingdom. It is important to distinguish
between subjective well-being and mental health, noting that a high level of subjective well-
being is not just the opposite of poor mental health (Clark et al., 2018).

2.1.2 Negative Associations Between Related Variables of Eco-Anxiety and Subjective
Well-Being

On the other hand, there is some evidence for eco-anxiety having a complex relationship
with subjective well-being (see Hogg et al., 2024). There are related studies on concepts
such as eco-grief (Comtesse et al., 2021; Cunsolo et al., 2020; Cunsolo & Ellis, 2018),
solastalgia (Eisenman et al., 2015), and eco-anger (Pihkala, 2020) that suggest a negative
relationship with subjective well-being outcomes.

2.1.3 Potential Positive Links Between Eco-Anxiety and Subjective Well-Being

Further research has argued that there are other related positive feelings that people who
are eco-anxious can develop and may generate a positive relationship with subjective well-
being, such as existential feelings (Ojala et al., 2021) or feelings of nature connectedness
(e.g., Clayton, 2020; Mayer & Frantz, 2004; Howell et al., 2011; Nisbet et al., 2011). For
instance, Capaldi et al. (2014) found that nature connectedness has effects on both affective
and cognitive subjective well-being. Furthermore, there are also studies that argue that indi-
viduals with high levels of eco-anxiety may be more likely to engage in responsible behav-
iours that make them feel that they are promoting a meaningful way of life that is also likely
to enhance their well-being (Kurth & Pihkala, 2022). For instance, they may be more likely
to engage in pro-environmental behaviours (Bouman et al., 2020; Netuveli & Watts, 2020;
Sampaio et al., 2023) and sustainable consumption patterns, such as regularly using public
transportation, recycling, and purchasing green products (Kaida & Kaida, 2016; Zawadzki
et al., 2020). They may also be more prone to postpone or avoid reproductive-parental
decisions (Schneider-Mayerson & Leong, 2020; Helm et al., 2021). These behavioural
engagements and sense of purpose may also reflect the fulfilment of intrinsic needs for
autonomy, competence, and relatedness, as posited by Self-Determination Theory (Ryan &
Deci, 2017), which has been broadly linked to greater well-being. At the societal level, it has
been argued that eco-anxiety can be a valuable emotional response to collectively reverse
climate change threats, thus advancing planetary well-being (Kurth & Pihkala, 2022, Ant6
etal.,2021), e.g., by promoting support for pro-environmental political movements and leg-
islation (Morin, 2011), environmentally friendly businesses, and collective climate action
(Kleres & Wettergen, 2017; Ojala, 2022).

@ Springer



The Impact of Eco-Anxiety and Extreme Weather Proximity on Young... Page50f22 117

2.1.4 Hypothesis

Theoretical research conducted thus far has suggested a variety of potential effects of eco-
anxiety, but the limited empirical evidence available has yielded mixed results regarding the
direction of the association. Based on this, we propose that eco-anxiety is linked to subjec-
tive well-being (Hypothesis 1), but we do not anticipate a specific nature of this relationship.
Exploring the impact of extreme weather events may provide further insight into the role of
eco-anxiety and help to enhance our understanding of this phenomenon.

2.2 The Role of Extreme Weather Events

Climate change researchers have argued that extreme weather events are likely to continue
to increase in a context of insufficient political and societal action (UN, 2022). The Intergov-
ernmental Panel on Climate Change (IPCC) of the United Nations Environment Program
and the World Meteorological Association define an extreme weather event as one ‘that is
rare at a particular place and time of the year’ (IPCC, 2022). While research has shown that
extreme weather events may increase eco-anxiety concerns (Lawrence et al., 2022; Middle-
ton et al., 2020; Ogunbode et al., 2020) as well as negative subjective well-being outcomes
(Bryant et al., 2014; Brown et al., 2018; Hayes et al., 2018; McDermott et al., 2014; Ojala
et al., 2021; Sirey et al., 2017), the interlinks between eco-anxiety, extreme weather events
and subjective well-being are less clear and almost unexplored. Furthermore, little related
research has been conducted in continental Europe according to a recent review of Lawrence
et al. (2022). In a related study, Demski et al. (2017) explored the subjective experiences
of extreme flooding with a sample of British individuals. The authors found that the direct
experience of flooding leads to a general increase in climate change salience, pronounced
emotional responses, and heightened perceptions of personal vulnerability and risk. Overall,
they argue that direct experiences with extreme weather events can produce deep changes in
people’s experiences of climate change.”

