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Generational differences in climate-related beliefs,
risk perceptions and emotions in the UK
Wouter Poortinga 1,2✉, Christina Demski 3 & Katharine Steentjes 1

It is widely believed that younger generations are more engaged with climate change than

older generations. However, evidence of a gap in climate-related perceptions and concern is

mixed, likely due to the inconsistent use of outcome variables. Here we systematically

examine generational differences across different types of climate engagement including

cognitive and affective dimensions. Using data from three nationally-representative surveys

conducted in the UK in 2020, 2021 and 2022, we show there is an overall pattern of higher

levels of climate-related beliefs, risks perceptions and emotions among younger generation

groups. However, the gap is larger and more consistent for climate-related emotions than for

climate-related beliefs. While generational differences in climate-related emotions were

found across all years, the overall gap has disappeared due to narrowing climate-related

beliefs and risk perceptions. The generational differences are therefore mainly in emotional

engagement rather than in beliefs about anthropogenic climate change.
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Research often shows that younger age groups are more
concerned about climate change than older age groups1–3.
This appears intuitive, given that younger age groups have

grown up earlier hearing and learning about climate change and
will be affected more by its consequences. The increased level of
concern even goes beyond emotionally manageable levels as
recent literature suggests. Evidence is growing that climate related
anxiety is taking a toll on the wellbeing of children and young
people, as they become aware of the threats posed by a heating
planet4–7. The idea that there is a generation gap in engagement
with climate change is further strengthened by young climate
activists capturing the media’s and public’s attention8,9.

There are however questions regarding the nature and the size
of the generation gap, as effects have not been observed con-
sistently. Age-related differences have been found in beliefs about
the reality, causes, and impacts of climate change, with older
individuals being more likely to express climate sceptical views
than younger ones3,10–12; and there is evidence that younger
people are more concerned about the environment in general13,14

and climate change in particular2,15. Furthermore, younger age
groups may be more likely to experience climate-related emo-
tions, such as worry, anger and guilt16, as well as climate-related
anxiety4. However, other research only found small or absent age
differences17. For example, Shi and colleagues (2016) report that
age was not significant in explaining climate concern in five out of
six countries; and a meta-analysis of research published between
1970 and 2010 concluded that age effects for environmental
concern, values and commitment were negligible18.

The mixed evidence regarding the nature and size of the
generational gap may in part be due to methodological differ-
ences, and specifically because of the inconsistent use of outcome
measures that suggest a similar comparison when they indeed
express different levels of cognitive and affective engagement with
the issue. Common variables used in previous studies include
climate change beliefs, which are propositional cognitions about
the nature of climate change that may or may not correspond
with reality, and climate concern, which reflects an emotional
state resulting from an affective evaluation of the seriousness of
the impacts of climate change3. Risk perceptions as a related but
different construct can be subdivided into perceived likelihood
and seriousness, generalised concern, and personal worry19.
Where perceived likelihood and seriousness are subjective cog-
nitive evaluations of the risks and impacts of climate change,
personal worry reflects a more experiential, emotional response to
an uncertain and potentially dangerous future caused by the issue.
Generalised concern is similarly experiential, but in contrast to
worry can be expressed without motivational or emotional
content19. That is, someone who is concerned about climate
change may consider it a serious issue without experiencing
feelings of tension or unease. In turn, worry and concern can be
distinguished from the more intense emotions of fear20–22, which
is related to the fight-or-flight defence system23, and anxiety4,6,
which is characterized by excessive and uncontrollable appre-
hension that can lead to psychological distress and physical
symptoms. As such, climate fear and anxiety are potentially more
debilitating and maladaptive than climate concern and worry6,24.
Fig. 1 represents how the different constructs of climate-related
beliefs, risk perceptions and emotions can be conceptually related
to one another. This comprehensive model of climate engagement
holds that the different cognitive and affective components of
climate-related perceptions reflect different types and degrees of
engagement with climate change, comprising cognitions about its
nature (beliefs), subjective evaluation of its risks and con-
sequences (risk perceptions), and the feelings it evokes (emo-
tions). That is, the different climate-related components can be
placed on a cognitive-affective dimensions, with the more

affective constructs reflecting a higher level of engagement with
the issue. As suggested by Fig. 1, there is a hierarchical rela-
tionship between climate-related beliefs, risk perceptions and
emotions. The lower components of the model are a necessary
but insufficient condition for the higher components. While
someone can recognise the reality of anthropogenic climate
change, the person may not perceive it as a threat or experience
any climate related emotions. On the other hand, in order to
experience climate-related emotions, one has to believe that
anthropogenic climate change is real and poses a threat. As such,
it is important to clearly distinguish between the different com-
ponents, as generational differences may exist for some but not
for others.

