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Abstract

Youth carry the burden of a climate crisis not of their making, yet their accumulative life-
style decisions will help determine the severity of future climate impacts. We surveyed
17-18 year old’s (N=487) to establish their action stages for nine behaviours that vary in
efficacy of greenhouse gas emission (GGE) reduction and the explanatory role of climate
change (CC) knowledge, sociodemographic and belief factors. Acceptance of CC and its
anthropogenic origins was high. However, the behaviours with the greatest potential for
GGE savings (have no children/one less child, no car or first/next car will be electric, eat
less meat) have the lowest uptake. Descriptive normative beliefs predicted intent to adopt
all high-impact actions, while environmental locus of control, CC scepticism, knowledge
of the relative efficacy of actions, religiosity and age were predictive of action stage for
several mitigation behaviours (multinomial logistic regression). These findings inform
policy and communication interventions that seek to mobilise youth in the global climate
crisis response.

1 Introduction

1.1 Context

While anthropogenic climate change (CC) is both widely acknowledged and generally
understood, the global response to mitigation has been inadequate. For instance, recent esti-

mates indicate that human activities have led to 1 °C of warming above pre-industrial lev-
els (IPCC 2018), and at the current rate of greenhouse gas emissions (GGE), this will reach
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1.5 °C between 2030 and 2052. The impact to both human and natural systems is expected
to be catastrophic if warming continues to rise to 2 °C above pre-industrial levels, leaving
a narrow window for the transformative societal changes needed to limit global warming to
around 1.5 °C. While governments and businesses clearly must play their part (IPCC 2018;
Pedersen and Lam 2018), meaningful policy change and the development and implementa-
tion of mitigating technology take time to enact. In contrast, individual behaviours can be
adopted immediately (Dietz et al. 2009) and are necessary given the significant propor-
tion of emissions in Western countries that are directly attributable to individual actions
and lifestyle decisions (Pacala and Socolow 2004; Dietz et al., 2009; Baiocchi et al., 2010;
IPCC 2018; van de Ven et al., 2018; Moran et al., 2020). Understanding the predictors of,
and barriers to, effective change at the individual level is critical. This is particularly the
case for youth, who are the product of a fundamental shift this century in thinking about
CC, must carry the burden of a climate crisis not of their making, and whose accumulative
choices and decisions over the next several decades will help determine the diversity and
quality of life on our planet.

1.2 Youth and mitigation behaviour

Engaging youth to take up and adapt to a low carbon lifestyle is an important component
of limiting global temperature increase to below 1.5 °C above pre-industrial levels, and
requires youth to adopt a lifestyle of around 2-2.5 tons of CO, emission per year by 2030
and an even smaller 0.7 tons by 2050 (United Nations, 2020). Importantly, youth and par-
ticularly late adolescents are at a developmental stage where they are developing world-
views that will influence values, attitudes and lifestyles for a lifetime (Gidley et al., 2004).
This is also a period where behavioural habits, including those relevant to environmental
stewardship, are being formed (Palupi and Sawitri 2018).

Individual-level climate mitigation behaviours vary in their relative efficacy in reducing
GGE (e.g., Gardner and Stern 2008; Girod et al., 2014; Lacroix 2018). Recently, Wynes
and Nicholas (2017) compiled existing literature and presented calculations that allow
for mitigation actions to be categorised as high, moderate or low impact, based on their
potential for reducing GGE. Of the actions assessed in that report, seven were classified as
high-impact (> 0.8 tonnes CO,-equivalent [tCO,.] emission reductions per year), specifi-
cally—in descending order of impact—have one fewer child, live car free, avoid one trans-
atlantic flight, buy green energy, buy more efficient car, switch electric car to car free and
eat a plant-based diet. Five actions were classified as moderate- impact (0.2—0.8 tCO,,):
replace gasoline with hybrid car, wash clothes in cold water, recycle and hang dry clothes,
and one as low-impact (< 0.2 tCO,,): upgrade light bulbs. Actions italicized above are con-
sidered in the current study, along with the following behaviours for which youth have rea-
sonable agency over: taking public transportation, conserving energy in the home, conserv-
ing water, vacation locally and avoiding products with excessive packaging.

One of the advantages of classifying the efficacy of climate mitigation behaviours in
this manner is that it can guide climate educators, policy makers and communicators in
designing interventions for youth that will assist in maximising the impact of their actions.
For instance, Canadian high schools tend to under-report or fail to mention high-impact
behaviours (Wynes and Nicholas 2017), and focus on the scientific foundation of CC rather
than personal mitigation options (Wynes and Nicholas 2018). Correspondingly, knowl-
edge of the relative efficacy of the various climate mitigation behaviours is generally poor
amongst 17-18-year old’s, and several recommendations have been made for curricula
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content developers (Pickering et al., 2020b). It remains to be determined if this knowledge
gap in youth is reflected in their current or planned behaviour, and this is one of the aims
of the current study. While accurate knowledge of the relative efficacy of mitigation actions
is needed to assist youth in making informed lifestyle decisions that support the GGE
reduction targets, education alone is unlikely to be sufficient. That is, in contrast with the
information-deficit model (Bulkeley 2000), personal and public action is associated with
a range of interconnected perceptual and social factors (Barr and Gilg 2007). The current
study builds on this prior work by determining which climate mitigation actions youth are
currently performing and planning, and how these action stages are associated with beliefs,
values, knowledge and sociodemographic factors.

1.3 Barriers to change

The theory of planned behaviour (Ajzen 1991) represents a useful model for understand-
ing broadly the determinants of behavioural intent. Under the theory of planned behaviour,
behavioural intention is determined by an individual’s control over an action, normative
beliefs or social pressures, and behavioural beliefs or attitudes (Ajzen 1991, 2002). If an
individual has control over a specific action, feels socially pressured to carry out the action
and has a generally positive attitude towards it, they are more likely to possess the intent
to carry out that behaviour. The theory of planned behaviour has been successfully applied
previously to help explain pro-environmental actions (e.g., Tonglet et al., 2004), including
those undertaken by youth (Leeuw et al., 2015). Changes in behaviour typically occur over
time through a series of different stages (Prochaska and Velicer 1997), and under the Tran-
stheoretical Model—originally applied to health behaviour—the first four stages are con-
ceptualised as individuals moving from the precontemplation stage (no intention of taking
action in the near future) through contemplation (intention to change), preparation (inten-
tion to take action in the immediate future) and then to action (behaviour and lifestyle have
changed (Prochaska and Velicer 1997; Prochaska et al., 2008). Tobler et al., (2011) have
applied this approach to understanding willingness to adopt ecological food consumption
behaviour. However, as previously noted, even when there exists an intention to change,
specific barriers—including habitual and perceptual—may prevent or delay transition into
the action stage (Tobler et al., 2011). A fuller understanding of these barriers is needed in
the context of youth and climate mitigation.