Another related example is the two-year longitudinal study of Higginbotham et al. (2014)
using telephone interviewers. The authors found that the environmental damage from
intense mining in the Hunter Valley (Australia) was associated with greater environmental
distress and worse mental health outcomes among residents of a heavily affected area than
among residents of a similar but unaffected area. Similar results were reported by Clemens
et al. (2013) when analysing the effects of extreme weather events in the form of floods and
cyclones in Australia in 2010 and 2011 with two cross-sectional samples. The authors of
the report argue that those who experienced a direct impact of extreme weather events had
higher levels of climate anxiety and worse mental health outcomes than those who did not
experience a direct impact.

It could be argued that physically experiencing direct consequences of climate change,
such as extreme weather events, can trigger strong emotional responses (Myers et al.,
2013). Furthermore, there is evidence showing that the experience of multiple disasters has
a cumulative impact on mental health and likewise implications for subjective well-being
(see Leppold, 2022). Severe flooding is an example of an extreme weather event that could
thus modify the relationship between eco-anxiety and subjective well-being. Based on pre-

2 It is worth mentioning that flooding is currently the most common extreme weather event (Ogunbode et
al., 2020).
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vious empirical evidence, we expect that the relationship between eco-anxiety and subjec-
tive well-being will become stronger after a flood occurs in individuals’ country/region than
before the flood (Hypothesis 2a: flood timing). We also expect that the more geographically
close to the flooding an individual is, the stronger the relationship between their eco-anxiety
and subjective well-being (Hypothesis 2b. proximity).

2.3 The Focus: Youth in Luxembourg

Our hypotheses are tested with a sample of young individuals (1629 years old) in Lux-
embourg. Compared with other countries in the world, Luxembourg can be considered an
extreme case study due to its high socioeconomic development and because it consistently
scores as one of the world’s top countries in terms of GDP per capita (World Bank, 2024)
and happiness (Helliwell et al., 2024). However, it suffered an extreme weather event in
the summer of 2021 in the form of widespread extreme flooding. Although flooding has
occurred in Luxembourg in the past, The 2021 event is regarded as a “100-year flood” due
to its severity and the substantial impact it had on the population (Luxembourg Institute of
Science and Technology, 2021; United Nations Office of Disaster Risk Reduction, 2022).
More than 25 municipalities were flooded, more than 4,000 inhabitants were evacuated
and damages to agriculture, transport infrastructure and private property were estimated
at around €45 million (Luxembourg Institute of Science and Technology, 2021; European
Environment Agency, 2022).

The 2021 flooding can analytically be treated as a natural experiment to examine whether
it modifies the relationship between eco-anxiety and subjective well-being in the context
of a highly developed country. It is important to mention that we examined meteorologi-
cal archives for 1-30 July 2021 and found no other declared natural disasters (heat waves,
storms, forest fires) or major industrial accidents during this window; thus, the mid-July
flood is the only major event that could potentially influence our results (MeteoLux, 2021).
Luxembourg’s relatively small size adds relevance to our analysis, as citizens are more
likely to perceive extreme weather events as being closer to home. In larger countries, such
events might occur far from where many residents live, reducing the personal impact felt
across the population.

Another relevant feature of our research worth mentioning is our specific focus on the
young population. Research on climate change, mental health, and eco-anxiety consistently
shows that younger age groups are more prone than older adults to experience emotional
distress related to climate change (Clayton & Karazsia, 2020; Gifford & Gifford, 2016).

3 Methodology

3.1 Data

To investigate our research questions, we referred to cross-sectional data from the Young
People and COVID-19 (YAC+) survey, a stratified random sample of all residents aged
12-29 in Luxembourg from the National Registry of Natural Persons (Schomaker et al.,

2022). Participants received postal invitations and completed the questionnaire online via
computer-assisted web interviews (CAWI). The overall response rate was 34.1% (Scho-
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maker et al., 2022). Our analysis sample comprises the second wave from July to Octo-
ber 2021 and an additional cross-sectional survey of YAC+conducted between August and
October 2021. The latter survey was designed with the intention of forming a longitudinal
panel for future waves of data collection (Schomaker et al., 2022). Both surveys contain
the same variables relevant to the study, and both samples were drawn from the population
using the same procedure.> We analysed data from respondents aged 16 to 29, as the ques-
tionnaire answered by younger respondents did not contain key variables required for our
analysis. After excluding missing values and people aged between 12 and 15, our analysis
sample comprised 3519 respondents (see Fig. Al in Appendix A, which plots the overall
and restricted samples for the key variables of the model, life satisfaction, happiness and
eco-anxiety, showing a similar distribution for both).

