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Leading by example from high-status individuals:
exploring a crucial missing link in climate change
mitigation
Steve Westlake 1✉, Christina Demski 2 & Nick Pidgeon 1

Behaviour change has great potential to reduce greenhouse gas emissions quickly, helping to

prevent dangerous global warming. Some of the most impactful changes are: flying less,

eating less meat, driving electric cars, improving home energy efficiency, increased use of

public transport and active travel. However, these choices have proved elusive at scale and

are rarely encouraged or modelled by high-status individuals (“leaders”), despite established

knowledge about the influence of leaders as role models. Applying theories of embodied

leadership and credibility enhancing displays, our novel pre-registered survey experiment

(n= 1267) reveals that visible leading by example from politicians and celebrities significantly

increases the willingness of members of the UK public to make these high-impact low-carbon

choices. In addition, leading by example greatly increases perceptions of leader credibility,

trustworthiness, competence, and favourability. We find no significant effects of leading by

example on people’s wider perceptions of climate change, but a strong “appetite for lea-

dership” among the public is revealed. In light of these findings, we discuss how embodied

leadership by way of visible low-carbon behaviour from leaders may provide a crucial

“missing link” for climate change mitigation.
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Introduction

Rapidly eliminating greenhouse gas emissions to mitigate
climate change requires wide-reaching shifts to low-carbon
behaviour in wealthy societies (Masson-Delmotte et al.

2018; Creutzig et al. 2022; Shukla et al. 2022). Extensive social
science research has both revealed the factors underlying con-
sumptive behaviours and offered potential interventions, but
voluntary behaviour change at scale has proved elusive (Kollmuss
and Agyeman 2002; Whitmarsh and O’Neill 2010; Capstick et al.
2014; Steg et al. 2014; Demski et al. 2015; Mols et al. 2015;
Whitmarsh et al. 2020). At the same time, governments have
avoided introducing policies to limit high-carbon behaviours for
fear of unpopularity and impinging on freedoms, instead pre-
ferring technical solutions (Willis 2020; Nelson and Allwood
2021; Newell et al. 2021). This stalemate has been described as a
governance trap, whereby “governments and the public attribute
responsibility for action to one another,” with neither taking the
necessary steps to reduce behaviour-driven emissions (Pidgeon
2012; Newell et al. 2015). Novel approaches are therefore required
to stimulate behaviour change (Levin et al. 2012; Capstick et al.
2014).

One such novel and untested approach is that leaders could
lead by example by visibly adopting high-impact low-carbon
behaviours with a view to shifting social norms (Tankard and
Paluck 2016; Otto et al. 2019; Nielsen et al. 2021). Nations or
blocs of nations often assert the importance of leading by example
as they set climate targets and reduce territorial emissions
(Oberthür and Roche Kelly 2008; Skjærseth 2016; UK Govt. 2021;
Benulic et al. 2022; Diez and von Lucke 2023), but leading by
example at an individual level is rarely discussed or encouraged,
despite established knowledge about leader influence (Haslam
et al. 2020; Northouse 2021) and the need for society-wide
behaviour change.

We focus on the behaviour of leaders for three reasons: their
status gives them heightened power to shift societal discourse and
social norms (Tankard and Paluck 2016; Otto et al. 2019; Nielsen
et al. 2021); they are likely to have considerably greater lifestyle
emissions than most citizens, raising issues of equity and fairness
(Capstick et al. 2020; Gore 2020; Akenji et al. 2021; Khalfan et al.
2023; Kukowski and Garnett 2023; Sultana 2023); and arguably
they have more responsibility and power to guide society’s
response to climate change (Bateman and Mann 2016; Haslam
et al. 2020). Importantly for this study, the signals sent by a
leader’s personal actions, in addition to their words, can convey
meaning and contribute to the leader’s influence (Henrich
2009, 2015; Holzmer 2013). Using a survey experiment, our study
explores the potential effects of high-profile leaders “walking the
talk” with high-impact low-carbon behaviours, such as flying less,
eating less meat, driving an electric car, improving home effi-
ciency, and choosing active travel. These behaviours have been
shown to make some of the biggest reductions to a person’s
carbon footprint (Wynes and Nicholas 2017; Whitmarsh et al.
2021). Limited research in this area suggests that such action
from leaders increases their credibility and can encourage others
to adopt similar behaviour (Attari et al. 2016, 2019; Kraft-Todd
et al. 2018; Sparkman and Attari 2020).

To define a “leader” we adopt a slight modification of North-
ouse’s (2015, p 6) definition of leadership as: “a process whereby
an individual intentionally influences a group to achieve a com-
mon goal”. We consider two types of leader with different societal
roles, politicians and celebrities, who advocate for the “common
goal” of reducing greenhouse gas emissions to prevent climate
change. Politicians are responsible for steering society’s response
to climate change in terms of governance, discourse, and legis-
lation. Celebrities such as musicians, sports stars or TV person-
alities are cultural figures that can influence people’s attitudes and

behaviour in relation to environmental issues and have used their
“intimate stranger” relationship with followers to highlight the
moral dimensions of climate change (Boykoff and Goodman
2009; Alexander 2013; Doyle et al. 2017; Olmedo et al. 2020).
Importantly, many celebrities and politicians have very large
carbon footprints and correspondingly large potential to reduce
their environmental impact through their behavioural choices
(Gössling 2019a, 2019b; Otto et al. 2019; Nielsen et al. 2021).

Why focus on individual behaviour? The extent to which
individual behaviour change should be prioritised is a contentious
issue. Tackling climate change requires leadership from interna-
tional organisations, states, local governments, NGOs, businesses
and communities (Schunz 2019; Skjærseth et al. 2021). Resistance
comes from powerful vested interests that have for decades
sought to sow doubt about the threats of climate change and to
delay action (Stoddard et al. 2021). Indeed there is evidence that
the fossil fuel industry has tried to load responsibility for climate
mitigation onto individuals as a deliberate strategy to prevent
systemic change and regulation (Supran and Oreskes 2021).
Others assert that challenging people’s high-carbon behaviour is
inherently “shaming” and divisive, and therefore should be
avoided (Mann 2021; Hayhoe 2022). Counter arguments say that
systemic, social and legislative changes are stimulated by the
action of individuals, especially those with high status (Otto et al.
2019; Nielsen et al. 2021; Thunberg et al. 2022). Furthermore,
continual media attention is paid to the behaviour of leaders that,
it is said, undermines the credibility of their climate change
message. Advocates of climate mitigation such as Bill Gates, Al
Gore, Barack Obama, former US climate envoy John Kerry and
many more have had their very high-carbon lifestyle choices
criticised (Gössling 2019a; Scarborough 2023). In the UK, the
choice of helicopters and private jets over lower-carbon travel
options by Prime Ministers Rishi Sunak, Boris Johnson, Liz Truss
and Kier Starmer, and the intercontinental flights taken by actress
Emma Thompson to attend and promote an Extinction Rebellion
climate protest, have been similarly critiqued (Cole 2019; Clark
2021; Sommerlad 2021; Calder 2022; Smith 2023). High-carbon
choices like this often lead to passionate and unresolved argu-
ments over whether such behaviour represents “hypocrisy”
(Goodwin 2020). What seems clear is that the behaviour of lea-
ders who are involved in the political, institutional and cultural
response to climate change carries social and cultural meaning,
and is of widespread interest (ibid). Less clear is the effect
behaviour change from leaders may have on others’ behaviour
and public attitudes towards such behaviour. This is the focus of
our study.

Judging the behaviour of others. The way people judge the
actions of others is complex and there is no guarantee that a
leader’s low-carbon behaviour will be approved of or emulated.
Raihani and Power (2021) describe how pro-social behaviour can
be interpreted negatively because observers of the behaviour may
suspect it is motivated by selfish or strategic reasons (e.g. image
improvement), or because observers feel the behaviour may harm
them in some way. In the case of low-carbon behaviour, such
harm could result from an observer’s sense that their own
behaviour will look bad in comparison to the leader’s, resulting in
a drop in social status and/or moral standing. Another harm
could be the fear that a valued behaviour, such as flying or meat
eating, may become less acceptable in future due to a change in
social norms signalled by the leader’s behaviour. Such negative
reactions can lead to “do-gooder derogation”, where someone’s
pro-social behaviour is derided as pointless or selfishly motivated
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in order to maintain the observer’s positive moral self-image
(Minson and Monin 2012). For instance, if someone’s actions are
broadcast to others or appear self-aggrandising, observers may
infer selfish motives (Raihani and Power 2021). Relatedly, ste-
reotypes and stigmas surrounding vegan diets can cause non-
vegans to distance themselves socially and behaviourally from
such diets (Markowski and Roxburgh 2019). These stigmas have
also been shown to deter vegans and vegetarians from expressing
their meat-free preferences for fear of negative judgements
(Bolderdijk and Cornelissen 2022). More broadly, stereotypes
about activists and their motivations can limit their ability to
bring about social change (Bashir et al. 2013).