In their study of pro-environmental behaviour in high-school students, Leeuw et al.,
(2015) reported that it is particularly important that youth have perceived control over the
action and that they see significant others (family, friends and celebrities) performing it, in
general agreement with the environmental action of young Australians (Fielding and Head
2012). Additionally, the latter authors concluded that youth with a greater internal locus of
control and higher environmental knowledge display stronger pro-environmental behaviour
and intentions. Whether these factors also associate with climate mitigation action in youth
remains to be determined and is a focus of the current study. Several belief and values fac-
tors present as barriers to climate mitigation in adult populations but have been underre-
ported in youth. For instance, in adults a conservative political identity predicts behaviours
that generate more GGE, including higher meat consumption (Dhont and Hodson 2014)
and less use of energy efficient technology (Gromet et al., 2013). This may be linked to the
strong correlation between CC scepticism and political conservatism, which as an identity
marker strongly influences beliefs as well as the likelihood of seeking out new informa-
tion (Pickering, 2015; Rutjens et al., 2018; Munoz-Carrier et al., 2020). CC scepticism and
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uncertainty have been shown in adult samples to promote environmental inaction, includ-
ing limiting climate mitigation behaviour (e.g., Hine and Gifford 1996; Gifford 2011). If
one does not believe a problem exists, there is little motivation to change behaviour to help
address it. A potentially important nuance of CC scepticism is the degree of acceptance of
the role of humans in its origin. For instance, a recent report has shown that participation
in organic waste diversion programs—a CC mitigating individual-level activity—is higher
in adults with greater recognition of the anthropogenic origins of CC and not dependent
on environmental values (Pickering et al., 2020a). Religiosity has also been linked with
CC attitudes and behaviour in adult populations (Tjernstrom and Tietenberg 2008; Smith
and Leiserowitz 2013; Morrison et al., 2015). For instance, within the Judeo-Christian sys-
tem—the dominant religious grouping in Canada (Lipka 2018)—believers with a more
literal interpretation of the bible are less likely to believe that CC is occurring, that it is
caused by human activities and that their individual actions can make a difference (Mor-
rison et al., 2015).

Consideration of the extent to which these beliefs and knowledge factors influence miti-
gation behaviour and intent amongst youth is needed to inform how to best engage them
and help equip them with the resources needed to meet the climate challenges.

1.4 Current study

Our study is primarily exploratory in nature and seeks to use a description of youth knowl-
edge, attitudes and beliefs around CC to better understand the context for their mitiga-
tion action/inaction and to inform past research in this area. As such, our primary objec-
tives are to assess(i) current CC mitigation behaviour and intent, and (ii) the predictors
of action stage for CC mitigation in youth. A secondary objective is to better understand
levels of CC knowledge and scepticism. We have selected 17—18-year-old individuals as
our cohort as these youth are in the process of forming their own beliefs, identities and
habitual behaviours that impact climate and environmental sustainability more broadly.
Additionally, most 17-18-year-olds are still in a school setting and thus can be influenced
by the CC curricular. CC mitigation action in this study is defined as that which reduces
GGE (Pickering et al., 2020b). We are particularly interested in beliefs and action stages
around high-moderate impact behaviours, as calculated by Wynes and Nicholas (2017), as
their adoption can be expected to make the largest individual-level contribution to meeting
international GGE reduction targets (Wynes and Nicholas 2017; IPCC 2018), and the need
for further research on the barriers that limit their uptake has been identified (Wynes and
Nicholas 2018). Similarly, Nielsen et al., (2021) have recently called for more research on
the predictors of high-impact behaviours. An understanding of the knowledge, belief and
attitudinal barriers to adopting these actions is very limited in the context of youth and is
an important research gap addressed in this study.

Here, we expand on Pickering et al., (2020b) by presenting data from that study for
the first time on climate mitigation action and intent amongst youth. We hypothesize that
current mitigation action is mainly limited to lower-impact behaviours (H,), consistent
with the foci of high school science textbooks (Wynes and Nicholas 2017) and limited
knowledge of the relative efficacy of mitigation actions (Pickering et al., 2020b). Loosely
informed by the theory of planned behaviour, we further expect that descriptive normative
beliefs (H,; Leeuw et al., 2015), a higher internal locus of control (H;; Fielding and Head
2012), and low level of climate change scepticism (H,; Gifford 2011) will predict action
stage for high-impact behaviours. Identifying the barriers associated with behavioural
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inaction or limited action toward climate mitigation and the factors that facilitate effective
behaviour is critical for informing educational, policy and communication interventions for
youth as part of an integrated and inclusive response to the climate crisis.

2 Materials and methods
2.1 Recruitment

Individuals were recruited through the online data collection company Dynata®. To be
eligible, participants had to be between 17 and 18 years of age and Canadian citizens or
permanent residents. Respondents aged 17 also had to obtain parental permission prior to
completing the survey. Participants completed a survey distributed through the Qualtrics®
platform, and ethics clearance was granted through the Brock University Research Ethics
Board (# 17-360). Some participants did not answer all the questions; completed responses
retained for analysis purposes varied between 463 and 487, depending on the question.

2.2 Knowledge and beliefs

Subjective and objective CC knowledge were assessed as detailed in Table 1. For the for-
mer, scores from the two indicator statements were averaged to form the measure of subjec-
tive CC knowledge. For objective CC knowledge, a score was created following the method
of Liu et al., (2017) corresponding to the proportion of correct answers (0% represents
no correct responses and 100% represents correct responses to all questions). CC scepti-
cism/uncertainty and acceptance of its anthropogenic origins were assessed as summarised
in Table 1. Values for CC scepticism/uncertainty were averaged across the four indicator
statements to create a scepticism score, where higher scores indicate higher scepticism.

An efficacy knowledge score (EKS) was also determined as follows. Pickering et al.,
(2020b) had participants rank the efficacy of greenhouse gas emission (GGE) reducing
behaviours (have one fewer child, live car free, switch from electric car to car free, eat
plant based diet, recycle, upgrade lightbulbs) on a scale from 1 (the most effective) to 6
(the least effective). They then determined an EKS for each participant by taking the abso-
lute value of the difference between a respondent’s ranking of each action and the ‘true’
rank from Wynes and Nicholas (2017), and then calculating the mean of these differences
for each respondent. Under their scheme, a score of zero represents perfect alignment with
the ‘true’ ranks (high knowledge) and three represents the maximum discordance in ranks
(low knowledge). In order to make these values more intuitive—i.e., a higher score corre-
sponding to greater knowledge—we performed two transformations to those scores. First,
we subtracted the highest possible score (3) from each participant’s EKS, and then we mul-
tiplied the sum by —33.333. This resulted in a maximum score of 100 (perfect agreement
with the actual ranks; i.e., high knowledge) and a minimum score of zero (perfect disagree-
ment with actual efficacy ranks; i.e. low knowledge).

Locus of control (LOC) with respect to environmental actions was assessed as outlined
in Table 1, with responses reverse coded as needed. Responses across the indicator state-
ments were averaged to create a final score whereby a higher value indicates a greater
internal LOC. Belief in individual agency was further assessed with respect to CC mitiga-
tion specifically with the question Do you believe that your activities or lifestyle choices
can help to lessen climate change?, with a yes or no response option. Religious affiliation
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was determined by participants indicating what religion they practice from the following
options: Catholic; Christian-orthodox; Protestant; Christian- other; Buddhist; Hindu;
Jewish; Muslim; Sikh; Eastern Religion; Other religion; No religious affiliation. Respond-
ents who indicated a religion were then prompted to answer questions about the impor-
tance of religion in their lives. Specifically, the dimensions of religious exclusivity (views
that there are definite rights and wrongs) and religious salience (place in an individual’s
hierarchy that religion holds) were assessed using the measures of Pearce et al., (2017),
as outlined in Table 1. Average responses for each of the two dimensions were calculated,
with higher values indicating greater religiosity.