3.2 Analytical Strategy

We developed the following equation to model the relationship between eco-anxiety and
subjective well-being (SWB):*

SWB; = + ecoanziety;sp + flooding,,8 + [ecoanziety x flooding,]) ¢ + Xi6 +€; (1)

SWB; = + ecoanziety,y) + flooding;, S + proxrimity,S

+ [ecoanziety x flooding x prozimity;,] C + X0 + €, )
Equation (1) includes SWB, which represents the subjective well-being levels of individual
i, and ecoanxiety, which indicates the eco-anxiety experienced by individual 7, allowing
us to test Hypotheses 1. The vector X'¢ includes age, gender, subjective health and socio-
economic status, which are considered individual variables relevant to the youth popula-
tion. Flooding is a group dummy that refers to the flooding that occurred in Summer 2021
before (t-0) and after (t-1) the event, and ecoanziety z flooding,, indicates the interaction
between eco-anxiety by individual i and the flooding dummy. This interaction allows us to
test Hypothesis 2a (flood timing). Equation (2) includes the proximity dummy, which was
coded 1 if respondents lived in one of 102 municipalities directly affected by the floods
and 0 if not. It indicates the three-way interaction between eco-anxiety by individual 7, the
flooding dummy, and the proximity dummy. This interaction allows us to test Hypothesis
2b (proximity). Finally, € is the error term. To further control for autocorrelated yearly
errors, we adjusted for clustered standard errors and clustering by municipalities. Estimates
were considered statistically significant when p<0.05. Unless otherwise stated, two-tailed
hypothesis testing was used.

3 The dataset for this manuscript is not publicly available as it contains sensitive data. Any reasonable
requests for accessing the dataset can be directed to [e-mail excluded to ensure anonymity]. All data of the
manuscript will be provided upon approval by the ethics committee and the Data Protection Officer.

4 The syntax (in R) used to conduct the analysis is available (anonymously) at https://osf.io/wexpt/?view_on
ly=10334¢922a9¢440989d37c53eda48966.
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3.3 Dependent and Independent Variables

Subjective Well-being Our study uses two measures of subjective well-being: affective
(happiness) and cognitive (life satisfaction) (Diener et al., 2017). Affective subjective well-
being (happiness) is operationalised with the following question: ‘how often have you felt
like this in the past 2 weeks: I was happy and in a good mood 1-6 (Never—All the time)’.
Cognitive subjective well-being (life satisfaction) is measured with the following question:
‘Below is a ladder. The top level on this ladder means the best possible life for you, and the
bottom level means the worst possible life for you. Looking at your current life, where on the
ladder do you feel you stand at? 0—10 (Worst—Best).’

Eco-Anxiety This is the main independent variable, captured by the statement: ‘It wor-
ries me when I think about the environmental conditions in which our children and grand-
children will probably have to live.” This aligns with the above-presented definition of
eco-anxiety and is in line with the usual ways researchers operationalise the concept overall
in survey-based research (e.g., see the review of Coffey et al., 2021).> Response options
range from 1 to 5, where 1 means ‘strongly disagree’ and 5 ‘strongly agree’. While this
single-item measure is commonly used in large-scale studies due to practical constraints, we
acknowledge that it offers a simplified view of a multi-dimensional construct. More elabo-
rate multi-item scales may provide deeper insight into the different emotional, cognitive,
and behavioural components of eco-anxiety.

Flooding For temporal differentiation between the observations before and after the occur-
rence of the flood, the dataset was stratified in a binary fashion based on the date. This
means that observations received after 14 July 2021, i.e., after the beginning of the floods,
were coded 1, and the observations before flooding were coded 0 (see Bulut & Samuel,
2024) for a similar strategy/use of this dataset).