However, pro-social behaviour is often viewed positively and
can lead to emulation. Evidence suggests ordinary people (as
opposed to activists) who engage in pro-environmental beha-
viours are perceived as more warm and competent, a key metric
of interpersonal judgement that we also use in our current study
(Li et al. 2023). Other research has shown that people perceive
consumers of organic food as primarily driven by altruistic
motives, but also by impression-management motives (van de
Grint et al. 2021). More generally, there is evidence that trusted
opinion leaders or “block leaders” within social networks may
prompt pro-environmental behaviour in others (Abrahamse and
Steg 2013; Geiger et al. 2019). Tankard and Paluck (2016)
describe how the changing of social norms can hinge on “social
referents” who have particular influence or social power within a
group. For example, Greta Thunberg and the Fridays for Future
movement have been shown to increase motivation to adopt pro-
environmental behaviour in 30% of people in a Swiss sample
(Fritz et al. 2023). Furthermore, the behaviour of people in a
social network can do more than simply signal a social norm, but
also convey information, influence attitudes, and increase
perceived behavioural control (Westlake 2017; Severijns et al.
2023). These different forms of influence align closely with
established functions of leadership such as showing the way,
setting an example of appropriate behaviour, and maintaining a
direction of travel (Gill 2011; Northouse 2021). It is these
physical, embodied dimensions of leadership that are the focus of
our study.

Theoretical framework. We position the research within the
theory of “embodied leadership”, which considers bodily actions
as central to cognition, communication, understanding and
meaning (Sinclair 2005; Glenberg 2010; Lord and Shondrick
2011; Holzmer 2013; Bonaccio et al. 2016; Knights 2021; Parra
Vargas et al. 2023). Our extension of embodied leadership theory
posits that a leader’s low- or high-carbon behaviours represent an
embodiment of their approach to climate change that carries
meaning for observers of the behaviours (and perhaps for the
leaders themselves). We explore hypotheses that a leader’s
embodied response to climate change can influence others’
behaviour, their perceptions of the leader, and their perspectives
on climate change. We contrast embodied leadership with exist-
ing manifestations of climate leadership that focus almost entirely
on technical, technocratic, and economic solutions to climate
change, while ignoring the actions of leaders themselves (Willis
2020; Nelson and Allwood 2021; Newell et al. 2021). We also
highlight a related tendency in climate discourse to apply a
“disembodied” framing in relation to low-carbon behaviour
change. This framing, supported by those who argue against a
focus on individual behaviour, deters paying attention to the
behaviours of specific people or groups, especially those with high
status and high personal emissions (Mann 2021), and rather
considers consumer behaviour in an abstracted, impersonal way.
The disembodied framing is based on a “flat” view of society

where the very large disparities of consumption and agency
between individuals are shrouded behind a general idea that
“everyone will need to change their behaviour at some point”. We
explore whether embodied leadership has the potential to coun-
teract this disembodied perspective by making behaviour change
personal, overt and connected to everyday life.

With embodied leadership as an overarching theory, we also
apply the theory of credibility enhancing displays (CREDs) to
explore how leading by example may change people’s perceptions
of leaders. CREDs consist of behaviours that involve effort or
sacrifice and thereby convey a level of commitment and belief
that cannot be communicated by words alone (Henrich
2009, 2015). There is some evidence that CREDs can work in
the context of pro-environmental behaviour: specifically, people
were more likely to buy solar panels if ambassadors of the
product had themselves paid to fit the panels on their own homes
(Kraft-Todd et al. 2018). By incurring the cost of fitting the
panels, the ambassadors signified their genuine belief that it was a
beneficial and correct thing to do. In other studies, climate
scientists and other advocates have been perceived as more
credible by the public if they have lower-carbon lifestyles (Attari
et al. 2016, 2019; Sparkman and Attari 2020). Such mechanisms
of social signalling and feedback are beginning to be included in
climate modelling for behaviour-related emissions reductions
(Moore et al. 2022). Definitions of credibility vary, but it
commonly consists of perceived commitment, trustworthiness,
honesty, competence, reliability, knowledge and skill (Kouzes and
Posner 2004; Gill 2011; Williams et al. 2022). Our study measures
perceptions of several of these constituents of leader credibility.

To operationalise the theories of embodiment and CREDs, we
explore the effect of leaders adopting a suite of high-impact
behaviours that lower substantially their total carbon footprint,
rather than adopting individual low-carbon behaviours that
might be undermined in the eyes of observers by a leader's other
high-carbon behaviours, or might appear relatively easy rather
than “credibility enhancing”.

Research question and hypotheses. We pre-registered on OSF a
survey and a plan for analysis involving 12 hypotheses relating to
a three-part research question: does leading by example with
high-impact low-carbon behaviour affect observers’ (1) will-
ingness to act, (2) their perceptions of leaders, and (3) their per-
spectives on climate change? A simple logic model is shown in
Fig. 1 (OSF pre-registration: https://doi.org/10.17605/OSF.IO/
83UXA. Deviations from the pre-registration are shown in Tables
SM1 and SM2 in the Supplementary Material). Next, we explain
each hypothesis.

Willingness To Act. Hypothesis 1a: Leaders who lead by example
with high-impact low-carbon behaviour stimulate greater will-
ingness to adopt such behaviour, compared to leaders who do not
lead by example.

Hypothesis 1b: Leaders who lead by example with high-impact
low-carbon behaviour stimulate greater willingness to adopt such
behaviour, compared to “disembodied” statements about the need
for lifestyle change.

We focus on willingness to act because it is an established
measure of an individual’s propensity to adopt low-carbon
behaviour (Kollmuss and Agyeman 2002; Ferguson and
Branscombe 2010; Bilandzic et al. 2017; Steentjes et al. 2017;
Whitmarsh et al. 2020). Although willingness does not represent
actual behaviour change, it has advantages for this study because
it captures someone’s openness to taking actions that may not yet
be feasible due to financial or practical constraints, for example,
taking more expensive rail journeys instead of flying, or installing
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expensive home efficiency measures. As such, willingness can
indicate a level of increased enthusiasm for low-carbon actions in
response to leader behaviour that would be missed by measures of
intention to act or actual behaviour change. Because we are
interested in respondents’ enthusiasm to act in response to a
leader’s action, and for brevity, we did not ask whether
respondents already partook of the low-carbon behaviours. This
may add some noise to our measurement items. Hypothesis 1b
allows us to explore whether embodied leadership has different
effects to a disembodied framing of behaviour change, as
discussed above.

We measure willingness with seven survey questions asking
respondents the extent to which they agree or disagree with
statements relating to the adoption of generic and specific low-
carbon behaviours, such as “I would be willing to make significant
changes to my lifestyle to help tackle climate change” and “I
would be willing to fly less to help tackle climate change”. Other
behaviours were eating less meat, changing to an electric car,
using public transport more often, improving home energy
efficiency, and making some sacrifices. Table SM3 in the
Supplementary Material shows all the measures in the survey.

Perceptions of leaders. The low- or high-carbon behaviour of
leaders may influence how credible they are perceived to be and
the motivations people attribute to them. This is important in the
context of climate change because leaders who are viewed
favourably generally have greater influence and ability to effect
change (Haslam et al. 2020); for instance, credible politicians are
likely to maintain more support for climate legislation, and
credible celebrities are likely to be more successful as climate
advocates. We therefore measure five types of perception of the
leaders: their climate commitment; effectiveness; warmth and

competence; reactance (against the leader); and increased
approval. These are described next.

Leader’s Climate Commitment: The leader’s climate commitment
encompasses the extent to which respondents think the leader
believes climate change is a serious issue, to what extent the leader
is perceived to care about climate change, how knowledgeable the
leader is perceived to be on the issue, and perceptions of how
committed they are to addressing climate change. These factors
contribute to a leader’s credibility. We measure this by asking
respondents the extent to which they agree or disagree with
statements such as “The politician/celebrity1 cares about climate
change”. We also explore whether respondents think the leader is
exaggerating the issue of climate change.

Hypothesis 2a: Leaders who lead by example with high-impact
low-carbon behaviour influence perceptions of the Leader’s
Climate Commitment.

We did not specify a direction for this hypothesis due to the
variety of items measured. Principle component analysis on the
measurement items identified three separate components that we
use in our analysis: perceptions that the leader cares about climate
change and believes it is a serious issue (Cares/Believes);
perceptions that the leader is knowledgeable about climate
change and potential solutions (Knowledgeable); and perceptions
that the leader exaggerates climate change (Exaggerates).

Effectiveness: Perceptions of a leader’s effectiveness are a com-
mon measure of credibility in leadership research, including such
factors as persuasiveness, dedication, and effort (Cremer and
Knippenberg 2004; Johnson et al. 2008; Lowe et al. 1996). We
designed our measures of effectiveness to suit a climate change
context, for instance by asking respondents the extent to which

Fig. 1 Logic model. The model shows leading by example influencing the dependent variables willingness to act, perceptions of the leader, and perspectives
on climate change, with political orientation moderating willingness to act. Hypotheses apply to some but not all dependent variables, with directions
indicated by ±. Credibility enhancing displays (CREDs) and embodied leadership provide the theoretical basis for the influence of leading by example.
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they agree or disagree with statements such as “The politician/
celebrity is good at persuading other people that climate change is
an important issue.”

Hypothesis 2b: Leaders who lead by example with high-impact
low-carbon behaviour stimulate greater perceptions of leader
Effectiveness.