2.3 Mitigation behaviour

Participants were asked to indicate their ‘current stage for each of the following behav-
iours’: Eat less meat; vacation locally instead of flying to destination, recycle, avoid prod-
ucts with excessive packaging, conserve energy in the home, conserve water, take public
transportation, my first/next car will be electric instead of fossil fuel, have fewer children.
These behaviours were generally based on the Wynes and Nicholas (2017) study, which
calculated the relative effectiveness of these actions in reducing GGE. Response options
(and categorisation of behaviour into discrete stages) followed the approach of Tobler
et al., (2011): I am not doing this and I am not willing to (Precontemplation); I would like
to do this, but I do not know how (Contemplation); I would like to do this, and I already
know how to start (Preparation); I am doing this already (Action). In addition to these
response options, I do not intend to purchase a car was added for ‘my first/next car will be
electric instead of fossil fuel’, and I do not intend on having children was added for ‘have
less children’.

In order to assess the role of social norms in predicting respondents’ behavioural stage
for high-impact CC mitigation actions, we determined descriptive normative beliefs using
the approach of Leeuw et al., (2015) by asking youth to rate the likelihood that specific
referent others would perform the behaviour within the next year due to environmental
concerns (5-point Likert scale—extremely unlikely to extremely likely, plus ‘already doing
it’ option). Actions and referent others were live car-free or switch to an electric car (par-
ents/primary caregivers, favourite teacher, favourite celebrity), adopt a plant-based diet
(one or more of immediate family members, one or more of extended family members,
one or more of close friends, one or more of favourite celebrities), and have one less child
(parents/primary caregivers, my best friend, favourite celebrity). For the latter behaviour,
‘already done having children for other reasons’ was included as a response option for par-
ents/primary caregivers.

2.4 Other measures

Simple demographic measures were determined, including age, gender, location and
political affiliation (Who would you vote for in an upcoming election?). Political orien-
tation was further examined with the question How would you best describe your politi-
cal beliefs?: Extremely liberal, Liberal, Slightly liberal, Moderate, Slightly conservative,
Conservative, Extremely conservative, Do not know. Finally, participants were asked what
best describes their current diet: omnivore (regularly eat red meat, fish or chicken), flexitar-
ian (consciously consume a limited quantity of either all types or specific types of meat),
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vegetarian (totally limit the consumption of meat and fish) or vegan (consume no animal
products) (adapted from Cliceri et al., 2018).

2.5 Data treatment and analysis—general approach

Data was treated and analysed using XLSTAT Premium Version 2017.1.1 (Addinsoft,
NY, USA). Climate change knowledge and beliefs were summarised with descriptive sta-
tistics, and their interrelationship and variation with sociodemographic and other factors
were assessed with correlation analysis, chi-square and t-tests as described more fully in
Sect. 3.2. Summary statistics were used to describe the different stages of action for each
climate mitigation behaviour. Multinomial logistic regression analysis was used to deter-
mine the role of sociodemographic, knowledge, belief and agency variables (Table 3) in
predicting action stages for the nine climate mitigation behaviours assessed, following the
approach of Tobler et al., (2011), and as described fully in Sect. 3.4.

3 Results
3.1 General characteristics

Four hundred seventy-seven responses were recorded, with a mean age of 17.6 years.
Table 2 shows the demographic characteristics of the sample. The sample is similar to the
wider Canadian population for gender and province, although Quebec is somewhat under-
represented (23% of population) and Ontario is somewhat over-represented (38% of popu-
lation; Statista 2016). Many of the youth surveyed indicated that they did not know who
they would vote for in an upcoming election. Of decided voters, the relative proportions
reported for each party are similar to those of the wider Canadian population, except for
Green, which is over-represented (Elections Canada, 2019). Religious affiliation is very
similar to the wider Canadian population, except for None which is over-represented (29%
of population; Lipka 2018). Diet is fairly representative of meat consumption patterns for
the Canadian population, although frequency of the flexitarian diet has not been widely
reported (Statista 2016).

3.2 Knowledge, beliefs and agency
3.2.1 How do climate knowledge and agency relate?

As previously reported by Pickering et al., (2020b) for the same sample, 88% of respond-
ents (n=429) believed that their activities or lifestyle choices can help to lessen climate
change, while 12% (n=>58) did not. The average proportion of correct responses for objec-
tive CC knowledge was 59.3% (SD =24); refer to Online Appendices for the distribution.
We expected that confidence in CC knowledge would associate with objective CC knowl-
edge; a positive correlation was indeed found between objective and subjective knowledge,
r(455)=0.23, p<0.001. We also expected that individuals who believe their activities or
lifestyle choices can lessen climate change would have greater objective CC knowledge. A
biserial correlation showed that objective CC knowledge score was positively associated
with believe in the efficacy of individual actions/lifestyle choices, 1(455)=0.21, p <0.001.
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Table 2 Characteristics of sample

Number Proportion
of sample
Age 18 yrs 291 61%
17 yrs 186 39%
Gender Female 258 54%
Male 200 42%
Other/did not identify 19 4%
Province/territory Ontario 224 47%
Quebec 76 16%
Alberta 10 12%
British Columbia 10 12%
Manitoba 19 4%
Nova Scotia 14 3%
Saskatchewan 14 3%
Newfoundland and Labrador 10 2%
New Brunswick 10 2%
Other 1 0.2%
Political affiliation Do not know 129 32%
Liberal Party of Canada 82 20%
Conservative Party of Canada 80 20%
New Democratic Party 42 10%
Green 39 10%
None & other 34 8%
Religion None 169 37%
Catholic 119 26%
Other Christian and Protestant 105 23%
Other 64 14%
Diet Omnivore 301 63%
Flexitarian 129 27%
Vegetarian 33 7%
Vegan 14 3%

3.2.2 Does acceptance of CC and its anthropogenic origins associate with sense

of agency?

The average CC scepticism score was 2.38 (SD=0.79), consistent with the Canadian adult
population (Pickering 2015). The distribution of scores is given in the Online Appendi-
ces. Confirming a generally low level of CC scepticism in our sample, 90% of participants
responded Yes to the question “Do You Personally Believe the World’s Climate is Changing
or Not?” (5%, No; 4%, Don’t Know). We expected that individuals who were less scepti-
cal of CC would be more likely to believe that their activities or lifestyle choices can help
lessen it. A ¢ test confirmed this hypothesis, t(456)=3.32, p<0.001, with an average scep-
ticism score of 2.33 (SE=0.04) for youth who believe their activities/lifestyle choices can
lessen CC compared with 2.71 (SE=0.10) for those who do not.
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With respect to belief around the origin of CC, responses to the four options were:
Entirely caused by natural processes, 6% (n=29); Mainly caused by natural processes,
9% (n=42); Partly caused by natural processes and partly caused by human activity, 28%
(n=131); Mainly caused by human activity, 44% (n=207); and Completely caused by
human activity, 12% (n=57). To examine the hypothesis that youth with stronger belief
in the anthropogenic origins of CC are more likely to believe that their activities or life-
style choices can help lessen it, we collapsed responses into three categories (mainly or
completely caused by human activity, n=263; partly caused by natural processes and
partly caused by human activity, n=131; mainly or entirely caused by natural processes,
n=71) and ran a chi-squared test. The result confirmed our expectations, y*(N =466)="7.0,
p<0.05, with proportionally more youth who believe their activities/lifestyle choices can
help lessen CC represented in the mainly or completely caused by human activity option
than youth who do not believe their activities/lifestyle choices can help lessen CC (Fisher’s
exact test).