Proximity 7o better capture the impact of the floods, the 102 municipalities of Luxembourg
were coded according to whether they were directly affected geographically by the floods
using a dummy variable. A coding of 1 corresponds to a direct local impact, while 0 cor-
responds to no immediate impact. Using data on the flood status of rivers published by the
Administration du Cadastre et de la Topographie (2022), we classified a municipality as
‘affected’if at least one river segment crossing its administrative boundary was marked as

flooded.
3.4 Control Variables

Our empirical model allows us to control for a set of covariates that the economics of happi-
ness literature has shown to be essential for subjective well-being among young people (see
Fernandez-Urbano, 2024; Dolan et al., 2008): age, age squared, gender, ill health, and sub-
jective family wealth (see Clark & Oswald, 2006). 111 health was added as a dummy variable
from a subjective health question (1 “very bad health condition’, 0 “all else’), and subjective

5 Although not available in our survey, more granular methods to operationalize the concept do exist. For
instance, the Hogg Eco-Anxiety Scale (HEAS) for young adults consists of 13 items and captures multiple
dimensions of eco-anxiety, such as affective symptoms, rumination, and functional impairment. See Sampaio
et al. (2023) for an application in Portugal.
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family wealth was added as a continuous variable where individuals had to choose how
well-off they think their family is (1-5; very well off-not at all well-off).

It is important to recognize that while the set of covariates mentioned above is widely
applied in the economics of happiness research—particularly in studies focusing on youth
populations—the inclusion of certain control variables that do not necessarily precede eco-
anxiety (i.e., intervening variables or colliders) can introduce overcontrol bias (Rohrer,
2018). This bias can lead to the underestimation of the overall effect of eco-anxiety on sub-
jective well-being, particularly in cross-sectional analyses (Bartram, 2021). Consequently,
we made the deliberate decision to control for only those variables that are likely to pre-
cede and jointly influence both eco-anxiety and subjective well-being, such as gender, age,
and family wealth. While it is plausible that subjective health perceptions could affect both
eco-anxiety and subjective well-being, it is equally conceivable that eco-anxiety could, in
turn, influence subjective health. To account for this potential reciprocal relationship and
mitigate the risk of overcontrol bias, we conducted robustness checks excluding subjective
health from the model. The results, presented in Appendix B, demonstrate that the estimates
remain qualitatively robust, even when subjective health is excluded, thus reinforcing the
validity of our findings.

4 Results
4.1 Descriptive Statistics

Tables 1 and 2 present the correlations and descriptive statistics of the sample. Happiness
has an average value of 3.19 (1-5 scale), which shows that, on average, the youth popula-
tion in Luxembourg is neither very unhappy nor very happy. Similarly, life satisfaction has
an average value of 6.29 (0-10 scale). This is 1 point lower than the reported value in the
World Happiness Report of the United Nations in 2021 (Helliwell et al., 2021) that uses a
similar question with the same scale, where Luxembourg scores at the top of the table with
an average life satisfaction of 7.3, ranked 8th worldwide.® This could be because the UN

Table 1 Correlations

Eco-Anxiety 111 health Gender Age Subjec- Happi-
tive family  ness
wealth

Eco-anxiety

11l health -0.01

Gender 0.15%%* 0.02

Age 0.03 -0.01 —-0.03

Subjective family —0.03* 0.07*** 0.03 0.11%**

wealth

Happiness 0.07%** —0.17***  —0.06*%**  0.02 —0.20%**

Life satisfaction 0.04* —0.23***  —0.05%* 0 —0.32%** 0.53%%*

*p<0.05; **¥p<0.01; ***p<0.001
Data source: YAC+, Luxembourg

® To contextualise the country rankings, the unhappiest countries in the world (e.g., many sub-Saharan Afri-
can countries) usually have scores around 2 and 3 on a 0-10 scale, and the happiest ones (e.g. Scandinavian
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Table 2 Descriptive statistics Mean SD N
Eco-anxiety 4.15 0.99 3442
11l health 0.03 0.16 3442
Gender 0.57 0.5 3442
20,05 #p<0.01- Age 2271 424 3442
KA *p<'0.601p o Subjective family wealth 277 0.89 3442
Data source: YAC- H?pplnf:ss . 3.12 1.17 3442
Luxembourg Life satisfaction 6.1 1.96 3442

Table 3 Happiness, life satisfaction and eco-anxiety before and after the floods by proximity (mean values
with standard deviation in brackets)

Proximity Before flooding After flooding

Happiness Life satisfaction Eco-anxiety Happiness Life satisfaction Eco-anxiety
All 3.05 6.19 4.07 3.12 6.1 4.16
(n: 3,442) (1.13) (1.96) (0.95) (1.18) (1.95) (0.99)
Close to floods 3.04 6.15 4.01 3.11 6.07 4.16
(n:2.257) (1.11) (1.93) (0.92) (1.18) (1.94) (€))
Not close to floods 3.07 6.25 42 3.14 6.15 4.15
(n: 1,185) (1.16) (2.02) (0.99) (1.17) (1.99) (0.97)