Warmth and Competence: Perceptions of warmth and compe-
tence are established measures of interpersonal judgement that
can affect a leader’s credibility (Choi and Mai-Dalton 1998;
Laustsen and Bor 2017; Fiske 2018). To measure this, we asked
respondents the extent to which they agree or disagree with
statements such as “The politician/celebrity is competent and
capable.” Within this scale we also measured how respondents
perceived the leader’s trustworthiness, honesty and morality
(Kouzes and Posner 2004).

Hypothesis 2c: Leaders who lead by example with high-impact
low-carbon behaviour stimulate greater perceptions of leader
Warmth and competence.

Reactance: It is possible that overt low-carbon behaviour from a
leader may be viewed negatively if it is perceived as an unwelcome
demand that others change their behaviour too (Raihani and
Power 2021). For instance, a feeling of being morally judged in
response to a leader’s low-carbon behaviour may backfire and
lead to negative “reactance” (Monin et al. 2008; Minson and
Monin 2012; Sparkman and Attari 2020). We tested this by
asking respondents whether they agreed or disagreed with state-
ments such as: “The politician/celebrity was trying to tell people
what to do.” We also tested reactance in response to the dis-
embodied information about the need for low-carbon behaviour
change.

Hypothesis 2d: Leaders who lead by example with high-impact
low-carbon behaviour stimulate greater Reactance to the leader.

Increased Approval: As leaders generally seek approval to
maintain influence and/or popularity, we measured the extent to
which leading by example increased each respondents’ approval
of the leaders. We asked a single question about each leader: “…
would you be more likely or less likely to vote for them?” (poli-
tician) or “…do you like and admire them more, or less?”
(celebrity). There was no pre-registered hypothesis attached to
this measure.

Perspectives on climate change. We explored various ways in
which a leader’s visible low-carbon actions might influence other
people’s perceptions of climate change as an issue, as follows.

Leaders efficacy: Self-efficacy and collective efficacy are established
measures of the extent to which people think they are able con-
tribute to tackling climate change, either individually or collec-
tively (Doherty and Webler 2016). We adapted these concepts to
measure “leaders efficacy”, which encapsulates respondents’ per-
ceptions that leaders will act on climate change and how effective
this action may be, with questions such as: “How confident or
doubtful are you that politicians [celebrities/business leaders] will
take the necessary steps to tackle climate change?” and “How
confident or doubtful are you that climate change will be kept
within safe limits?”.

Hypothesis 3a: Leaders who lead by example with high-impact
low-carbon behaviour stimulate higher levels of perceived Leaders
efficacy.

Others’ Willingness To Act: It is increasingly understood that
many peoples’ motivations to act pro-environmentally may be
contingent on the perception that they are not acting alone

(Jugert et al. 2016; Fritsche et al. 2018). Therefore we were
interested in whether leading by example affects respondents’
perceptions of other citizens’ willingness to act. For this we used
the same behaviours as in the Willingness To Act scale above, but
in reference to other people. For example, we asked respondents
the extent to which they agree or disagree with statements such as
“I think other people would be willing to fly less to help tackle
climate change.” There was no pre-registered hypothesis attached
to this measure.

Moral salience of climate change and personal responsibility: The
extent to which climate change is viewed as a moral issue may
influence people’s sense of responsibility to take action. Leaders
have a role in linking issues to ideas of morality (Van Zant and
Moore 2015) and can increase the moral salience of climate
change (Schuldt 2017). We asked respondents the extent to which
they agree or disagree with statements such as “Climate change is
a moral and ethical issue” and “I have some personal responsi-
bility for contributing to the causes of climate change”.

Hypothesis 3b: Leaders who lead by example with high-impact
low-carbon behaviour stimulate higher levels of Moral salience of
climate change and personal responsibility.

Pro-environmental identity: Leaders have the capacity to influence
the self-identity and social-identity of followers (Haslam et al. 2020),
while people’s sense of pro-environmental identity is a well-
established predictor of willingness to adopt pro-environmental
behaviour (Vesely et al. 2021). If a leader exemplifies low-carbon
lifestyle choices, therefore, climate action may become more salient
for followers. We measured agreement with items such as “Being
environmentally-friendly is an important part of who I am”
(Whitmarsh and O’Neill 2010; Capstick et al. 2015).

Hypothesis 3c: Leaders who lead by example with high-impact
low-carbon behaviour stimulate higher levels of Pro-
environmental identity.

Political orientation: Someone’s political orientation can be a
strong predictor of their concern about climate change, with those
on the right of politics tending to express less concern (Hornsey
et al. 2016; Poortinga et al. 2019; Newman et al. 2020). This is
deemed potentially problematic if support for climate action
becomes politically polarised, which has happened in the United
States (Lee et al. 2015) and to a lesser extent in the EU and the UK
(McCright et al. 2016). We sought, therefore, to explore whether
political orientation affects how people respond to leading by
example. For instance, certain right-wing priorities such as indi-
vidual liberty and freedom to consume may clash with the idea of
adopting lower-carbon behaviours such as flying less. Alternatively,
other right-wing principles such as self-regulation and personal
discipline (Lakoff 1995) might lead to positive responses to leading
by example. We sought to explore this latter proposition. A single
question asked respondents to place themselves on an 11-point left/
right scale (Whitmarsh and Corner 2017).

Hypothesis 3d: Leaders who lead by example with high-impact
low-carbon behaviour have more influence on those on the
political right in terms of willingness to act.

Support for climate action: Leaders can signal which issues
deserve attention and what action is appropriate. We explored
whether leaders’ personal actions influence people’s support for
action on climate change. We tested this by asking respondents:
“How much do you support or oppose the following actions to
tackle climate change? (1) Government investment in new tech-
nologies; (2) strong international agreements that rapidly reduce
greenhouse gas emissions.” These are climate measures men-
tioned in the experimental vignettes (see “Methods” section).
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Hypothesis 3e: Leaders who lead by example with high-impact
low-carbon behaviour stimulate higher levels of Support for
climate action.

Concern, risk perception: Leaders have a role in framing social
issues and guiding responses, including how crises are perceived
and tackled (Grint 2005, 2010; Boin et al. 2017), so a leader
adopting low-carbon behaviour may signal to others the ser-
iousness of climate change. We asked respondents how concerned
they are about climate change and the threat they perceive to
themselves, their family, their country, other countries, and
wildlife and ecosystems.

Hypothesis 3f: Leaders who lead by example with high-impact
low-carbon behaviour stimulate higher levels of Climate concern
& risk perception.

Appetite for leadership: Previous research has revealed a wide-
spread desire among the public for governments to take the lead
on climate change (Bickerstaff et al. 2008; Bedford et al. 2010;
Demski et al. 2015; UK Climate Assembly 2020). This can even
include a desire for regulation of behaviours that people may feel
less able to regulate themselves, such as eating meat (Kukowski
et al. 2023). However, less attention has been paid to any public
desire for individual leadership by way of low-carbon behaviour
change from leaders. In view of this, we asked respondents the
extent to which they agree or disagree with six statements such as
“Politicians, business leaders and celebrities should set an
example by making lifestyle changes first” and “If politicians,
business leaders and celebrities went first, I would be more willing
to change my lifestyle to tackle climate change”. While differences
between the experimental conditions were of some interest, this
measure was predominantly seeking to explore overall attitudes
about whether leaders should lead by example and what effect it
might have. There was no pre-registered hypothesis attached to
this measure.

Generalised Trust: The extent to which people believe in the good
intentions and trustworthiness of others (known as “generalised
trust”) has been shown to increase their willingness to make
sacrifices for the environment (Macias 2015). We therefore
explored the idea that leading by example may increase “gen-
eralised trust”. There was no pre-registered hypothesis attached to
this measure.

Gender of leader, subject of survey, and demographics. Respon-
dents were asked about the gender of the leader, what they
thought the survey was about, and asked to give their age, edu-
cation, income, and gender. There were no hypotheses associated
with these measures.

Methods
We conducted a survey experiment using a nationally repre-
sentative UK sample (n= 1267) to directly compare responses to
leaders who are advocating for measures to address climate
change (including the need for new technology, international
agreements, and behaviour change) while either leading by
example, or not leading by example. Leading by example meant
the leader had adopted the following behaviour changes for the
past two years: flying less, eating less meat, driving an electric car,
improving home efficiency, and choosing active travel. These
behaviours have been shown to make some of the biggest
reductions to a person’s carbon footprint (Wynes and Nicholas
2017; Whitmarsh et al. 2021). Not leading by example meant the
leader had not yet adopted these behaviours. Two types of leaders
were included: politicians and celebrities. A comparison was also
made with a control condition (“Disembodied”) that mentioned

the same measures to address climate change, but did not feature
a leader.

Participants. A representative sample of the UK population was
recruited in April 2021 via the online Prolific platform, which is
established as a sound tool for scientific studies (Palan and
Schitter 2018). The sample was representative in terms of all
subgroups of gender, age, and ethnicity, meaning, for example, it
contains the same proportion of 28–37-year-old Asian women as
the national population, or as close as possible. The size of the
target sample (n= 1300; 5 groups of 260) was based on previous
related studies (Attari et al. 2016, 2019; Whitmarsh and Corner
2017; Sparkman and Attari 2020) and a statistical power calcu-
lation using the G-Power tool (version 3.1.9.2) (Perugini et al.
2018), which suggested a minimum of 260 respondents for each
of five experimental conditions should be sufficient to provide a
good chance of detecting significance for medium-to-small effect
sizes (d= 0.15) with 95% power using ANOVA with five groups
and a significance level of α= 0.05. The expected small effect sizes
were based on a similar vignette study by Whitmarsh and Corner
(2017). Respondents were rewarded with £1.25, in line with
Prolific’s recommended payment rate for a survey that takes
around 10 min. Cardiff University ethics procedures were fol-
lowed during recruitment, execution, and analysis of the survey.
After data inspection and manipulation checks, 1267 of 1300
responses were judged as complete and valid. Table SM4 in the
Supplementary Material shows the demographic breakdown of
the sample.