3.2.3 Do political affiliation or religiosity matter?

We expected that youth with a conservative political identity would have higher CC scepti-
cism. A t test confirmed this hypothesis, t(281)=22.29, p <0.0001, with an average scepti-
cism score of 2.70 (SD=0.91) for youth who intend to vote for the Conservative Party of
Canada and 2.19 (SD=0.81) for those who would vote for any other party, in agreement
with the association between political conservatism and greater CC scepticism reported in
adult populations (Whitmarsh et al., 2011; Leiserowitz et al., 2014; Pickering 2015).

Finally, we also expected that youth for whom religion was more important in their
daily life (How important or unimportant is religious faith in shaping how you live your
daily life?; not important at all [1] to extremely important [5]) would have greater CC scep-
ticism. A Pearson’s correlation analysis confirmed a small, positive relationship between
importance of religion in daily life and CC scepticism, r(285)=0.17, p<0.01, in agree-
ment with Morrison et al., (2015). Similarly, religious exclusivity was positively correlated
with CC scepticism, r(286)=0.16, p <0.01.

3.2.4 What level of control do youth feel they have over environmental issues?

Locus of control with respect to environmental issues (LOC) was assessed on a 5-point
Likert scale, with a higher average score indicating a higher internal LOC and a lower
score indicating a greater external LOC. Overall, participants had an average LOC of 3.9
(SD=0.80), which was very similar to the value reported for Australian youth (Fielding
and Head 2012) and suggesting a more internally-orientated LOC. The distribution of
scores is shown in the Online Appendices. We expected that individuals who believe their
individual actions can contribute to climate mitigation would have a greater internal locus
of control. A ¢ test confirmed this hypothesis, t(470)=89.48, p<0.0001, with an LOC
score of 4.02 (SD=0.71) for youth who believe their individual actions can contribute to
climate mitigation, and a score of 3.04 (SD=0.81) for those who do not.
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3.3 Current mitigation action stage

Current stage of action for specific climate mitigation behaviours was assessed and catego-
rised as Precontemplation (‘I am not doing this and I am not willing to’), Contemplation
(‘I would like to do this, but I do not know how’), Preparation (‘I would like to do this,
and I already know how to start’) and Action (‘I am doing this already’). Figure 1 shows
the proportion of youth who indicate they are currently in the Action stage for specific CC
mitigation behaviours. For illustrative purposes, we also include on the secondary y-axis
estimates of the potential savings per year in CO, emissions for each behaviour. Most esti-
mates are based on Wynes and Nicholas (2017); refer to the Online Appendices for details
of the calculations used. The average number of these behaviours that respondents reported
that they are currently performing was 4.0 (SD=2.0), and these counts approximated a
normal distribution (Online Appendices). Only three actions are reported by the majority
of respondents (recycling, 79.8%; taking public transport, 56.5%; conserving energy in the
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Fig. 1 Mitigation behaviour of youth: proportion currently performing each action (N=461-463) and
potential savings in greenhouse gas emissions (square symbols). Note that savings are the mean values from
Wynes and Nicholas (2017) expressed as logged values and increase by a factor of 10 with each log unit
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home, 53.8%), while eating less meat has the lowest proportion (28.0%). Noteworthy, the
behaviours with the highest potential GGE savings have the lowest uptake by youth.

Figure 2 shows the responses for all four action stages. Unwillingness to perform in
the future (precontemplation) was highest for have no children/one less child (40%) and
eat less meat (38%). For the change stage (contemplation and preparation), Avoid products
with excessive packaging (56%) and No car or first/next car will be electric (52%) had the
highest proportion. This is a result which also held for the contemplation stage for both
these actions (26%), indicating that respondents saw the greatest need for more informa-
tion/education around these behaviours in order to operationalise their intent. Change was
lowest for Recycle (18%), likely reflecting the high proportion of individuals already doing
this.

3.4 Predictors of mitigation behaviour

Here, we sought to better understand how knowledge, beliefs and sociodemographic fac-
tors associate with action stages. We were particularly interested in higher-impact behav-
iours identified by Wynes and Nicholas (2017), including having one fewer child, switch to
an electric car or live car free and eat a plant-based diet/eat less meat, which can realise
GGE savings (tCO,/yr) of up to 58.6, 1.7 and 0.8, respectively (refer Online Appendices).
Our analyses followed the approach of Tobler et al., (2011), whereby multinomial logis-
tic regressions were run for each behaviour comparing youth in the precontemplation and
action stages with those in the change stages (contemplation or preparation) as the ref-
erence category. For high-impact behaviours, we also considered the role of descriptive

& Precontemplation i Contemplation M Preparation & Action

No children or one less child NI

No car or first/next car will be
electric

Take public transportation

Eat less meat

Conserve energy in the home

Vacation locally

Recycle

Conserve water

Avoid products with excessive
packaging

0% 20% 40% 60% 80% 100%

Fig.2 Action stage of youth for climate mitigation behaviours. Data shows proportion of respondents in
each action stage (N=461)
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normative beliefs (‘social norms’); the likelihood that specific referent others would per-
form the action within the next year due to environmental concerns or were already per-
forming it. A social norm score was calculated separately for each high-impact behaviour
by averaging the responses from the 5-point Likert scale for each referent other (extremely
unlikely (1) to extremely likely or ‘already doing it’ (5); Leeuw et al., 2015). Refer to the
Online Appendices for a summary of these data. Table 3 provides a summary of the pre-
dictors for precontemplation and action stages, with full model parameters provided in the
Online Appendices.

3.4.1 Sociodemographics

Gender was predictive of just one of the nine behaviours, such that males were less likely
than females to be in the action stage for eat less red meat. In contrast, age (17 or 18 years
old) was predictive for two of the three high-impact behaviours and six of the seven lower-
impact behaviours. The direction of the age effect was the same for all behaviours where
it was significant; older respondents were more likely to be in the precontemplation stage,
and younger respondents were more likely to be in the action stage. Identification with a
religious affiliation was predictive of just one behaviour; individuals who did not identify
with a religious affiliation were more likely to be in the action stage for vacation locally.

3.4.2 Climate knowledge

Subjective climate change knowledge associated with the high-impact behaviour of eat less
red meat, such that higher subjective knowledge predicted greater likelihood of being in
the action stage. Objective climate change knowledge only predicted avoid excessive pack-
aging, whereby participants with higher knowledge scores were more likely to be in the
action stage. Two of the three high-impact behaviours were predicted by knowledge of the
relative efficacy of mitigation actions (EKS). Specifically, youth with higher EKSs were
more likely to be in the action stages for both first/next car will be electric and eat less red
meat.