Data source: YAC+, Luxembourg

report is based on pre-pandemic surveys as well as because it uses life evaluations based on
the Cantril Ladder, which is a slightly different question from the one used in the present
survey. The mean value of eco-anxiety is 4.15 (scale 1-5), which means that, on average, the
youth in Luxembourg are very worried about the environmental conditions. In other words,
the youth present high levels of eco-anxiety. The mean age of the participants is 20.9 years,
which reflects the young nature of the sample, which is composed of individuals from 16
to 29 years of age. The average value of ill health is 0.03, reflecting that 98% of individuals
in the sample consider themselves (very) healthy. Finally, the average value of SES is 2.3
(1-5 scale), which reflects that the youth in the sample consider themselves quite well off.

Table 3 describes the mean values of the main variables, happiness, life satisfaction and
eco-anxiety, before and after the flooding, as well as by its proximity to it.

Before the floods, young people had average happiness and life satisfaction values of
3.05 and 6.19, respectively. Individuals not living close to the floods reported slightly higher
values than those living close to the floods, but there were no significant differences between
the groups. After the floods, we can observe that happiness levels tended to slightly increase
for all groups, while we can observe a slight deterioration of life satisfaction for the overall
population, particularly for those not living close to the floods. These results may seem
counterintuitive but can potentially be explained by a short-term emotional relief effect
experienced in the aftermath of the flood. Previous research suggests that such temporary
boosts in affective well-being can stem from increased social cohesion and support, par-
ticularly from family and close community ties, which often intensify following natural
disasters (Kaniasty, 2012; Zhen et al., 2018; Lebowitz et al., 2019). It is worth mentioning
that those not living close to the floods report slightly higher levels of happiness and life
satisfaction before and after the floods than individuals living close to them. Eco-anxiety

countries) usually have scores between 7.5 and 8 (Helliwell et al., 2024).
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levels seem to slightly deteriorate after the floods, with the biggest deterioration shown by
those living close to the floods (deterioration of 0.15 points on a 1-5 scale). Table 4 shows
a small but significant positive effect of floodings on eco-anxiety (§=0.092, p<0.05). This
indicates a slight increase in eco-anxiety levels following the flooding event.

4.2 Eco-anxiety and Subjective well-being

Table 5 presents eight models that allowed us to test Hypotheses 1 and 2a with our two
conceptions of subjective well-being: affective (happiness) and cognitive (life satisfaction).
First, the empty models (1a and 2a) are presented containing our main dependent and inde-
pendent variables only. The second models (models 1b and 2b) add our individual covari-
ates, and models 1c and 2c include the role of severe flooding, which is operationalised
through a dummy (before and after flooding). Finally, models 1d and 2 d add the interaction
between eco-anxiety and flooding, which allows us to observe the extent to which flooding
modifies the original relationship between eco-anxiety and subjective well-being.

The results show that eco-anxiety is positively correlated with happiness and life sat-
isfaction in all the baseline models without controls (i.e. Models 1a and 2a). Interestingly,
while models 1a—c show that eco-anxiety has a statistically significant correlation with hap-
piness at the 0.01% level before and after controlling for covariates, models 2a—c show that
eco-anxiety is not significantly correlated with life satisfaction once controls are considered
in the model. In other words, eco-anxiety appears to boost happiness but not life satis-
faction. Therefore, Hypothesis 1, which stated that eco-anxiety will matter for subjective

Table 4 Predicting eco-anxiety using OLS regression model (n = 3442)

Eco-Anxiety
Flooding 0.092*
(0.041)
-0.067
Il Health (0.119)
Gender 0.303***
(0.035)
Age 0.062
g (0.060)
Age Squared -0.001
(0.001)
Subjective -0.048*
Family Wealth (0.019)
Int ¢ 3.235%**
(Intercept) (0.676)
R2 Adj. 0.025

Standard errors in parentheses *p<0.05; **p<0.01; ***p<0.001
Data source: YAC+, Luxembourg
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Table 5 Predicting happiness and life satisfaction using OLS regression models (n=3,442)