Design. The experiment used a between-subjects 2 (Leader
Action: Leading by Example, Not Leading by Example) × 2
(Leader Type: Politician, Celebrity) design, plus a control con-
dition referred to as “Disembodied” because it does not feature a
leader. Respondents were allocated randomly in equal number to
one of the five conditions. Table SM5 in the Supplementary
Material shows the experimental design.

Procedure. We used Qualtrics survey software. Respondents gave
informed consent and were told they would be given something
to read, followed by questions. The order of the questions
remained constant to facilitate deliberate priming effects. How-
ever, within each question, items were randomised where relevant
to reduce ordering effects (Salkind 2010). Manipulation checks
were included to ensure respondents had absorbed the important
information, along with questions to check respondents were
paying attention. All of the dependent variables (DVs) were
measured in the Leader conditions but the DVs relating to per-
ceptions of leaders were not included for the control condition
because no leader was mentioned. The survey underwent two
pilot phases, first with a group of around 10 experienced collea-
gues, and then with an “as live” experiment with 200 under-
graduate students. There was very little missing data in the live
survey responses, which was addressed following general guide-
lines laid out by de Leeuw et al. (2016) and Donders et al. (2006)
(see Supplementary Material for details of the manipulation
checks, ordering of the questions, priming effects, attention
checks, and missing data.)

Materials. Respondents in the politician conditions were pre-
sented with the following introductory text: “Imagine you are
watching an interview with a politician that you might consider
voting for”. Those in the celebrity conditions were presented with
the text: “Imagine you are watching an interview with a celebrity
that you like or admire. For example this could be a TV presenter,
a musician, a sportsperson, or maybe an actor.” After this,
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respondents read a 200–300 word description of a fictional
interview with the politician or celebrity, which followed an
identical format until the experimental manipulation at the end.
The description of the interview is summarised as follows:

The interviewer asked about climate change and what
should be done about it. The politician/celebrity mentioned
the need for new technology, international agreements, and
behaviour change. The interviewer asked what behaviour
changes would be required, and the politician/celebrity said
flying less, eating less meat, driving electric cars, home
energy efficiency, and active travel – all of which would
halve a person’s carbon footprint. The interviewer asked the
politician/celebrity if they had adopted these behaviours
already, and the politician/celebrity said yes, for two years
(in the leading by example condition) or no, not yet (in the
not leading by example condition).

Direct quotes from the leaders were not used in the interview
descriptions so that the focus remained on the leaders’ actions,
rather than their language (see Supplementary Material Section 5
and Box SM1 a full explanation of the design and content of the
conditions). For the control condition (Disembodied), respon-
dents were presented with the following introductory text:
“Imagine you are watching a report about climate change and
what should be done about it.” This was followed by a description
of the report, the contents of which followed the same pattern as
for the leader conditions, using similar or identical language, but
without reference to the politician or celebrity. The full text for
the survey and conditions can be found here: https://doi.org/10.
17605/OSF.IO/83UXA.

Analysis. As our scales were novel, we conducted factor analysis
and component analysis to assess scale reliability and constituent
components (Field 2018). Where more than one component was
identified, these were separated (see Supplementary Material
Section 6 for full details). We conducted confirmatory statistical
analyses relating to the pre-registered hypotheses, and explora-
tory analyses where there were no a-priori hypotheses. Table 1
lists the statistical tests used.

Results
Using an ANOVA test we compared the five conditions for
uneven demographic factors that might affect the results (Age,
Education, Personal income, Gender, Political orientation). No
significant differences were observed, confirming the effectiveness
of the random allocation of participants to conditions.

Appetite for leadership. We first present descriptive statistics
revealing respondents’ desire for low-carbon leadership, as shown
in Fig. 2. As the experimental conditions did not prompt sig-
nificant differences in respondents’ appetite for leadership, for
each question we calculated a total agreement figure (comprising
the percentage of respondents who strongly agreed, agreed, or
somewhat agreed), and a similar total disagreement figure. Using
these total figures, more than 86% of respondents agreed that
“Politicians, business leaders and celebrities should set an
example by making lifestyle changes first”, with 4% disagreeing.
Seventy-nine percent disagreed that “The personal behaviour of
politicians, business leaders and celebrities is not relevant to cli-
mate change”, with 12.5% agreeing. More than 77% agreed that
“Everyone should make lifestyle changes at about the same time
to tackle climate change”, with 8% disagreeing. This result may
appear to contradict the first statement relating to the expectation
that leaders should act first, although high levels of agreement
with both statements may also indicate a desire for leadership and
collective action. The phrase “at about the same time” might also
allow for leaders acting first and others following soon after.
Ninety percent agreed that “People with the biggest carbon
footprints should make the biggest lifestyle changes to tackle
climate change”, and only 3% disagreed with this statement. Fifty-
three percent agreed that “If politicians, business leaders and
celebrities went first, I would be more willing to change my
lifestyle to tackle climate change”, with 20% disagreeing with this
statement. Sixty-four percent agreed with the statement “If I knew
that most other people were changing their lifestyles because of
climate change, I would be more willing to change mine too”.
Fourteen percent disagreed with this statement. Notwithstanding
the possible contradiction mentioned above, these results reveal a
strong appetite for leadership in the shape of leaders acting first
and most. The results also indicate people are open to following
such leadership. There was no hypothesis related to this measure.

Main effects. Using a similar process to Attari et al. (2016, 2019),
we first centred the agree/disagree Likert scales around zero so
that positive values represented agreement and negative values
represented disagreement. This allows for clearer interpretation of
the valence of responses. We used a two-way omnibus MANOVA
test to examine the main effects of Leader Action and Leader
Type. There was a statistically significant difference for Leader
Action: (F(15, 989)= 107.9, p < 0.001, Wilk’s Lambda= 0.379,
η2p= 0.621) with a large effect size. There was a statistically
significant difference for Leader Type: (F(15, 989)= 5.89,
p < 0.001, Wilk’s Lambda= 0.918, η2p= 0.082) with a small effect
size. There was no statistically significant interaction between the
IVs (F(15, 989)= 0.968, p= 0.488 Wilk’s Lambda= 0.986).

Table 1 Statistical tests used in analysis (confirmatory or exploratory).

Statistical test Objective

ANOVA to compare demographic constituents of each
experimental condition

Exploratory. Ensure no large differences in demographics of respondents allocated to each
experimental condition

Two-way omnibus MANOVA to test for main effects (no
control condition)

Confirmatory. Test whether Leader Action has significant overall effect on DVs
Exploratory. Test whether Leader Type has significant overall effect on DVs
Exploratory. Test for interaction between Leader Action and Leader Type

ANOVAs on all DVs (no control condition) Confirmatory. Test for significant differences in all DVs by Leader Action and Leader Type
MANOVA on a subset of relevant DVs (with control
condition)

Confirmatory. Test for significant differences in subset of DVs to compare control condition
with Leader conditions

MANOVA on Willingness To Act scale items (with
control condition)

Exploratory. Compare the individual behaviours that comprise the Willingness To Act scale
between conditions

ANOVA on Willingness To Act by Political outlook Confirmatory. Test whether those on the political right respond more strongly to leading by
example in terms of their willingness to act
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In multiple follow-up ANOVA tests (Table 2) there was no
statistically significant difference between the politician and
celebrity for all but one of the DVs, indicating that responses to
politicians and celebrities leading by example are largely
consistent. The one exception was Increased Approval, where
the Politician conditions (M= 0.332, SD= 1.051) resulted in a
significantly higher score than the Celebrity conditions
(M= 0.126, SD= 1.014), with a small effect size. There were no
significant interaction effects between Leader Action and Leader
Type at the level of p < 0.003, indicating that effects of Leader
Action are generally consistent irrespective of the type of leader.
We applied a Bonferroni correction to adjust for the 15 ANOVA
tests resulting in a conservative p value of 0.003 (i.e. 0.05/
15= 0.003) (Howell 2013).