Here, we explore generational differences across all these
dimensions of climate engagement, using data from three cross-
sectional nationally-representative surveys conducted in 2020,
2021 and 2022 in the United Kingdom (UK). The surveys con-
tained a range of questions on beliefs regarding the causes,
temporal proximity and urgency of climate change, as well as
perceived impacts and threats, worry and other experienced
emotions. The three cross-sectional surveys were analysed inde-
pendently using the named groups based on the theory of gen-
erations, whereby different generations are shaped by shared
experiences based on specific social and historical events and
circumstances25,26. These generational labels help to draw toge-
ther insights about different age cohorts over time, based on the
assumption that those shared experiences lead to the formation of
common values and opinions amongst the individuals27. The six
named generations relevant to the analysis are the Post-War (or
‘silent’) generation (born between 1928 and 1945), the first half of
the baby boomer generation (born between 1946 and 1954), the
second half of the baby boomer generation (born between 1955
and 1964), Generation X (born between 1965 and 1980), Mil-
lennials (born between 1981 and 1996), and Generation Z (born
after 1996). We use these named groups, as it is the most widely-
used classification of generations in the western world and as a
result are widely recognised. Furthermore, (media) reports
and several recent academic studies have used this classification
to discuss generational differences in relation to climate
change16,28,29.

Results
Generational differences in climate-related beliefs, risk per-
ceptions and emotions. Participants in the surveys responded to
ten questions to assess their beliefs, risk perceptions and experi-
enced emotions regarding climate change. Most questions used a
5-point response scale, with higher scores indicating higher levels
of belief in the anthropogenic nature, temporal proximity and
urgency of climate change, higher levels of perceived risks and

Fig. 1 Comprehensive model of climate engagement.
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threats, and more strongly felt emotions. The temporal proximity
question (“already feeling the effects”) was dichotomized due to
the distribution of scores (67%, 65% and 68% indicated that they
think we are already feeling the effects of climate change in 2020,
2021 and 2022 respectively).

Table 1 shows the mean scores and standard deviations for the
ten questions for the five generation groups in 2020, 2021, and
2022 respectively. There is an overall pattern of higher levels of
climate-related beliefs, risk perceptions and emotions among the
younger generation groups, in particular in 2020. While the
differences between the generation groups appear less profound
in 2021 and 2022, with Generation Z and Millennials having
slightly lower scores and the Boomers I and Post war group
having slightly higher scores than in 2020, the overall pattern is
the same.

Linear and logistic regression analyses of the responses show
that there were no significant differences in the perceived causes
and urgency of climate change across the five generation groups in
2020 (see Table 2). The Boomer II group are however more than
two-and-a-half times more likely than the Generation Z group to
think “we are already feeling the effects” of climate change
(OR= 2.70, 95%CI [1.24, 5.84]). While there were no significant
differences in the perceived impacts of climate change across the
generation groups, the perceived threats to self and family and to
the UK were lower for all generation groups as compared to
Generation Z. Similarly, the Generation X, Boomer II, and
Boomers I and older groups were less worried, and less strongly
felt the emotions of fear, guilt and outrage. Overall, these results
suggests that, while there are no major differences in climate-
related beliefs, there may be a generation gap in climate-related
risk perceptions and emotions.