3.4.3 Beliefs and agency

While social norm was only assessed for each of the three high-impact behaviours, impor-
tantly, it predicted all three. Specifically, individuals with lower descriptive normative
beliefs were more likely to be in the precontemplation stage. In the case of first/next car
will be electric, individuals with lower descriptive normative beliefs were also more likely
to be in the action stage compared with the change stage, although this result only just
reached significance (p(x?)=0.044). A higher internal locus of control for environmental
actions predicted action stage for eat less red meat, take public transport and avoid exces-
sive packaging. In all cases, youth with a higher LOC were more likely to be in the action
stage, and/or youth with a lower LOC were more likely to be in the precontemplation stage.
CC scepticism predicted action stage for first/next car will be electric, recycle, take pub-
lic transport and conserve energy in the home. In all cases, participants who were more

@ Springer



Page 150f27 25

Mitigation and Adaptation Strategies for Global Change (2021) 26: 25

PISSasSe JOU ‘YN JUROYTUSIS JOU ‘SU {(SUOTIOB UOTRSHIW JO AOBOUJo dATIR[T

Y Jo 9Fpa[mouy]) 2109s AFpaymouy] Aoeoryg ‘S eSueyo ewrd ‘) ‘saders (uoneredard/uoneidwsiuod) aFuryd oY) sem SUOISSAISAI [eIIOUN[NW 0] AI0T)LD OUAIJY

su + VN su + su su - su uonoy
su - VN su su su su su su uone[dwouodard  SurSeyoed JAISSIOXD PIOAY
su su VN su su su - su su uonoy
su su VN su su su su + su  uone[dwaluodalg ATeo0[ UOTIBORA
su su VN su su su su - su uonoy
su su VN su su su su su su  uone[dwojuodaIg I0JeM 9AIOSUOD)
- su VN su su su su - su uonoy
+ su VN su su su su su su  uone[dwojuodarg woy ul 310U 9AIISUOD)
- su VN su su su su su su uonoy
su - VN su su su su su su  uone[dwajuodald j1odsuen orqnd oye],
- su VN su su su su - su uonoy
su su VN su su su su su su  uone[dwajuodald EIRIGEN
su + su + su + su su - uonoy
su su - su su su su + su  uone[dwojuodalg Jeow PaI ssI[ Jeyq
su su - + su su su su su uonoy
+ su - su su su su su su  uone[dwojuodald JL1)09[9 JBD JXJU/ISII]
su su su su su su su su su uonoy
su su - su su su su + su  uone[dwejuodald PIIYD IoMmdJ QU
10471100 a8pajmouy a3pajmouy
wis1odass D) Jo snoo7  uLou p10S§ S DD 2a122lq0 DD aandalgng  (sak) uoisnay - 28y (ajput) 1apusn a3e)s uonoy INOIABYSQ UOTIESNIA
Kouage pue sjorjog 8pajmoury arew) soryder3owaporoog

(s19yowrered [opow [[ny 10§ sadtpuaddy surjuQ 1950y) (¢ pesipiepue)s) dnoi3 a3eis uonoe oyroads oy jo diysroquiow uo ‘AfeAandadsar 909)9 aAneSau 10
aanisod e pey 9[qeLIeA 9y} ALIIPUI S[OqUIAS — PUE + 'SINOIABYSq uoneSnIw ewo 10 a5e1s uonoe Sunorpeid 10 suorssarSar [erwounnu woij sSurpuy jo Arewwng ¢ ajqel

pringer

As



25 Page160f27 Mitigation and Adaptation Strategies for Global Change (2021) 26: 25

sceptical were more likely to be in the precontemplation stage and/or less likely to be in the
action stage.

3.4.4 Religiosity

Respondents who identified with a religious affiliation (n=282) also completed the meas-
ures of religious exclusivity and religious salience (Table 1). For these respondents, we ran
separate multinomial logistic regressions with these two measures as the predictor vari-
ables, precontemplation and inaction as the dependent variables and change stages as the
reference category. Neither religious exclusivity nor religious salience were significant for
have one fewer child, my first/next car will be electric, recycle, take public transport, vaca-
tion locally or avoid excessive packaging (p(X2)>0.05). For eat less meat (action n=76,
change n=106, precontemplation n=100), religious exclusivity was significant (stand-
ardized B, -0.24; SE, 0.11; 95% CI, -0.44- -0.03; p(x2)=0.03), such that individuals with
higher exclusivity scores were less likely to be in the action stage (OR, 0.29). For con-
serve water (action n=138, change n=123, precontemplation n=21), religious salience
was significant (standardized f, 0.35; SE, 0.09; 95% CI, 0.17-0.53; p(x2)<0.001), such
that individuals with higher salience scores were more likely to be in the action stage (OR,
1.46). Finally, for conserve energy in the home (action n=167, change n=107, precon-
templation n=11), both religious salience (standardized B, 0.24; SE, 0.09; 95% CI, 0.07-
0.42; p(X2) =0.007), and exclusivity (standardized p, -0.18; SE, 0.09; 95% CI, -0.35- -0.01;
p(%*) =0.04) were significant, such that individuals with higher exclusivity scores were less
likely to be in the action stage (OR, 0.39) and those with higher salience scores were more
likely (OR, 1.29).

4 Discussion and conclusions

In Sect. 3.2 we considered our results on climate knowledge and beliefs within the context
of current literature. In this section, we focus the discussion on the main study hypotheses
(Sect. 1.4) and how our findings add to both existing literature and inform policy and edu-
cational planning.

4.1 Current mitigation behaviour

The finding that youth are mainly engaging in lower-impact mitigation behaviours confirms
H, and is in accord with Pickering et al., (2020b), who reported for the same sample that
youth generally have poor knowledge of the relative efficacy of GGE-reducing actions. The
high uptake of the albeit lower efficacy behaviours—especially recycling—is encouraging
at face value, signalling that youth are engaging in individual-level mitigation activities.
However, the difference in emissions savings between these and higher efficacy behaviours
is non-trivial with, for instance, the decision to have no children or one less child approxi-
mately 300 times more impactful than recycling (Murtaugh and Schlax 2009; Wynes and
Nicholas 2017). The low prevalence of eating less meat might reflect relatively poor under-
standing in this cohort of the link between intensive meat farming and CO, emissions,
consistent with the limited knowledge of Canadian adults on the negative environmental
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impacts of industrialised red meat production (Stea and Pickering 2018). Further support-
ing this conjecture, in a recent survey of individual actions recommended for mitigating
CC in Canadian high school science textbooks, only two recommended eating less meat,
and none advocated eating a plant-based diet (Wynes and Nicholas 2017).