Willingness To Act. Respondents in the Leading by Example
conditions (M= 1.347, SD= 1.101) reported significantly higher
willingness to adopt low-carbon behaviour compared to respon-
dents in the Not Leading by Example conditions (M= 1.139,
SD= 1.093), F(1, 1007)= 8.940, p= 0.003, d= 0.19, η2p= 0.009,
with a small effect size. Hypothesis 1a is therefore supported. To
test against the control condition, we used a one-way MANOVA
to compare the Disembodied condition to the collapsed Leader
Action conditions (see Fig. 3), revealing a significant difference
between the conditions for Willingness To Act (F(2,
1264)= 6.846, p= 0.001). Post-hoc Tukey’s HSD tests for mul-
tiple comparisons (Table 3) showed that respondents in the
Disembodied condition reported significantly higher willingness
to adopt low-carbon behaviours compared to respondents in the
Not Leading by Example condition (p= 0.004, 95% CI= 0.0713,
0.2543). Similarly, respondents in the Leading by Example con-
dition reported significantly higher willingness to adopt low-
carbon behaviours compared to respondents in the Not Leading
by Example condition (p= 0.007, 95% CI= 0.0466, 0.3691),
further supporting Hypothesis 1a. There was no statistically

significant difference between the Disembodied and the Leading
by Example conditions. Notably, therefore, people who observed
a leader who is leading by example did not express greater
Willingness To Act compared to people who were exposed to
Disembodied statements about the need for climate action and
lifestyle change, meaning Hypothesis 1b is not supported. How-
ever, people who observed a leader who was not leading by
example reported lower Willingness To Act compared to those
who were exposed to Disembodied statements about the need for
lifestyle change. This indicates that not leading by example results
in lower levels of enthusiasm for low-carbon action among the
public.

We explored the individual items of the Willingness To Act scale
using a further MANOVA analysis (see Table 4). This revealed that
respondents in the Disembodied and Leading by Example
conditions reported significantly higher willingness than respon-
dents in the Not Leading by Example conditions to make
significant lifestyle changes, to use public transport more often,
and to make some sacrifices to help address climate change.
Respondents in the Leading by Example conditions also reported
significantly higher willingness to fly less than respondents in the
Not Leading by Example conditions. There were no significant
differences between the conditions for willingness to eat less meat,
to change to an electric car, and to increase home energy efficiency.

Perceptions of leaders. Respondents in the Leading by Example
conditions reported significantly higher scores for the following
perceptions of the leader: Cares/Believes, Warmth/Competence,
Effectiveness, Knowledgeable, and Increased Approval (see Fig.
4). These results support hypotheses 2a (with the exception of
Exaggerates), 2b and 2c indicating that leading by example results
in favourable changes in perceptions of leaders.

Cares/Believes. Respondents in the Leading by Example condi-
tions reported significantly higher perceptions that the leader

Fig. 2 Appetite for leadership. Levels of agreement with the statements are shown using a 7-point scale from “strongly disagree” to “strongly agree”.
Percentage figures are shown for each point on the scale (space allowing). Total percentage figures are shown for agreement (comprising strongly agree,
agree, somewhat agree) and disagreement (comprising strongly disagree, disagree, somewhat disagree). Vertical lines represent 5% on the scale.
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cares about climate change and believes it is a serious issue
(M= 2.199, SD= 0.762) compared to respondents in the Not
Leading by Example conditions (M=−0.094, SD= 1.196), F(1,
1007)= 1321.261, p < 0.001, η2p;= 0.568, with a large effect size.
The mean Cares/Believes score for respondents in the Not
Leading by Example condition was marginally negative, indicat-
ing that leaders who do not lead by example were on average
viewed as not caring about climate change, not believing it’s
serious, not being committed to tackling it, and not willing to
make sacrifices. In contrast, the Cares/Believes scores in response
to leaders who lead by example were positive on these measures.

Warmth/Competence. Respondents in the Leading by Example
conditions rated the leaders significantly higher in terms of
Warmth and Competence (M= 1.248, SD= 0.986) compared to
respondents in the Not Leading by Example conditions
(M= 0.045 SD= 1.167), F(1, 1007)= 314.0, p < 0.001,
η2p= 0.238, with a large effect size. This indicates that leaders
who lead by example were perceived as more: warm and friendly;

competent and capable; trustworthy; honest; inspirational; and
likely to make moral and ethical decisions and share similar
values to respondents. Figure 5 shows the constituent elements of
the Warmth/Competence scale.

Effectiveness. Respondents in the Leading by Example conditions
(M= 0.860, SD= 0.515) rated the leaders significantly higher for
Effectiveness than those in the Not Leading by Example conditions
(M= 0.139, SD= 0.701), F(1, 1007)= 347.184, p < 0.001,
η2p= 0.257, with a large effect size. This indicates that leaders who
lead by example were perceived as more: likely to work hard on
climate change issues; likely to put climate change ahead of other
issues; influential on climate issues; persuasive on climate issues;
likely to get involved in local and national climate change cam-
paigns; likely to use their influential position to help tackle climate
change; and likely to support new laws that tackle climate change.

Knowledgeable. Respondents in the Leading by Example condi-
tions (M= 1.805, SD= 1.022) rated the leaders as significantly

Table 2 Results of two-way ANOVA tests for Leader Type and Leader Action.

Leader Type

Politician Celebrity

Dependent variables M SD M SD F p η2p
Willingness To Act 1.325 1.034 1.166 1.160 5.125 0.024 0.005
Cares/Believes 1.100 1.485 1.040 1.557 0.400 0.527 0.000
Knowledgeable 1.513 1.086 1.496 1.200 0.025 0.876 0.000
Exaggerates −1.493 1.355 −1.522 1.388 0.113 0.737 0.000
Warmth/Competence 0.599 1.210 0.711 1.258 3.348 0.068 0.003
Effectiveness 0.555 0.704 0.455 0.716 5.875 0.016 0.006
Reactance −0.173 1.403 −0.051 1.532 1.657 0.198 0.002
Increased Approvala 0.332 1.051 0.126 1.014 12.176 0.001 0.012b

Others’ Willingness To Act 0.208 0.912 0.201 0.864 0.005 0.945 0.000
Moral Salience/Responsibility 1.456 1.142 1.415 1.234 0.280 0.597 0.000
Leaders Efficacy −0.557 1.095 −0.630 1.141 1.011 0.315 0.001
Pro-Environmental Identity 1.141 1.111 0.976 1.149 5.262 0.022 0.005
Support Climate Action 1.429 0.681 1.374 0.744 1.473 0.225 0.001
Concern/Risk Perception 3.723 0.834 3.707 0.875 0.070 0.792 0.000
Appetite For Leadership 1.351 0.960 1.222 0.970 4.523 0.034 0.004

Leader Action

Leading by Example Not Leading by
Example

Dependent variables Mean SD Mean SD F p η2p
Willingness To Act 1.347 1.101 1.139 1.093 8.940 0.003 0.009b

Cares/Believes 2.199 0.762 −0.094 1.196 1321.261 0.000 0.568d

Knowledgeable 1.805 1.022 1.195 1.181 76.986 0.000 0.071c

Exaggerates −1.535 1.405 −1.479 1.335 0.428 0.513 0.000
Warmth/Competence 1.248 0.986 0.045 1.167 314.011 0.000 0.238d

Effectiveness 0.860 0.515 0.139 0.701 347.184 0.000 0.257d

Reactance −0.495 1.389 0.284 1.447 75.510 0.000 0.070c

Increased Approvala 0.746 0.796 −0.304 0.986 349.584 0.000 0.258d

Others’ Willingness To Act 0.262 0.885 0.146 0.887 4.351 0.037 0.004
Moral Salience/Responsibility 1.470 1.139 1.399 1.239 0.904 0.342 0.001
Leaders Efficacy −0.552 1.164 −0.636 1.069 1.439 0.231 0.001
Pro-Environmental Identity 1.136 1.091 0.976 1.170 4.964 0.026 0.005
Support Climate Action 1.443 0.687 1.358 0.740 3.560 0.059 0.004
Concern/Risk Perception 3.764 0.837 3.664 0.870 3.457 0.063 0.003
Appetite For Leadership 1.289 0.933 1.283 1.001 0.005 0.944 0.000

Significant results in bold (p < 0.003) with Bonferonni correction to adjust for the 15 ANOVA tests.
aThe question used to measure Increased Approval was slightly different for each leader (see “Methods” section).
bSmall effect size.
cMedium effect size.
dLarge effect size.
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more Knowledgeable than did those in the Not Leading by
Example conditions (M= 1.195, SD= 1.181), F(1,
1007)= 76.986, p < 0.001, η2p= 0.071, with a medium effect size.
This indicates that leaders who lead by example were perceived as
more knowledgeable about climate change; and more in tune with
what needs to be done to tackle it.

Increased Approval. Respondents in the Leading by Example
conditions (M= 0.746 SD= 0.796) reported significantly higher
levels of Increased Approval than those in the Not Leading by
Example conditions (M=−0.304, SD= 0.986), F(1,
1007)= 349.584, p < 0.001, η2p= 0.258 with a large effect size.
For the politician, increased approval meant an increased like-
lihood of voting for the politician. For the celebrity, it meant
liking and admiring the celebrity more. Notably, the Leading by
Example conditions showed on average a positive change in
approval, whereas the Not Leading by Example conditions
resulted in a slight decrease in approval.

Exaggerates. There was no statistically significant difference
between the Leading by Example conditions (M=−1.535,
SD= 1.405) and the Not Leading by Example conditions
(M=−1.479, SD= 1.335) for perceptions that the leader exag-
gerates climate risk and gives it too much priority F(1,
1007)= 0.428, p= 0.513, η2p= 0.000.