Table 2 further shows there were fewer significant differences
between the generations in 2021 and 2022. In contrast to the
results from 2020, the Boomers II and Boomers I and older groups
show a higher belief in the anthropogenic nature of climate change
as compared to Generation Z in 2021. However, this difference is
absent again in 2022. The two groups (and Millennials in 2022)
also had a higher level of belief that we are already feeling the
effects of climate change compared to Generation Z in both years
(OR= 2.30, 95%CI [1.15, 4.72] and OR= 4.66, 95%CI [2.40, 9.04]
for the Boomers II group in 2021 and 2022, respectively;
OR= 4.04, 95%CI [2.00, 8.19] and OR= 3.42, 95%CI [1.76,
6.65] for the Boomers I and older group in 2021 and 2022,
respectively; and OR= 2.54, 95%CI [1.35, 4.81] for the Generation
X group in 2022). No major differences in climate-related risk
perceptions were found between the different generation groups in
2021 or 2022, with only a few significant effects, which is in
contrast to the results for 2020. Most significantly, there were still
generational differences in the strength of climate-related emo-
tions in both 2021 and 2022, in particular between the two baby
boomer groups and Generation Z.

Climate-related beliefs, risk perceptions and emotions as
repeated measures. The results from the linear and logistic
regression analyses suggest that the generational gap is stronger
for climate-related risk perceptions and emotions than for
climate-related beliefs, and that this gap diminished between 2020
and 2021/2022. To more robustly test generational differences, we
conducted a series of consecutive multilevel regression models in
which nine out of the ten variables were considered as repeated
measures (Level 1) clustered within individuals (Level 2). This
approach allows for cross-level interactions between the different
generational groups on the one hand and the type of measures
(i.e., whether they are about climate-related beliefs, risk percep-
tions or emotions) on the other. T
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An empty ‘null’ model, without any predictors, shows that the
intraclass correlation (ICC) was 0.39 in 2020. The ICC expresses
the fraction of the total variation that can be accounted for by
between-person differences rather than within-person differences.
This means that 39% of the variance is shared across the nine
repeated measures. This shared variance can be attributed to the
individual and is likely to reflect a person’s general concern about
climate change. Comparable results were found for 2021 (ICC=
0.36) and 2022 (ICC= 0.33).
Results in Table 3 show that, in 2020, the two baby boomer

groups expressed less engagement with climate change across the
nine repeated measures (Model 1). When the different types of
measures were considered in Model 2, it appeared that the
generational differences were in climate-related risk perceptions
and emotions, and not in climate-related beliefs. In particular, the
Boomers II and Boomers I and older groups had lower climate-
related risk perceptions and emotions than Generation Z, while
Generation X only had lower climate-related emotions than
Generation Z.

The results suggest that the generational gap in engagement
with climate change across the nine repeated measures did not
exist in 2021 and was smaller in 2022 than in 2020 (Model 1).
When differences in the three types of measures were considered
in Model 2, results for 2021 were largely comparable to those for
2020, in that there are similar generational differences in climate-
related risk perceptions and emotions. The study however
suggests that the change is only for climate-related beliefs, and
not for perceived risks or emotions. Results from 2022 largely
followed the same pattern, although generational differences for
risk perceptions also disappeared in this period. The differences
in emotional engagement with climate change however remained
significant across all years. This adds confidence to the finding
that differences between generation groups are mainly regarding
affective, not cognitive, engagement with climate change.

When combining the three survey years for an overall analysis
(see Supplementary Table 1), it appears that Generation X and
the two baby boomer groups have less engagement with climate
change than Generation Z, and that these differences are due to
differences in risk perceptions and climate-related emotions. The
two baby boomer groups have lower climate related risk
perceptions and emotions than Generation Z, while Generation
X only has lower climate related emotions. Overall, there were no
differences in climate engagement between Millennials and
Generation Z.