Females were more likely than males to be currently performing two of the three high-
impact actions (no car or first/next car will be electric and eat less meat). This finding
cannot be explained by CC scepticism, t(455)=1.84, p=0.18, recognition of the anthropo-
genic origins of CC, X%(2, N=457)=4.00, p=0.13, CC knowledge, t(455)=2.59, p=0.11,
nor knowledge of the efficacy of different mitigation actions (EKS; t(439)=0.01, p=0.93;
Pickering et al., 2020b), as these did not vary with gender. Thus, considerations unrelated
to CC perception or knowledge are likely underlying these gender differences in current
mitigation behaviours. For instance, adolescent females eating less meat than males may be
due to the greater emphasis they place on health, body image and weight concerns (Cooper
and Goodyer 1997; Wardle et al., 2004).

Findings for the most impactful action—having no children or one less child—must be
interpreted with some caution with respect to current behaviour, as 17-18 year old youth
are not typically procreating at this age in most Western countries. Interestingly, however,
one variable did predict greater likelihood of youth performing this action—identifying
as a non-omnivore (flexitarian, vegetarian or vegan). Given that environmental concerns
are one of the motivators for vegetarians adopting this dietary behaviour (Fox and Ward
2008), it is possible that these individuals are more likely to seek out or be more attentive
to information related to other individual-level pro-environmental behaviours (in this case
the climate implications associated with family planning).

Although they are limited to lower-impact behaviours, it is interesting that 17-year-olds
are statistically more likely than 18-year olds to currently be performing four of the miti-
gation actions. The same trend was observed for the other five actions examined (data not
shown), suggesting that this is a broadly applicable finding. This result cannot be explained
by CC scepticism, t(457)=0.06, p=0.81, recognition of the anthropogenic origins of CC,
X2 (2, N=457)=0.39, p=0.82, CC knowledge, t(457)=3.14, p=0.08, nor belief that
their activities or lifestyle choices can help to lessen climate change, X*(1, N=456)=2.2,
p=0.14, as these did not vary with age. Interesting, however, as first reported by Pickering
et al., (2020b) in this sample, 18-year olds had higher knowledge (EKS=36.6, SE=1.1)
than 17-year olds (EKS=31.0, SE=1.4) on the relative efficacy of different mitigation
actions, t(448)=9.55, p<0.01. This is often a period of significant transition and adjust-
ment for 18-year-old youth in North America as they enter the full-time workplace for the
first time or adapt to their first year at college. These changes often correspond with mov-
ing away from the family home and/or exposure to a range of new socioeconomic, psy-
chological and operational stressors (reviewed in Bland et al., 2012), which we speculate
may disrupt previous habitual mitigation behaviours, and may also alter socially normative
influences around these activities.

4.2 Predicting mitigation action stage

The three high-impact individual-level mitigation behaviours of no children/one less child,
first/next car will be electric and eat less meat (Wynes and Nicholas 2017) were all pre-
dicted by descriptive normative beliefs, confirming H,. This finding agrees with the report
of Leeuw et al., (2015), who found with a younger cohort (median age 13.6 yrs.) that
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descriptive norms had a moderate positive effect on intentions toward eco-friendly behav-
iours, whereas injunctive norms did not. That is, youth may be more influenced by what
they believe significant others are doing or plan to do with respect to pro-environmental
action, rather than what they believe they ought to be doing.

A higher internal locus of control (LOC) predicted action stage for one of the three
high-impact behaviours examined (eat less meat), thus providing limited confirmation
of Hs. As informed by the study of wider pro-environmental behaviours and intentions
of Fielding and Head (2012), we assessed LOC in part to reflect the sense of powerless-
ness that many youth experience in response to environmental challenges. The absence of
a LOC effect for no children/one less child may be related to a lack of awareness around
the environmental consequences of the action, as suggested by Pickering et al., (2020b). If
youth do not understand that this behaviour links strongly with environmental and climate
benefits, then perceived agency over pro-environmental outcomes would not be expected to
predict intention to perform it. It is unclear, however, whether this explanation also helps
to account for the null result for no car or first/next car will be electric. While reducing the
effects of driving, such as buying a more fuel-efficient car, is recommended in the Govern-
ment of Canada documents on how to reduce individual-level GGE, living car free is not
(Wynes and Nicholas, 2017—Table 1). Similarly, Pickering et al., (2020b) reported for this
sample that when 17-18 year olds were asked what the most effective actions they can take
to lessen CC were, 24% indicted driving less, while only 6% cited using electric or hybrid
cars. Our finding that belief that individual actions can contribute to climate mitigation
correlates well with LOC scores related to the environment more broadly suggests that the
latter measure may be useful in future quantitative research that seeks to examine CC miti-
gation and the role of individual agency. This could include a more in-depth examination
of the related concept of self-efficacy—whether an individual believes that they possess the
ability and skills to execute specific actions (Bandura 1977).

CC scepticism predicted action stage for one of the three high-impact actions examined
(no car or first/next car will be electric), thus providing limited confirmation of H,. North
America has been traditionally described as a car culture (Sparrow 2019), and as reported
by Green et al., (2018), driving amongst youth is viewed as constitutive of adulthood, °...
rites of passage on a normative path from childhood “dependence’ (p18). Notably, the
authors also comment that environmental sustainability was absent from youth discussions
around car driving and ownership. It is possible that the CC scepticism finding in our study
reflects a response to cognitive dissonance (Festinger 1957). That is, when the conflicting
values/desires of care for the environment and car ownership aspirations are held, the con-
flict is resolved by invoking the belief that CC—and thus any contribution that cars might
make—is uncertain or even non-existent. While CC scepticism trended in the hypothesized
direction for all high-impact behaviours, it was low and showed limited variability in our
sample, which may have contributed to the null result for the other behaviours examined.

Knowledge of the relative efficacy of individual-level mitigation behaviours predicted
being in the action stage for no car or first/next car will be electric and eat less meat,
although interestingly, objective CC knowledge did not (nor did it for five of the six lower-
impact behaviours). Previous recent work has also used knowledge of behaviour efficacy
when investigating CC behaviour and beliefs (e.g. Wynes et al., 2020). Our EKS and the
related construct of carbon numeracy have the advantage of more directly linking action
stage with arguably the most salient component of climate knowledge that related to miti-
gation behaviour. This is consistent with the findings of Shi et al., (2016) who reported that
different types of climate knowledge have different effects on CC concern.
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As alluded to in Sect. 4.1, age matters; it was predictive of the action stage for more
behaviours—both high and low impact—than any other factor examined, despite the nar-
row age range of our cohort (17- and 18-year-olds). Additionally, the direction of this find-
ing was the same for all behaviours where it was significant; younger youth were more
likely to be in the action stage and older youth were more likely to be in the precontempla-
tion stage. We speculated earlier that this may be related to the disruption in habitual miti-
gation behaviours or altered normative influences for 18-year-olds as they transition away
from living at home. However, it may equally be due to cognitive and/or social factors
that are more developmental in nature. Thus, we encourage further research to more fully
elucidate this finding, as interventions aimed at sustaining or encouraging new pro-climate
behaviours may need to differ depending on the age of the youth, even within the narrow
band identified here.