Reactance was also measured in the Disembodied condition.
The MANOVA test and multiple comparisons (Table 3) revealed
respondents in the Not Leading by Example conditions
(M= 0.284, SD= 1.447) reporting significantly higher Reactance
than those in the Disembodied condition (M=−0.718,
SD= 1.326) (p < 0.001, 95% C.I.= 0.750, 1.253), and the Leading
by Example conditions (M=−0.495, SD= 1.389) (p < 0.001,
C.I.= 0.571, 0.985). Respondents in the Disembodied and
Leading by Example conditions reported negative Reactance
scores in contrast to the positive score for those in the Not
Leading by Example conditions. This indicates that leaders who
do not lead by example tend to cause observers to feel they are
being told what to do, preached at, and having their feelings
manipulated by the leader. This result contradicts Hypothesis 2d,
and reveals that leading by example did not trigger a negative,
defensive reaction from observers.

Perspectives on climate change
Pro-Environmental Identity. Respondents in the Disembodied
(control) condition reported significantly higher levels of Pro-
Environmental Identity (M= 1.210, SD= 1.163) than those in
the Not Leading by Example condition (M= 0.977, SD= 1.170)
(p < 0.02, 95% C.I.= 0.029, 0.438). There was no significant dif-
ference on this measure between the Disembodied condition and
the Leading by Example condition, or the Leading by Example
condition and the Not Leading by Example condition. Hypothesis
3c was not supported therefore.

The following DVs saw no significant difference between the
conditions: Others’ Willingness To Act; Leaders Efficacy; Moral
Salience/Responsibility; Support for Climate Action; and Climate
Concern/Risk Perception. Our results therefore do not support
hypotheses 3a, 3b, 3e, and 3f.

Political outlook. Figure 6 shows respondents’ Willingness To Act
split by their political orientation (left, centre, or right). As would
be expected, Willingness To Act decreases from left to right.
Within these groups, separate ANOVA tests revealed no statis-
tically significant difference in Willingness To Act between the
experimental conditions. Hypothesis 3d is not supported there-
fore. Importantly, the group sizes were inevitably smaller due to
splitting by political orientation, which reduced statistical power.
Notably, however, leading by example does appear to stimulate
Willingness To Act for those on the right of politics, for whom
enthusiasm for climate action is generally lower. We return to this
in the “Discussion” section.

Discussion
Our study indicates that leaders who lead by example with high-
impact low-carbon behaviours prompt significantly greater will-
ingness among UK citizens to adopt the same low-carbon beha-
viours, compared to leaders who do not lead by example. We
found no difference between the effect of leading by example and
exposure to “disembodied” information about the need for action
to mitigate climate change. The results indicate that if leaders are
advocating for various forms of climate action including beha-
viour change, they will be more effective if they “walk the talk” by
adopting a suite of low-carbon behaviours, and will have a
negative effect on others’ motivation if they do not. The beha-
viours in question are flying less, eating less meat, driving an
electric car, improving home efficiency, choosing public transport
and active travel. Visible and consistent low-carbon behaviours
from leaders could, therefore, form part of efforts to encourage
wider behaviour change among the public. In addition, our study
reveals a strong desire among the UK public for behavioural
leadership, with most survey respondents agreeing that leaders

Fig. 3 Willingness To Act. Boxplots showing respondents’ Willingness To
Act for the experimental conditions. The y-axis represents respondents’
level of agreement on a 7-point Likert scale from strongly disagree (−3) to
strongly agree (3) with 7 statements about their willingness to make
various impactful behavioural changes, such as “I would be willing to make
significant changes to my lifestyle to help tackle climate change”. The x-axis
shows the experimental conditions. Boxes show the interquartile range
(IQR), along with the median (horizontal line within the box) and mean (x).
The whiskers show 1.5 × IQR, with outliers beyond. The Leading by Example
and Disembodied conditions are significantly higher than the Not Leading
by Example condition, with a small effect size.
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should act first and most to reduce their carbon footprints, and
many respondents saying that they would be more likely to
change their own behaviour if they saw leaders acting first. This
points to the importance of considering fairness and the large
differences between individuals’ carbon footprints when pro-
moting low-carbon lifestyle changes (Capstick et al. 2020; Gore
2020; Akenji et al. 2021; Khalfan et al. 2023; Sultana 2023).
Notably, respondents also generally agreed that everyone should
make lifestyle changes at “about the same time”, perhaps

supporting prior evidence that both leadership and collective
effort are desired by the public (UK Climate Assembly 2020).

In addition to encouraging others to change their behaviour,
leaders who lead by example with high-impact low-carbon
behaviours were rated significantly more favourably on all lea-
dership criteria, compared to leaders who were not leading by
example. They were believed to be more credible, more effective,
more warm and competent, to care more about climate change, to
believe it is more serious, to be more knowledgeable about it, to

Table 3 Multiple comparisons of conditions.

DV Condition (I) Mean SD Condition (J) Mean diff
(I–J)

p

Willingness To Act Disembodied 1.4066 1.0629 Leading by Example 0.0594 0.755
Leading by Example 1.3472 1.1008 Not Leading by Example 0.2078 0.007
Not Leading by Example 1.1394 1.0934 Disembodied −0.2672 0.004

Others’ Willingness To Act Disembodied 0.1769 0.9147 Leading by Example −0.0847 0.426
Leading by Example 0.2617 0.8854 Not Leading by Example 0.1156 0.099
Not Leading by Example 0.1460 0.8866 Disembodied −0.0309 0.893

Reactance Disembodied −0.7179 1.3256 Leading by Example −0.2235 0.091
Leading by Example −0.4945 1.3893 Not Leading by Example −0.7781 0.000
Not Leading by Example 0.2836 1.4474 Disembodied 1.0016 0.000

Moral Salience/Responsibility Disembodied 1.4269 1.1279 Leading by Example −0.0432 0.880
Leading by Example 1.4702 1.1389 Not Leading by Example 0.0715 0.600
Not Leading by Example 1.3987 1.2389 Disembodied −0.0282 0.947

Leaders Efficacy Disembodied −0.6692 1.1692 Leading by Example −0.1174 0.360
Leading by Example −0.5519 1.1643 Not Leading by Example 0.0847 0.459
Not Leading by Example −0.6366 1.0690 Disembodied 0.0326 0.924

Pro-Environmental Identity Disembodied 1.2103 1.1633 Leading by Example 0.0739 0.670
Leading by Example 1.1363 1.0912 Not Leading by Example 0.1599 0.067
Not Leading by Example 0.9765 1.1700 Disembodied −0.2338 0.020

Support Climate Action Disembodied 1.2103 0.7314 Leading by Example 0.0048 0.996
Leading by Example 1.1363 0.6865 Not Leading by Example 0.0854 0.142
Not Leading by Example 0.9765 0.7396 Disembodied −0.0902 0.228

Concern/Risk Perception Disembodied 3.7703 0.8229 Leading by Example 0.0061 0.995
Leading by Example 3.7641 0.8366 Not Leading by Example 0.1001 0.147
Not Leading by Example 3.6640 0.8701 Disembodied −0.1062 0.230

Multiple comparisons with significance after Tukey’s HSD adjustment. Significant comparisons shown in bold (p < 0.05).

Table 4 Multiple comparisons of conditions for specific behaviours in Willingness To Act scale.

DV (I) Condition Mean SD (J) Condition Mean diff (I–J) p

Significant lifestyle changes Disembodied 1.3538 1.3114 Leading by Example 0.1288 0.419
Leading by Example 1.2250 1.3685 Not Leading by Example 0.22505 0.022
Not Leading by Example 1.0000 1.3349 Disembodied −0.35385 0.002

Fly less Disembodied 1.2308 1.6442 Leading by Example −0.1254 0.585
Leading by Example 1.3562 1.6180 Not Leading by Example 0.33802 0.004
Not Leading by Example 1.0181 1.7261 Disembodied −0.21262 0.219

Eat less meat Disembodied 1.2115 1.7786 Leading by Example 0.04324 0.946
Leading by Example 1.1683 1.7610 Not Leading by Example 0.22475 0.116
Not Leading by Example 0.9435 1.8403 Disembodied −0.26799 0.126

Change to electric car Disembodied 1.3769 1.5634 Leading by Example 0.24776 0.120
Leading by Example 1.1292 1.6859 Not Leading by Example −0.00189 1.000
Not Leading by Example 1.1310 1.6615 Disembodied −0.24587 0.127

Use public transport more Disembodied 1.0000 1.7728 Leading by Example 0.03914 0.955
Leading by Example 0.9609 1.7271 Not Leading by Example 0.34997 0.005
Not Leading by Example 0.6109 1.8235 Disembodied −0.38911 0.012

Improve home energy efficiency Disembodied 1.9808 1.0340 Leading by Example 0.03556 0.898
Leading by Example 1.9452 1.0122 Not Leading by Example 0.12867 0.129
Not Leading by Example 1.8165 1.1086 Disembodied −0.16424 0.105

Make personal sacrifices Disembodied 1.6923 1.0570 Leading by Example 0.04652 0.856
Leading by Example 1.6458 1.1401 Not Leading by Example 0.19015 0.024
Not Leading by Example 1.4556 1.2036 Disembodied −0.23666 0.020

Multiple comparisons with significance after Tukey’s HSD adjustment. Significant comparisons shown in bold (p < 0.05).
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be more effective climate leaders, and they enjoyed greater
approval. They were also perceived as more trustworthy, honest,
inspirational, and ethical. Leaders in our study who did not lead
by example scored negatively for being trustworthy, making
moral and ethical decisions, and being inspirational. Notably,
example-setting leaders were perceived as more knowledgeable
about climate change and climate solutions, even though there
was no difference in leader knowledge in the experimental con-
ditions. This indicates that the leaders’ behaviour sent signals
about their leadership credentials, over and above their words.
Similarly, example-setting leaders were perceived as having
greater ability to persuade others. Being perceived as persuasive,
knowledgeable and knowing what to do are considered central
tenets of effective leadership, especially in crisis situations (Boin
et al. 2017; Northouse 2021).