Discussion
Using three nationally-representative surveys conducted in 2020
to 2022 in the UK, we conclude that generational differences are
mainly found in emotional engagement with climate change and
less so with regards to cognitive beliefs about the reality and causes
of climate change. More precisely, our results show that younger
generations more strongly feel the negative emotions of fear, guilt
and outrage as compared to older generations. Generational dif-
ferences in climate change beliefs and perceived impacts were
smaller and appear to have narrowed from 2020 to 2021/2022. A
surprising finding is that older generations are more likely to think
that we are already feeling the effects of climate change. The
findings for risk perceptions were more variable across the three
surveys, but in two out of the three years we replicate previous
research showing that younger people have higher levels of risk
perception as well as worry about climate change than older
generations15. Overall, the findings show the importance of clearly
distinguishing between the different constructs of climate-related
beliefs, risk perceptions and emotions and consider them sepa-
rately when exploring generational patterns.T
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The results provide further clarity to the literature showing that
age is of little relevance for climate change scepticism30, but that
it is an important factor in threat perceptions, climate change
worry and other climate-related emotions1,3,16. This suggests that,
while there are only negligible differences in climate-related
cognitions, younger age groups show stronger emotional
engagement with climate change. Although the current study did
not explicitly focus on climate anxiety, one of the clearest dif-
ferences identified was for the emotion of fear. Fear can be a
corrosive emotion and could take a heavy toll on younger gen-
erations by affecting their action and wellbeing negatively4,
although experienced negative emotions may also have more
positive, motivational effects7. Emotions have been shown to play
an important role in human responses to climate change31, and
can help evoke adaptive coping reactions, including sustainable
behaviour7, support for climate policies32, social support16, and
climate activism33. The greater intensity of emotions, such as
outrage, may be one of the reasons as to why younger generations
demonstrate high levels of active engagement with the issue of
climate change34. It is worth noting that the emotions of fear,
guilt and outrage are generally experienced less than worry, and
that all average scores are below the scale midpoint except some
for Millennials (i.e. fear) and Generation Z (i.e. fear and outrage),
which are just above the scale midpoint. This suggests that
climate-related emotions have not yet reached levels that could
lead to maladaptive responses or interfere with the younger
generation’s ability to function at this stage4,5.

Our study further identified some notable differences in gen-
erational effects between our samples over the last three years.
While similar generational differences were found in regard of
climate-related emotion, the overall generational gap appears to
have diminished from 2020 to 2021/2022 due to a narrowing of
climate-related beliefs and to some extent climate-related risk
perceptions. This is in contrast to the received understanding and
previous research showing that older age groups have lower
agreement with anthropogenic climate change35. Older genera-
tions even appear to have higher levels of beliefs regarding the
temporal proximity of climate change than younger generations.
This effect may be explained by the declining remarkability of
temperature anomalies. Temperature anomalies are rapidly
becoming the new normal and are notably different to people
who have experienced previous lower frequencies of extreme
weather events36. This leads to shifting baselines to which current
temperatures and experiences with climate-related events are
compared37. That is, older age groups are able to compare current
temperatures and events with a longer reference period when they
were less affected by anthropogenic climate change.

The observed generational gap diminishing from 2020 to 2021/
2022 may be due to increased media reporting and attention to
the topic38. Mass protests by the Fridays for Future and Extinc-
tion Rebellion movements, the publication of the IPCC special
report on 1.5 °C global warming, and extreme weather events had
already pushed climate change higher up the media and public
agendas8,39,40, only for attention for the issue to be overwhelmed
by the COVID-19 pandemic in 202041. The following year saw a
resurgence in media coverage of climate change in the UK, in
particular following the publication of the UK Net Zero Strategy
and reaching a peak at the time of the COP26 conference in
Glasgow38.

The contribution of the current research is that it examined
generational differences across different types of climate
engagement including cognitive and affective dimensions. While
previous studies have examined generational differences for
specific construct measures, and age is routinely included as a
socio-demographic factor in climate perception research, this is
the first-time generational differences were examined jointly forT
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climate-related beliefs, risk perceptions and emotions. However,
the study is cross-sectional, and it is therefore not possible to
determine whether the generational differences in climate-related
beliefs, risk perception and emotions are due to developmental or
cohort effects35. The generational differences may be the result of
differences in experiences and conditions the different age groups
may have had at key stages of their life or reflect that people’s
views develop and change as they grow older.