Affiliation with a religion was not a major predictor of mitigation action states for youth,
which may partly reflect the previously reported decline of both the importance of religion
and formal religious affiliation amongst youth in North America (Pew Research Center
2018; Cox 2019). However, within the subset of youth who did report a religious affilia-
tion in our study, religiosity (religious exclusivity and/or religious salience) was impor-
tant for three behaviours, whereby higher exclusivity meant lower likelihood of being in
the action stage and higher salience mean greater likelihood of being in the action stage.
While concern about CC has been linked with religiosity in several studies, including
across the 40 nations examined in Mostafa (2016), there is very limited literature on how
religiosity translates to individual-level climate mitigation behaviour and no studies that
we could identify on youth. While belief in man’s dominion over nature and the impor-
tance of environmental stewardship can vary between and within religions (Morrison et al.,
2015), it has been reported that adults with a more literalist interpretation of scripture have
lower concern about the environment (Guth et al., 1995; Gehlbach & Artino, 2018), and
within the context of Christianity—the dominant religion in Canada (Pew Research Center
2018)—literalists are the least engaged and least likely to support CC action (Morrison
et al., 2015). To the extent that participants with high religious exclusivity have more of
a literalist bent, our data suggest that these findings may extend to both individual-level
climate action and to youth, yet also indicate that the different dimensions of religiosity do
not predict climate action in the same way.

4.3 Policy implications and other application of findings

While some commentators have argued that wider uptake of lower-impact GGE-reducing
actions might be the best strategy for maximising climate mitigation at the individual level
(Stern and Wolske 2017), we contend that the climate crisis has escalated to a level where
every effort should be made to facilitate adoption and maintenance of high-impact lifestyles
to augment the similar scale of change needed from governments and industry. Youth are
uniquely positioned to contribute to this challenge; indeed, they must. Several decisions
and considerations related to the most effective behaviours for reducing GGE are being
made/formed during late adolescence, including habitual dietary choices (CDC (Centers
for Disease control and Prevention), 1996), the decision to acquire a driver’s licence and
purchase a first car, becoming sexually active and considering the impact of childbearing.
Additionally, the impact of not adopting a low carbon lifestyle will, on average, accumulate
across a longer period for youth than for older individuals, leading to greater total net emis-
sions. Adopting and sustaining the most impactful behaviours will be difficult and require
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on-going commitment (Stern and Wolske 2017), likely compounded by the knowledge that
the climate crisis is not of their making and that they are being asked to make lifestyle
sacrifices that previous generations were not able or willing to (Wynes and Nicholas 2018).
Below we discuss how interventions around education, infrastructure and communications
may be mobilised to assist with these challenges.

4.3.1 Education and agency

Our findings support enhancing CC education on the relative efficacy of individual-level
GGE-reducing activities. This is especially salient for influencing action around high-
impact behaviours, where EKS was predictive for two of the three activities. As noted by
Wynes and Nicholas (2019), current secondary science learning objectives tend to place
little emphasis on CC impacts and solutions, instead focusing on other topics such as
physical climate mechanisms. Enhancements should focus on secondary school curricula
introducing and contextualising the high-impact actions, despite anticipated resistance and
political pressure applied from some religious (no children or one less child), fossil-fuel
industry (no car or first/next car will be electric) and animal agriculture (eat less meat)
special interest groups. Youth may simply not be aware of the extent to which these life-
style choices affect GGE (Pickering et al., 2020b). Part of this contextualisation might
include greater emphasis on numeracy skills, as suggested by Pickering et al., (2020b),
whereby differences in the efficacy of GGE-reducing behaviours can be better understood,
and youth can be less susceptible to framing manipulations and misinformation (Peters
et al., 2006) within the politicised environment of the CC ‘debate’. These changes, how-
ever, should not come at the expense of ongoing education on the reality and certainty of
CC, as CC scepticism/uncertainty was associated with action stages for several behaviours
in our study.

Education can be effective by increasing agency amongst youth. When high school stu-
dents both understand the causes of CC and have knowledge of specific action strategies,
their sense of agency is increased, and they are more likely to engage in climate mitigation
(McNeill and Vaughn 2010). We encourage approaches that reinforce the anthropogenic
origin of CC, given that this associated in our study with belief that one’s individual activi-
ties/lifestyles can help lessen CC. Educational initiatives that stress the positive and signifi-
cant effects that individual behaviours can have on the environment should also be encour-
aged, given that LOC was a significant predictor of the action stage for three mitigation
behaviours, including currently eating less meat. Indeed, this latter action could form an
appropriate case study as an exemplar for a more integrated, interdisciplinary environmen-
tal science curricula. The environmental impacts of intensive animal agriculture—which
currently are poorly known amongst the general public (Stea and Pickering 2018)—might
be incorporated in a module that then focuses on the corresponding GGEs and how they
are calculated and culminate in a behavioural science component that considers demand
behaviour economics, individual empowerment through personal decision-making and
social and other obstacles affecting adoption of a reduced-meat or meat-free diet. If these
and other educational approaches can increase youths’ sense of agency toward CC, this
may also decrease the fear and anxiety experienced in thinking about their future (Tonn
and MacGregor 2009) and CC in particular (Clayton 2020). Climate anxiety is particularly
prevalent among younger adults and teenagers (reviewed in Clayton 2020) and may lead
to ‘eco-paralysis’, preventing individuals from engaging in climate action (Albrecht 2011).
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Finally, these suggestions regarding curricular goals emphasize the importance of
adopting an interdisciplinary approach to CC education. One additional benefit of adjust-
ing curricula and its delivery, such as textbook content, to address the identified deficits
is the potential influence on families. For instance, most 17-18-year-old Canadians (the
cohort in this study) are still living with their parents, affording an opportunity for these
youth to affect parental attitudes and action on mitigation—a reversal of the direction in
which descriptive norms and modelling desirable behaviour are traditionally understood as
operating.

4.3.2 Infrastructure, social norms and communications

While the majority of respondents are open to owning an electric rather than fossil-fuelled
car—one of the high-impact mitigation behaviours (Wynes and Nicholas 2017)—many
indicate that they do not know how, suggesting that accessibility is an issue for youth.
Charging station coverage and related infrastructure are still limited in Canada, although
recent government (Government of Canada 2020) and industry (Sarabia 2020) programs
have dedicated resources to improving this. Our findings should encourage the expedition
of these initiatives, given the high interest amongst youth in electric cars. However, the
cost of these vehicles has been identified as the single greatest barrier for North Americans
(Halvorson 2020), which may represent an even greater challenge for youth, given their rel-
atively limited financial resources. Fiscal incentives such as subsidies, rebates or tax breaks
are tools that governments might consider using to help make the purchase or leasing of
electric vehicles more affordable for young people, as these approaches have proved effec-
tive in other areas of pro-environmental behaviour (Maki et al., 2016). Additionally, car
sharing programs such as Zipcar offer a cheaper and popular alternative to purchasing for
youth, and companies offering these services may be encouraged to ensure adequate stock
of electric vehicles in their fleets.