Perhaps surprisingly, example-setting leaders did not prompt
negative reactance, despite these leaders having adopted several
high-impact low-carbon behaviours that might have made them
appear a bit too virtuous. Furthermore, they were not perceived as
exaggerating climate change or giving it too much priority. Our
measure of reactance asked respondents if they felt manipulated
or preached at, so respondents’ lack of reactance is consistent
with example-setting leaders being perceived as more honest and
trustworthy. This result contrasts with previous research by
Sparkman and Attari (2020) who found “extreme” pro-
environmental behaviour could be subject to negative appraisals
by way of “do-gooder derogation” (Minson and Monin 2012),

where someone else’s behaviour is derided in order to maintain a
positive moral self-image. An important difference in our study to
Sparkman and Attari’s is that our leaders did not make an explicit
call for others to change their behaviour. In contrast, our leaders
said people “will make changes when the time is right for them”.
This lack of a direct instruction to others may have helped to
prevent negative reactance. Furthermore, the fact that our leaders
were asked about their pro-climate behaviours, rather than
describing their behaviours unprompted, may have avoided the
impression that they were bragging. The idea of being invited to
discuss pro-environmental behaviour has been described as a
“licence to preach” whereby climate advocacy can become more
socially acceptable and effective because it is not pushed on
people (Bolderdijk 2023). This raises the important issue of how a
leader’s low-carbon actions become visible to others, how their
actions are communicated, and how this may affect perceptions
of the leader’s motives. Our experimental vignettes deliberately
sought to avoid the impression that the leaders were “preaching”
or instructing others to act. We suggest this is not an unlikely
scenario in the real world because high-profile leaders, such as
politicians and celebrities, who advocate for climate action are
often asked about their own climate-related behaviours (Gant
2021), providing an opportunity to speak about them (a “licence
to preach”). In contrast, spontaneous communication by leaders
about their low-carbon behaviours may be more susceptible to
suspicion over their motives and lead to do-gooder derogation
and other negative appraisals (Minson and Monin 2012; Raihani

Fig. 4 Perceptions of leaders who lead by example vs not. Boxplots showing respondents’ perceptions of leaders who are Leading by Example (LBE) vs
Not Leading by Example (NLBE). Boxes show the interquartile range (IQR), along with the median (horizontal line within the box) and mean (x). The y-axis
represents respondents’ level of agreement on a 7-point Likert scale from strongly disagree (−3) to strongly agree (3) with the x-axis showing
respondents’ perceptions of the leaders, split according to the experimental conditions. All measures are significantly different for Leading by Example and
Not Leading by Example, with large or medium effect sizes. The whiskers show 1.5 × IQR, with outliers beyond.
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Fig. 5 Warmth/Competence scale items for leaders who lead by example vs not. Boxplots showing respondents’ perceptions of leaders who are Leading
by Example (LBE) vs Not Leading by Example (NLBE) for the individual items that comprise the Warmth/Competence scale. Boxes show the interquartile
range (IQR), along with the median (bold horizontal line within the box) and mean (x). The y-axis represents respondents’ level of agreement on a 7-point
Likert scale from strongly disagree (−3) to strongly agree (3) with the individual items (x-axis) that made up the Warmth/Competence scale in Fig. 4, split
according to the experimental conditions. Respondents in the Leading by Example (LBE) conditions rate the leaders higher on all measures compared to
respondents in the Not Leading by Example (NLBE) conditions, with large or medium effect sizes. Notably, respondents in the Not Leading by Example
conditions score the leaders negatively on average for being Trustworthy, Makes moral & ethical decisions, and Inspirational.

Fig. 6 Willingness To Act by Politics bracket. Boxplots showing respondents’ Willingness To Act split by Politics Bracket. Boxes show the interquartile
range (IQR), along with the median (horizontal line within the box) and mean (x). The y-axis represents respondents’ level of agreement on a 7-point Likert
scale from strongly disagree (−3) to strongly agree (3). Median and mean scores for the Leading by Example conditions are higher than for the Not
Leading by Example conditions across the political spectrum (although not significantly so). As would be expected, Willingness To Act decreases from left
to right. Notably, however, Leading by Example does appear to stimulate Willingness To Act for those on the right of politics, for whom enthusiasm for
climate action is generally lower. The whiskers show 1.5 × IQR, with outliers beyond.
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and Power 2021). An example of this was when Prince Harry and
Meghan Markle said publicly that they were having “two max-
imum” children because of environmental concerns, and were
subsequently criticised for their private jet use and lavish lifestyle
(Vidal 2019). The positive appraisals of example-setting leaders in
our study can be compared with previous research that found
ordinary people (as opposed to activists) who engage in pro-
environmental behaviour are perceived positively in terms of
warmth and competence (Li et al. 2023). In light of this, it seems
that our example-setting leaders were not being perceived as
“activists”, perhaps because they are modelling behaviour without
directly telling others they should do it too. We suggest therefore
that leading by example may be effective as a leadership inter-
vention because it is voluntary and does not restrict people’s
freedom of choice (a major concern for politicians in relation to
climate policy), while still sending a signal that can stimulate
behaviour change.

Notably, the responses to the politician and celebrity in our study
were mostly consistent. This might appear surprising because
celebrities are understood to be potentially very influential (Olmedo
et al. 2020), whereas politicians are notoriously ill-trusted (Hosking
2014; Edelman 2020a, 2020b). However, our results lend support to
the notion that politicians have a particularly important symbolic
role in displaying leadership on climate change because of their
responsibilities for steering societal responses to crises (Westlake
2017). Furthermore, our results indicate that leading by example
has the potential to rebuild trust in politicians, despite their sus-
picions that it will backfire (Westlake et al. 2024).

Size of the effect on Willingness To Act. Leading by example
had a small, positive effect on respondents’ willingness to adopt
high-impact low-carbon behaviours (η2p= 0.009), indicating its
potential to reduce greenhouse gas emissions. We suggest, how-
ever, that the small effect in our study may substantially under-
estimate the full potential of leading by example. This is because
our survey experiment presented a single instance of an indivi-
dual leader in a fictional interview, which likely limits how much
respondents could relate to the leader. If a real politician or
celebrity was seen to lead by example, the effect may be greater
due to a stronger connection between leader and observers.
Furthermore, if a multitude of leaders in differing social positions
were observed leading by example in practice, low-carbon beha-
viours would be modelled repeatedly, with the potential to ripple
through social networks and shift social norms (Abrahamse and
Steg 2013; Tankard and Paluck 2016; Geiger et al. 2019). There is
evidence of this amplification effect in the context of pro-
environmental waste-disposal, where multiple people modelling a
behaviour has been shown to result in greater and more durable
emulation by others (Sussman et al. 2013). Furthermore, a range
of example-setting leaders representing different groups could
lessen the chances of stigmatisation and reactance against isolated
leaders with whom people did not identify (Jackson 2005; Bashir
et al. 2013; Markowski and Roxburgh 2019; Raihani and Power
2021; Bolderdijk and Cornelissen 2022).

Unpacking the specific elements of “willingness to act”,
respondents who observed an example-setting leader expressed
significantly higher willingness to make significant lifestyle
changes, fly less, use public transport more often, and make
some sacrifices, but not significantly higher willingness to eat less
meat, change to an electric car, and improve home energy
efficiency. However, trends in the data suggest that leading by
example may have some positive effect on willingness to eat less
meat and to improve home energy efficiency. Further research
could explore in more detail how specific behaviours are
influenced by leaders.

Together, our findings support the idea that leading by
example with impactful low-carbon behaviour is a “credibility
enhancing display” (Henrich 2009, 2015; Kraft-Todd et al. 2018)
that enhances the perception of key traits of leadership such as
commitment, trustworthiness, honesty, competence, knowledge
and skill (Kouzes and Posner 2004; Gill 2011; Williams et al.
2022). This suggests example-setting leaders are likely to be more
effective because they enjoy greater trust and confidence from the
public, perhaps making them better able to usher in the societal
transformations required to address the climate crisis (Shukla
et al. 2022). For climate leaders such as politicians and celebrities,
leading by example could therefore create a win-win situation:
increasing their electability, popularity and effectiveness, as well
as inspiring others to act. However, there are likely to be
significant challenges for leaders who want to do this, as we
discuss below.

Our findings also partially support the theory of “embodied
leadership” whereby a leader’s physical response to climate
change, rather than just their words, carries meaning and sends
powerful signals to others. The combination of respondents’
strong appetite for leadership, their increased willingness to act in
response to leaders’ behavioural cues, and their much more
positive perceptions of leaders suggests that an embodied
response to climate change from leaders may be an important
addition to prevalent technical, technocratic and economic
leadership approaches (Nelson and Allwood 2021; Newell et al.
2021). However, our study did not find evidence that respon-
dents’ perspectives on climate change, such as climate concern or
policy support, were significantly altered by leading by example.
Further research could seek to examine these aspects of embodied
leadership. In addition, further research would be valuable to
explore what leadership behaviour comprises a credible embodied
response to climate change, and how this may differ for various
types of leader. For instance, would leaders switching private jet
travel for chartered flights, or forgoing some flights altogether, be
perceived as credible embodiment, in combination with other
lower-carbon actions?