Happiness Life satisfaction
Model 1a Model Ib Model 1c Model 1d  Model 2a Model 2b Model 2¢  Model 2d
Eco-anxiety 0.083*** (.083*** (.082*** 0.048 0.070* 0.055 0.055 0.036
(0.020)  (0.020)  (0.020)  (0.063) (0.034)  (0.032)  (0.032) (0.101)
111 health - - —1.157*** - - -
1.155%%% [ .155%** (0.122) 2.538%** D 53Q%kk ) 53Qksk:k
(0.122)  (0.122) (0.196)  (0.196)  (0.196)
Gender — - —0.142%** —0.144*  -0.144* -0.144*
0.143%*%% (.142*** (0.039) (0.063)  (0.063)  (0.063)
(0.039)  (0.039)
Age -0.041 -0.044 -0.043 -0.125 -0.126 -0.126
(0.056)  (0.056)  (0.056) (0.090)  (0.090)  (0.090)
Age squared 0.001 0.001 0.001 0.003 0.003 0.003
(0.001)  (0.001)  (0.001) (0.002)  (0.002)  (0.002)
Subjec- - - —0.251%** - - -
tive family 0.248%*% (0.251%** (0.022) 0.661%%* (.662%** (),662%**
wealth (0.022)  (0.022) (0.035)  (0.035)  (0.035)
Flooding 0.113 -0.041 0.035 —-0.048
(0.063)  (0.277) (0.101)  (0.444)
Eco 0.038 0.020
anxiety x (0.066) (0.106)
flooding

Intercept ~ 2.772%%% 3.880%%% 3 800kkE 3 Q54wkk 5 Q|5EEE 9 (53kkk 0 (34%EE 9 (] Kk
(0.086)  (0.625)  (0.664)  (0.664)  (0.144)  (1.003)  (1.005)  (1.065)

R2 Adj. 0.005 0.074 0.075 0.075 0.001 0.145 0.145 0.145
Standard errors in parentheses *p<0.05; **p<0.01; ***p<0.001
Data source: YAC+, Luxembourg

well-being beyond individual characteristics, can be corroborated only with the affective
dimension of subjective well-being (i.e., happiness) but not with the cognitive one (i.e.,
life satisfaction). This finding suggests the importance of distinguishing between emotional
states and broader life assessments when examining the psychological implications of eco-
anxiety (see discussion).’

Hypothesis 2a (flood timing), which proposed that the relationship between eco-anxiety
and subjective well-being will become stronger after a flood occurs in individuals’ country/
region than before the flood, is not supported by the results. The interactions terms between
eco-anxiety and flooding in models 1d and 2d are statistically non-significant, indicating
no modifying effect of flood exposure on the relationship between eco-anxiety and either
happiness or life satisfaction. It is also worth noting that the flooding dummy is not statisti-
cally significant in models 1¢ and 2¢ (p=0.07 and p=0.89, respectively). In other words, the
occurrence of flooding does not appear to alter how eco-anxiety relates to either affective or
cognitive dimensions of subjective well-being. The estimates for the additional covariates
are largely in line with the subjective well-being literature.

"Robustness checks using linear models with sandwich-robust standard errors (Appendix D, Table D.1) and
mixed-effects models accounting for respondent clustering (Appendix D, Table D.2) yield consistent results.
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Fig. 1 Three-way interactions of eco-anxiety, floodings, proximity and happiness. Shaded areas are 95%
confidence intervals. Data source: YAC+, Luxembourg

Hypothesis 2b (proximity), which stipulated that the more geographically close to flooding,
the stronger the relationship between eco-anxiety and subjective well-being, was tested by
including a three-way interaction between eco-anxiety, flooding and proximity to flooding
dummy. This triple interaction can be interpreted as a robustness check of the previous mod-
els 1d and 2d given the relatively small geographical size of Luxembourg that is roughly
equivalent to some regions of neighbouring countries such as Germany, Belgium or France.®
Results show that the triple interaction between eco-anxiety, flooding and proximity to
flooding dummy is not statistically significant for both dimensions of subjective well-being
(p=0.09 for happiness and p=0.41 for life satisfaction). These results suggest that flooding
does not modify the relationship between eco-anxiety and happiness even when individuals
physically experience it close enough (see Fig. 1 below showing the three-way interactions
of eco-anxiety, floodings, proximity and happiness as well as Models le and 2e in Table
C.1 in Appendix C). Overall, our results do not allow us to corroborate our Hypothesis 2b
(proximity), which stated that the more geographically close to the flooding an individual is,
the stronger the relationship is between eco-anxiety and subjective well-being.