Communication strategies aimed at encouraging adoption of meaningful mitigation
behaviours may be most effective if they can exploit the importance to youth of descriptive
normative beliefs. As reported by Elgaaied-Gambier et al., (2018) in an adult cohort, trig-
gering a positive descriptive norm can lead to the adoption of pro-environmental behaviour
(e.g., avoiding overpackaging), even when this norm does not reflect the behaviour of the
majority, provided that consumers perceive the endorsement as credible. For norm-based
communications to be effective with youth, they should focus on the behaviour of their
significant others, which may include encouraging parents—as important youth role mod-
els (Martin and Bush 2000; Leeuw et al., 2015)—to set good examples. However, celeb-
rity endorsement can be very influential among adolescents (Martin and Bush 2000; Chan
et al., 2013), and innovative communication strategies that incorporate celebrities have
the potential to elicit the desired behaviours. To be effective, however, celebrity selection
needs to consider individuals who are clearly pro-environmental to ensure endorser-brand
congruence (Chan et al., 2013; Blasche and Ketelaar 2015), and content should focus on
descriptive rather than injunctive norms (Melnyk et al., 2010; Leeuw et al., 2015).

Celebrities who have adopted the three high-impact lifestyle behaviours—or a subset
thereof—could be recruited and promoted, profiled and otherwise used to endorse the
behaviour to youth through media campaigns, as has been used successfully for decades in
the endorsement of big brand consumer products (Kamins and Gupta 1994). This approach
has a precedent in the literature with young adults, with Inoue and Kent (2012) reporting
higher pro-environmental intent after promotion by sports teams, although the behaviours
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tested were limited to recycling-related activities. It of course remains to be determined
whether this is an optimum use of the typically limited budgets of government departments
and environmental NGOs charged with facilitating climate mitigation, but we suggest it
is worth exploring further. Such campaigns should target the media platforms that youth
commonly use to consume their news and entertainment, particularly social media and the
Internet (Pickering et al., 2020b). Additionally, incorporating celebrity lifestyle profiles
and interviews as endorsements of the desired behaviours might also be effective as a com-
ponent of a more integrated environmental science curriculum, as identified above.

High-impact behaviours confer their climate mitigation effects over time, and benefits
are not often immediately noticeable. Youth do not readily receive social media validation
for choosing to have fewer children, whereas they can post about re-useable straws and see
immediate social benefit and encouragement (Stafford and Jones 2019). It can be argued
that such validation provides necessary support in sustaining these actions and perhaps
leads to spill-over effects whereby further behavioural changes are forthcoming. However,
there is a concern that it might also serve simply to reinforce guilt alleviation (Parizeau
et al., 2015; Schanes et al., 2018) and tokenism (Gifford 2011) and actually inhibit adop-
tion of the necessary high-impact behaviours. Thus, we encourage the development of
communication platforms and fora where youth can not only discuss the challenges and
successes of meaningful lifestyle changes, but receive the social validation, support and
other tools needed to sustain them. Concurrent with this should be initiatives that seek to
provide social media influencers (Khalid et al., 2018) with the requisite knowledge of the
efficacy of different GGE-reducing actions and the behavioural and social supports needed
by their youth audiences.

4.4 Limitations and other considerations

We did not measure environmental concern in our study, nor did we directly assess the moti-
vators behind both current and intended action for the mitigation behaviours presented. For
instance, to what extent is taking public transport a conscious effort to reduce GGE, or a
simple necessity due to no other transport option being available? Additionally, an individ-
ual’s attitude toward an action is a component of predicting behavioural intent according to
the theory of planned behaviour (Ajzen 1991, 2002). These considerations should be further
elucidated, as they speak to a fuller understanding of the role of attitudes, including climate
concern, in influencing specific mitigation actions and thus the optimal interventions to pro-
mote them in young people. This may be especially salient in the sensitive (Pedersen and
Lam 2018), but important, case of family planning. Of the individual-level actions quantified
to date, choosing to have no children or one less child represents the greatest contribution that
can be made to reducing GGE (Wynes and Nicholas 2017). Yet, as noted earlier, this was the
behaviour youth showed the highest resistance to. Qualitative methods, including individual
interviews and focus groups (Caillaud and Kalampalikis 2013), may be particular helpful
in eliciting the attitudes of youth around this lifestyle option, including assessment of per-
ceived fairness, equity and human rights (Pedersen and Lam 2018; Pickering et al., 2020b).
Finally, to tie future research more tightly into the theory of planned behaviour, level of con-
trol should be considered for each action. Here, as this was an exploratory study, we used one
general locus of control measure for environmental action following the approach of Fielding
and Head (2012).

The mitigation behaviours that youth responded to in our study were not intended to
be exhaustive but were selected primarily on the basis of whether or not robust data was
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available in the literature on their relative efficacy. It is certainly possible that there are
actions that youth have adopted, or are planning to, that they believe are mitigating but
were not included. However, an examination of the free-text responses of youth to the
question In your opinion, what are the most effective actions that you could take to help
lessen climate change in your life? reported in Pickering et al., 2020b (Table 2) for the
same sample indicates that we have captured the most salient behaviours. We did not meas-
ure descriptive normative beliefs for the low-moderate impact behaviours in our study; if
this had been done, a more comprehensive consideration of the importance of this factor
and how it may vary with action efficacy would have been possible. Finally, our choice of
measures and response types in this study were largely informed by their prior use in the
literature and by keeping the survey length manageable to increase completion rates and
data quality. However, there are other approaches which may reduce measurement error,
and the interested reader is referred to Gehlbach and Artino (2018) for a considered over-
view of survey design practises.

Conceptualising the action and intent of youth using the Transtheoretical Model
(Prochaska et al., 2008) as we did here is, we believe, a useful approach to consider in fur-
ther investigations. Behavioural change—particularly at the scale needed in the context of
climate mitigation—typically occurs over time and through a series of stages (Tobler et al.,
2011). The four action stages considered here (precontemplation, contemplation, prepara-
tion and action) paint a fuller and more nuanced picture than the oft-used dichotomous
method (action or inaction), which in turn assists researchers in identifying the barriers that
may be most pertinent at each phase and facilitates more targeted interventions to ‘nudge’
individuals through to the next stage.

5 Conclusions

Engaging youth in adopting a low carbon lifestyle is an important component of efforts to
limit global temperature rise to below 2 °C above pre-industrial levels. This study sought
to better understand the current CC mitigation behaviour and intent amongst 17—-18-year
olds and the predictors for their action stages. Encouragingly, acceptance of CC and its
anthropogenic origins are high, as is the belief that one’s individual activities/lifestyles can
help to lessen it. While most youth report currently performing multiple mitigation actions,
these are largely limited to lower-impact behaviours, such as recycling. Descriptive norma-
tive beliefs predict intent to adopt all of the high-impact actions assessed (have no children
or one less child, no car or first/next car will be electric, eat less meat), and a more internal
locus of control and lower CC scepticism are also predictive for some of these behaviours.

Education, policy and communications interventions around high-impact behaviours are
encouraged, particularly those that aim to increase agency amongst youth. Concurrently,
initiatives that make use of descriptive rather than injunctive norms may be very effec-
tive, including celebrity endorsement of target activities. Qualitative research is needed to
better understand the attitudes and behavioural barriers around having no children or one
less child and eating less meat. The Theory of Planned Behaviour and the Transtheoretical
Model are useful frameworks for conceptualising and understanding individual-level GGE-
reducing action, intent and barriers amongst youth and should allow for more targeted
interventions in the future that seek to facilitate meaningful mitigation from this essential
actor.
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