One of the main findings of the study is that generation gap is
most consistent when it comes to affective responses to climate
change. The question here is whether younger generations will
develop less affective response to climate change as they age in
line with the current older generation, or whether the experienced
emotions will continue or even strengthen. The increasing fre-
quency and severity of extreme weather events42, and the psy-
chological responses they evoke43,44, suggest that climate anxiety
among younger age groups is unlikely to follow the same tra-
jectory as older age groups. Cohort and developmental effects can
however only be disentangled with well-designed longitudinal
studies, which are currently not available. In addition, it is pos-
sible that there are period or era effects where all age groups
experience the same events and conditions, but the impacts may
differ for each group16,45,46. There are indications that cohort,
developmental and period effects all play a role in the patterns of
engagement with climate change across the different age groups.
People become more politically conservative as they age47 and
develop value and trait patterns that are less conducive to an
environmental worldview48–51. The results from this study sug-
gest that events that have taken place in the past few years (such
as increased media attention, Fridays for Future and Extinction
Rebellion protests, and COP26) have had differential impacts
across the different generational groups considered, indicating
period effects. Other longitudinal research, using 10-year panel
data from New Zealand, shows that that older age cohorts started
from a lower level of climate change belief, but that different age
cohorts increased their belief level at a similar rate35. Milfont et al.
(2021) were however only able to conduct the analyses for climate
change beliefs. Currently, there are no good quality datasets
available that allow similar analyses across the different dimen-
sions of climate engagement that were considered in the
current study.

In this paper we used the named generations to explore gen-
erational differences in engagement with climate change named
generational groups based on the theory of generations. It has to
be considered that the different generational groups vary in their
time span. The baby boomer generation covers almost two dec-
ades (and was therefore divided into two sub-groups), Generation
X and Millennials span about 15 years each, and Generation Z
only involved up to eight years in this study. The relatively large
time span of some of the generational groups may mean that
individuals who are born close to the cut off with other genera-
tion groups may have more in common with those other groups
than individuals who are born in the middle of the cohort.
Furthermore, given that not all of Generation Z had turned 18
yet at the time of our surveys, this generational group was rela-
tively small and as a result only had small samples in the three
survey years. This may have affected the statistical power to detect
differences with other generational groups, such as Millennials.
We therefore conducted an additional analysis using similarly
sized age cohorts of 10 years (born in 2004–1993, 1992–1983,
1982–1973, 1972–1963, 1962–1953, and 1952- and before). These
age cohorts broadly match the Generation Z, Millennials, younger
Generation X, older Generation X, Boomers II and Boomers I,
respectively. The descriptive results for the different age cohorts
are provided in Table Supplementary Table 2. The results of the
multilevel analysis are provided in Supplementary Table 3. The

age cohort analysis validates the results from the generational
analysis. There are only minimal differences between the
2004–1993 and 1992–1983 cohorts (roughly matching Genera-
tion Z and Millennials, respectively). Generational differences can
be found between the 2004–1993 cohort on the one hand and the
1982–1973, 1972–1963, 1962–1953, and 1952 – cohorts on the
other. The 1972–1963, 1962–1953, and 1952 – cohorts (roughly
matching older Generation X, Boomers II and Boomers I,
respectively) have lower climate-related risk perceptions and
emotions than the 2004–1993 cohort, while the 1982–1973 cohort
(younger Generation Xers) only has lower climate related emo-
tions as compared to the 2004–1993 cohort. This shows that even
with other cut-off points for the age groups, the main conclusion
still holds that the generation gap is most consistent when it
comes to affective responses to climate change, rather than to
beliefs about whether climate change exists or is caused by human
activity.

Remaining research gaps are about whether similar patterns
can be found in other countries and cultures. The named gen-
erations used in this study are based on the theory of generations
that was developed in a Western context and anchored around
events and conditions within the Western world. Similar gen-
erational groups and patterns may therefore not apply to different
countries or populations. Furthermore, little is known about the
consequences of generational differences in engagement with
climate change. The implications of climate related emotions for
younger generations’ mental and physical wellbeing need to be
considered4, including how cognitive and emotional engagement
can be fostered for constructive and avoiding maladaptive
outcomes6. Here it is essential to not put the onus on the younger
generations to take action. Older generations are in a position of
power to shape policies that will help to reduce the risks for future
generations. The current study shows that, while there are no
generational differences in the acknowledgement of the reality
and seriousness of climate change, emotional engagement among
older generations appears to be lacking. An important avenue of
research is therefore on how communications and interventions
can be used to bolster the emotional engagement of older gen-
erations for the benefit of the younger and future generations.