8 Although the use of a moderated mediation analysis (e.g., Hayes’ Model 59) could be considered to explore
the relationships between eco-anxiety, flooding, and subjective well-being, such a model requires specific
assumptions that are not fully met in our dataset. Notably, our research questions are more focused on moder-
ation than mediation. Specifically, we are interested in how external factors (flooding and proximity). modify
the eco-anxiety to well-being relationship, rather than examining whether eco-anxiety influences well-being
through an indirect pathway (with flooding as a mediator). Additionally, the temporal causality necessary
for mediation—where the independent variable (eco-anxiety) precedes the mediator and the outcome—is
difficult to establish with cross-sectional data. The model’s assumption of normally distributed mediators
and outcomes might also not hold, particularly as subjective well-being is often skewed in its distribution,
as observed in well-being research. Therefore, we opted for a simpler three-way interaction analysis, which
better aligns with the nature of our data and research questions.
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5 Discussion and Conclusions

This study aimed to provide empirical evidence on the relationship between eco-anxiety
and subjective well-being among young people, examining the modifying role of extreme
weather events and the proximity to them. We used two subjective well-being dimensions
widely used in the literature: a momentary-affective dimension based on feelings of hap-
piness and a more retrospective and cognitive dimension based on life satisfaction (see
Layard, 2005; Kahneman & Riis, 2005). Using a cross-sectional survey in Luxembourg
with a young population (16-29 years old) that was collected before and after a severe
flooding in the summer of 2021, two main findings emerged that may be valuable for theory
building: (1) while a positive statistically significant relationship between eco-anxiety and
happiness exists beyond individual characteristics, this relationship appears to be non-exis-
tent for life satisfaction; (2) the association between eco-anxiety and subjective well-being
is not sensitive to extreme flooding even if individuals are directly exposed to it.

Regarding the first finding, our results contribute to the literature on eco-anxiety, demon-
strating its salience among the youth and relevance for subjective well-being. Therefore, our
study contributes evidence on the psycho-social effects of climate change in the population.
Without effective mitigation measures, these effects are likely to intensify as new cohorts of
young people transition from childhood to adulthood in the coming decades.

However, contrary to our initial expectations, our results show that eco-anxiety is related
to happiness but not to life satisfaction. In other words, although eco-anxiety is related to
affective well-being, it seems unrelated to a deeper, holistic dimension of cognitive well-
being such as life satisfaction. It is also important to highlight that the results suggest a
positive relationship between eco-anxiety and happiness. Rather than causing an overall
negative psychological impact, eco-anxiety can be viewed as a psychosocial construct that
may convey a sense of identity, lifestyle, and responsibility towards the environment among
the youth (see related subjective well-being studies on the notions of ‘green self-image’
(Welsh & Kiihling, 2018; Binder & Blankengerg, 2017) and ‘green behaviour’ (Welsh,
Binder & Blankengerg, 2021). Nonetheless, our study shows that the effect size is relatively
small when compared to the usual determinants of subjective well-being (see Geerling &
Diener, 2020; Layard & De Neve, 2023; Clark et al., 2018) even among individuals with
high levels of eco-anxiety. This modest effect may help explain why many young individu-
als in developed countries remain reluctant to undertake radical climate-related changes
beyond limited behaviours such as attending public demonstrations or adopting some sus-
tainable consumption habits.

One possible interpretation is that eco-anxiety may be shaped more by a desire to act in
socially appreciated ways (Kurth & Pihkala, 2022) than by intrinsic motivational beliefs. In
this sense, while eco-anxiety may provide short-term emotional rewards or social valida-
tion—contributing to happiness—it may not substantially influence life satisfaction, which
typically involves broader considerations of purpose, achievement and meaning in life
(Forgeard et al., 2011). A stronger link with cognitive-evaluative components of well-being
might be necessary for eco-anxiety to translate into more transformative behavioural change.

Alternatively, young people may feel relatively well insulated from floods, relying on
a functioning welfare system and family support to buffer the impacts of extreme climate
events. In this view, the capacity for communities to mobilize and act collectively toward a
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common goal, could play a central role (Kaniasty, 2012; Zhen et al., 2018; Lebowitz et al.,
2019).