Methods
The surveys. We used the first three waves of a series of cross-sectional online
surveys conducted by the CAST Centre, with data collected between 29th Sep-
tember and 26th October 2020, 28th August and 22nd September 2021, and 5th
September and 6th October 2022 by the survey company DJS research. Participants
were recruited through online panels. Informed consent was obtained from all
participants. The samples were broadly representative of the British population
with quotas for gender, age, region, and socioeconomic status. The methodology
used to collect the data was consistent across the three waves of the survey. The first
wave (2020) of data consisted of 1893 participants, including booster samples in
Scotland (n= 485) and Wales (n= 467). The second wave (2021) of data consisted
of 1001 participants. The third wave (2022) included 1087 participants. The sur-
veys obtained approval from the School of Psychology Research Ethics Committee
(Wave 1: EC.20.08.11.6068; Wave 2: EC.21.08.10.6385; Wave 3: EC.22.07.12.6597).

Measures. The CAST surveys cover a wide range of topics relating to climate
change perceptions, policy support and willingness to change behaviours in the
areas of food and diet, transport and mobility, household energy use, and material
consumption. Here, we specifically focus on the items that were designed to
measure climate-related beliefs, risk perceptions and emotions respectively (see
Table 1).

Climate-related beliefs comprised three items. Perceived causes of climate
change was measured with the item “Thinking about the causes of climate change,
which, if any, of the following best describes your opinion”. Participants answered
the question using a scale that ranged from 1 (Climate change is entirely caused by
natural processes) to 5 (Climate change is completely caused by human activity),
with 3 representing “Climate change is partly caused by natural processes and
partly caused by human activity”. A few responded with “There is no such thing as
climate change“ (n= 18, n= 23, and n= 7 for the three waves respectively), which
was coded as 0. Perceived temporal distance was measured with the item “When, if
at all, do you think the UK will start feeling the effects of climate change?”. Here,
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respondents could choose from seven options (We are already feeling the effects; In
the next 10 years; In the next 25 years; In the next 50 years; In the next 100 years;
Beyond the next 100 years; Never). The distribution of responses warranted a
recoding into a dummy variable to compare “We are already feeling the effects” (1)
against all other responses (0). 66.8%, 64.6% and 68.4 of the respondents said that
we are already feeling the effects of climate change in 2020, 2021, and 2022
respectively, with low numbers for the remaining categories (9.6%, 7.0%, 3.8%,
1.0%, 1.2% and 2.0% for 2020; 11.6%, 8.3%, 3.6%, 0.7%, 1.2% and 1.9% for 2021;
and 11.2%, 6.5%, 3.1%, 1.4%, 0.9% and 0.9% for 2022). Respondents indicated their
perceived level of urgency in response to the question “Which of these best
describes your views about the level of urgency with which climate change needs to
be addressed?”. The response scale ranged from 1 (Addressing climate change
requires little or no urgency) to 5 (Addressing climate change requires and
extremely high level of urgency).

Climate-related risk perceptions consisted of the perceived impacts of climate
change (“Overall, how positive or negative do you think the effects of climate
change will be on the UK?”), and the perceived threats of climate change to (a) self
and family, and (b) to the UK (“How serious a threat, if at all, is climate change to
each of the following?“; (a) “… you and your family”, and (b) “…the UK as a
whole”). The former could be answered using a bipolar 5-point answer scale
anchored by 1 (Entirely positive) and 5 (Entirely negative), and a scale midpoint of
3 (Neither positive nor negative). The latter could be answered using a unipolar
5-point answer scale ranging from 1 (Not serious at all) to 5 (Extremely serious).

Climate-related emotions comprised “worry”, “fear”, “guilt” and “outrage”.
Respondents expressed their levels of worry about climate change on a 5-point
scale, ranging from 1 (Not at all worried) to 5 (Extremely worried). Respondents
were asked to indicate their levels of fear, guilt and outrage in response to the
question “When you think about climate change and everything that you associate
with it, how strongly, if at all, do you feel each of the following emotions?”. Here
respondent could use a scale ranging from 1 (Not at all) to 5 (Very much).