This leads to our second point of discussion: even if individuals were exposed to extreme
flooding, the relationship between eco-anxiety and subjective well-being was not affected.
Our evidence shows that unusually extreme flooding does not appear to make the relation-
ship between eco-anxiety and subjective well-being, even among individuals who report
having been directly affected. However, given the lack of individual-level data on the mate-
rial or bodily consequences of the flood, and considering that most participants likely expe-
rienced the event from a position of relative socioeconomic stability, caution is warranted
when interpreting the salience of this exposure. Notably, the young people in our sample
exhibited high levels of eco-anxiety both before and after the flood. One could argue that,
although the 2021 flood was unusual and extreme, it was perceived and framed within an
already familiar pattern of extreme weather events and information about climate change
impacts indirectly experienced through media. This may suggest that unless more frequent
and more extreme weather events broadly impact a region or country, fundamental changes
in behavioural and consumption patterns necessary for combating climate change more
effectively are unlikely. This aligns with qualitative evidence showing a gap between pro-
environmental intention and the willingness to sacrifice comfort for environmental care
(Connell et al., 1999; ElHaffar et al., 2020; Park & Lin, 2020). Nevertheless, it is beyond
the scope of this study to delve into the associations between eco-anxiety, subjective well-
being, and pro-environmental behaviours. Future research could focus on these dynamics,
comparing them with existing literature that points to the negative relationship between
eco-anxiety and poor mental health (e.g., Ogunbode et al., 2021; Hickman, 2020; Stanley et
al., 2021) and the positive link between eco-anxiety and pro-environmental behaviour (e.g.,
Bouman et al., 2020; Netuveli & Watts, 2020; Sampaio et al., 2023).

The results of this study are subject to some limitations that offer new avenues for
research. First, our evidence is based on cross-sectional data with a short time horizon. It
could be important to include questions on eco-anxiety in panel surveys that would allow
us to control for unobserved fixed heterogeneity and examine the persistence and evolution
of eco-anxiety over time. Longitudinal approaches would also allow for the investigation of
whether eco-anxiety becomes a more relevant element for evaluative dimensions of subjec-
tive well-being, compared to more transient affective conceptions, as environmental con-
cerns intensify in the coming years and decades. Moreover, tracking eco-anxiety over time
would make it possible to assess the long-term psychological impact of natural catastrophes,
such as the severe flooding analysed in our study. There is evidence that some psychologi-
cal reactions may take some time to emerge after negative shocks (e.g., see Bonanno, 2004;
Adams & Boscarino, 2006), which may also apply here. For instance, psychological reac-
tions from environmental disasters can appear after 6—12 months or more only (Lawrance
et al., 2022). Future research would benefit from including eco-anxiety modules in panel
surveys that also capture respondents’ prior exposure to extreme weather events, thereby
enhancing our understanding of these dynamics. Furthermore, given the cross-sectional
nature of our data, we cannot rule out potential reverse causality concerns as well as the
influence of omitted variable bias (whether observed or not) that might affect both con-
structs. These issues underscore the need for longitudinal and mixed method approaches to
strengthen causal interpretation. For instance, qualitative approaches, such as semi-struc-
tured interviews, could complement quantitative methods by providing a deeper insight

@ Springer



117 Page 16 of 22 R. Fernandez-Urbano et al.

into the lived experiences, meanings, and emotional processes associated with eco-anxiety,
especially among younger populations who are particularly affected.

The second limitation of this study is that our data were collected during the COVID-
19 pandemic. The results may have been different during a non-pandemic scenario. For
instance, weaker results might have appeared in our study, as individuals might have been
more concerned about the pandemic situation and its potential health and macroeconomic
consequences than about climate change, which may have been temporarily relegated to
a secondary level of concern. Although COVID-related restrictions in Luxembourg were
not particularly strict (see OECD, 2022; Research Luxembourg, 2021), they may have
influenced individuals’ reports of subjective well-being and help explain why flooding did
not affect the relationship between eco-anxiety and subjective well-being. Therefore, it is
important to collect data after the pandemic to examine to what extent eco-related emotions
are relevant for subjective well-being. An interesting avenue of research could be to com-
pare outcomes in contexts before, during and after specific macro crises (e.g., pandemics,
wars, economic crises).

Finally, although it has not been possible with the data at hand, it is worth mentioning
that a promising avenue for future research is to analyse the role of socioeconomic status or
sociocultural background (between and within groups, both within and between countries).
Even if climate change has the capacity to exacerbate existing material and nonmaterial
vulnerabilities among disadvantaged groups (Lawrance et al., 2022), some related evidence
suggests that individuals from wealthier backgrounds and countries may be more sensitive
to and aware of environmental concerns, in part due to their privileged access to green areas
and greater socioeconomic security (Gerrish & Watkins, 2018; Hughey et al., 2016; Sathya-
kumar et al., 2019; Shen et al., 2017).

Overall, our study provides insights into how eco-anxiety relates to affective and cogni-
tive dimensions of subjective well-being in a highly affluent country. We found that flooding
does not modify this relationship. These findings highlight the need for further evidence to
understand how eco-anxiety affects our ability to address climate emergencies and its role
for a sustainable future.
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