The main independent variable comprised the categorisation of respondents
into the seven main generations of Generation Z (born between 1996–2010),
Millennials (born between 1981 and 1995), Generation X (born between 1965 and
1980), Boomers II or Generation Jones (born between 1955 and 1964), Boomers I
(born between 1946 and 1954) and the Post-war or ‘silent’ generation (born
between 1928 and 1945). The survey did not include respondents from the Greatest
generation (born between 1901 and 1927). Due to the low numbers for the Post-
war generation, these were combined with the Boomers I groups. The study further
used the covariates of gender (male and female), education (having a university
degree or not) political orientation, and home nation (England, Scotland or Wales).
Political orientation was determined using an 11-point self-placement scale ranging
from 1 (left) to 11 (right). The scale was standardised by calculating the Z scores
across the three waves (Wave 1: M= 6.29, SD= 2.57; Wave 2: M= 6.40,
SD= 2.22; M= 6.18, SD= 2.21).

Analytical approach. The cross-sectional analyses consisted of a series of (1) linear
and logistic regressions and (2) multilevel analyses. All analyses were conducted
using R statistical software (version 4.0.2) in combination with RStudio (version
2021.09.0+ 351) and the stats52 and lme453 packages. The R code can be accessed
at https://doi.org/10.17605/OSF.IO/DKRCB.

First, the different climate-related beliefs (perceived causes, already feeling
effects, and perceived urgency of climate change), risk perceptions (perceived
impacts, perceived threat to self and family, and perceived threat to the UK), and
emotions (worry, fear, guilt and outrage) were regressed on the different
generational groups, with Generation Z as the reference group. Gender, degree, and
political orientation were included as covariates. Linear regression models were
constructed, except for ‘already feeling the effects’ for which an ordinal regression
model was fitted. Analyses were conducted separately for the three consecutive
survey years.

Second, the data were analysed from a multilevel repeated measures
perspective54. This specific cross-sectional analysis considers the climate-related
beliefs, risk perceptions and emotions as repeated measures (Level 1) that are
nested within participants (Level 2). In this approach the measures can be
conceptualised as repeated judgments about climate change made by (and thus
nested within) individuals, with the judgments differing in terms of their content,
i.e. they are judgments relating to the reality and nature of climate change
(beliefs), the risks and consequences of climate change (risk perceptions), and
how climate change is experienced emotionally (emotions) respectively. This
approach can be used to apportion variance that is specific to and common across
the different measures, and thus allows for the assessment of cross-level
interactions between measure-specific (e.g. measure type) and individual-level
characteristics (e.g. generational group). Two sets of multilevel models were
constructed. The first set (Model 1) included the different generation groups, the
covariates as the independent variables (gender, education, and political
orientation). The second set (Model 2) added two measure-specific dummy
variables identifying the Risk perception and Emotion questions respectively, as
well as their interactions with the different generation groups. Generation Z was
used as the reference group throughout. In both models, the different climate-
related beliefs, risk perceptions and emotions served as the dependent variables.
The binary’already feeling the effects’ variable was omitted from the analyses. An

empty ‘null’ model (Model 0), without any predictors, was also constructed to
estimate the intraclass correlation (ICC), representing the proportion of variance
that is common across the different measures and thus can be attributed to the
individual (Level 2) rather than to a specific measure (Level 1). The analyses were
conducted separately for 2020, 2021, and 2022 data, with a combined analysis
provided in Supplementary Table 1.

Reporting summary. Further information on research design is available in the Nature
Portfolio Reporting Summary linked to this article.

Data availability
All data and accompanying documents can be accessed at https://doi.org/10.17605/OSF.
IO/DKRCB. All data and accompanying documents can be accessed at the UK Data
Service (https://ukdataservice.ac.uk) after 31 July 2024.

Code availability
The questionnaires and R code can be accessed at https://doi.org/10.17605/OSF.IO/
DKRCB.
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