The political leaning of respondents had no statistically
significant effect on the extent to which they were influenced
by leaders’ low-carbon behaviours. Notably, those on the political
right responded at least as positively to low-carbon leading by
example as those on the left. Our results suggest, therefore, that
leading by example might be an effective way of engaging those
on the political right, perhaps because it aligns with conservative
values of self-regulation and personal responsibility (Lakoff
1995). This finding warrants future research, as those on the
right of politics tend to be less enthusiastic about climate action
(Lee et al. 2015; Hornsey et al. 2016; McCright et al. 2016;
Poortinga et al. 2019).

Implications for leader behaviour. We found no significant
difference in willingness to act when comparing leading by
example with “disembodied” information about the need for
climate action. This might suggest that leading by example is not
necessary or desirable to bring about behaviour change because
basic information can be used. However, in reality the media
repeatedly focuses on leaders’ behaviour, often including discus-
sions of hypocrisy when leaders speak out on climate change
(Goodwin 2020; Gant 2021). We suggest therefore that a dis-
embodied approach to low-carbon behaviour change, as currently
manifested when leaders avoid the topic (Newell et al. 2021), is
impossible to maintain. Furthermore, with the IPCC and global
governments increasingly recognising the need for rapid demand-
side measures including behaviour change (Creutzig et al. 2022),
while also stressing the need for climate action to be perceived as
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fair (UK Climate Assembly 2020; Portner et al. 2022), avoiding
the issue may become increasingly untenable for leaders, and may
slow down climate mitigation. That said, overt low-carbon lead-
ing by example is likely to be problematic for leaders not least
because accusations of hypocrisy are often made in bad faith and
amplified by those trying to delay progress on climate change
(Goodwin 2020), and achieving a lifestyle that is immune to
criticism is probably impossible. In addition, leaders’ concerns
about reputation management are likely to make them reluctant
to deviate from high-carbon norms (Raihani and Power 2021;
Westlake et al. 2024). However, we suggest that, instead of
baulking at the impossibility of achieving immediate perfection,
leaders have a potent opportunity to embody a direction of travel
towards lower emissions. We therefore make some initial
recommendations for leaders, which could be tested with further
research.

These recommendations stem from the design of our
experimental vignettes which elicited positive responses to
leading by example, and negative responses to its absence: (1)
Be clear that behaviour change is only part of the solution. The
public understands that systemic changes are required to tackle
climate change and disapproves of primary responsibility being
laid at the feet of individuals (Bickerstaff et al. 2008; Bedford et al.
2010; Demski et al. 2015; UK Climate Assembly 2020; Kukowski
et al. 2023). Therefore, leading by example with personal
behaviour change should be framed as a contribution to climate
mitigation rather than the primary solution. For instance, the
leaders in our vignettes stressed the need for international
agreements, new technology and behaviour change. This
approach contrasts with studies that present a binary choice
between behaviour change or government-led change (e.g. Palm
et al. 2020). (2) Adopt behaviours that substantially reduce your
total carbon footprint. This helps to prevent a single low-carbon
behaviour (e.g. eating less meat) being dismissed by observers as
an easy token gesture that is undermined by other high-carbon
behaviours (e.g. private jet use). (3) When asked, clearly
communicate the carbon-saving effects of your behaviour changes.
This serves to inform observers who may not possess full
knowledge about the effect of different behaviours. Our vignettes
stated that the behaviour changes would usually halve the leader’s
carbon footprint, and leaders talked about their own behaviour
after the interviewer asked about it. This “licence to preach” may
improve responses to leaders’ low-carbon actions (Raihani and
Power 2021; Bolderdijk 2023). (4) Be consistent over time. People
are highly attuned to publicity stunts and opportunism from
leaders. Our vignettes presented leaders as having changed their
behaviour for the past two years, which may have increased trust
and signalled long-term commitment. Further research could
investigate the effects of leaders communicating more recent
behaviour changes. (5) Acknowledge other people’s situational and
temporal realities. Leaders are likely to have more choice in their
behavioural options than other people, and more scope to reduce
emissions immediately (Nielsen et al. 2021). Our vignettes
acknowledged that “not everybody will be able to do the same”,
which may have helped to avoid reactance based on perceptions
of inequality and privilege (Raihani and Power 2021).

These recommendations may not be easy for leaders to follow
as they represent a potentially substantial shift in behaviour that
involves some effort and even sacrifice. Indeed it may be this
perceived effort that enhanced our leaders’ credibility in the eyes
of respondents (Henrich 2009, 2015; Kraft-Todd et al. 2018;
Raihani and Power 2021). As such, we suggest that these
recommendations are consistent with an “embodied leadership”
approach whereby the leaders’ actions convey a meaningful
physical commitment to tackling climate change and willingness
to take effortful action that matches the scale of the problem.

Limitations and future research. There are some important
limitations to the research. As already mentioned, expressed
willingness to act by respondents does not necessarily translate to
actual behavioural change. Further research could therefore seek
to quantify tangible changes triggered by leaders who adopt low-
carbon actions in practice, notwithstanding the challenges of
attributing causality. However, for our study, willingness was
considered a useful metric as it allowed us to measure potential
differences in respondents’ enthusiasm for action that may not
have been captured by measures of intention or actual behaviour
change. The realism of our experimental vignettes should be
considered. The vignettes included a very clear contrast between
leaders who appeared to be acting in line with their words, and
leaders who were not. This contrast may be less clear-cut in
reality, with leaders perhaps more likely to avoid the topic of
specific behaviour changes rather than saying “we need behaviour
change, but I haven’t changed yet”, which is the (much simpli-
fied) message of our not-leading-by-example vignettes. There are,
however, many examples in the media where such contrasts
between words and actions are highlighted, for instance an
interview with the UK Labour Party’s shadow business secretary
Ed Miliband where he was rebuked explicitly for not “leading by
example” when he revealed he did not have an electric car despite
advocating strongly for an “electric car revolution” (Gant 2021).
Furthermore, simple internet searches of “climate hypocrisy”
produce hundreds of headlines about leaders, such as this one in
the Washington Post: “Gore, Kerry and Gates: Hypocritical cli-
mate change warriors living large”. The article questions the
sincerity of the leaders by highlighting their private jet use, large
property portfolios, and fossil fuel investments. While these lea-
ders may not explicitly prioritise behaviour change, and attacks
on them may involve bad-faith, strong scientific evidence from
the IPCC states that substantial demand reduction in the shape of
behaviour change will be necessary (Portner et al. 2022). There-
fore leaders who advocate for climate action in line with scientific
advice can be viewed as implicitly calling for behaviour change,
such that a lack of visible personal action can be (and often is)
viewed as hypocrisy. As such, we suggest that our experimental
vignettes reflect a pertinent dichotomy between embodied lea-
dership (leading by example) and verbal leadership (without
leading by example) that very much exists in the real world. A
further limitation is that ours is a single-country study, limiting
its generalisability. Further research including cohorts from other
nations would be valuable to explore whether cultural differences
alter responses to leading by example. We have already men-
tioned the limitations of focusing on a single leader taking low-
carbon action. Future research could explore whether multiple
example-setting leaders stimulate greater effects, particularly
relating to willingness to act. Our study looks at only two types of
leader, politicians and celebrities, in quite a simple way. Future
research could involve more sophisticated stimuli and study the
behavioural influence of other leaders, for example business lea-
ders, religious leaders and local community leaders. While our
study considers leaders adopting a suite of low-carbon behaviours
that represent an “embodied” approach to climate change, it may
be more common that leaders advocate for a single type of
behaviour change that is relatively easy for them and/or appro-
priate for a particular campaign or policy objective. Further
research could explore the comparative effects on leader cred-
ibility and behavioural influence of exemplifying multiple vs
single behaviours.

Conclusion
The evidence from our study points towards strong signalling
effects of politicians and celebrities leading by example with high-
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impact low-carbon actions. These effects include increasing the
willingness of others to change their behaviour and raising per-
ceptions of leader credibility, trustworthiness and effectiveness.
Our findings support the theories of credibility enhancing dis-
plays and embodied leadership whereby effortful actions convey
signals and meanings to observers that words alone do not. In
view of this, leading by example goes well beyond the mere
reduction in a leader’s own carbon footprint by encouraging
others to act and giving them greater confidence that climate
leaders are serious about tackling climate change in a just and fair
way. This could have wider climate mitigation impacts as will-
ingness to adopt new norms and behaviours has been cited as an
important factor in triggering social tipping points where rapid
changes to behavioural norms could occur (Lenton et al. 2022).
We suggest, therefore, that leading by example with high-impact
low-carbon behaviours could help society to escape the “gov-
ernance trap” that sees governments and individuals waiting for
each other to act (Pidgeon 2012; Newell et al. 2015). As such, we
suggest leading by example could represent a crucial “missing
link” in climate change mitigation.

Data availability
The dataset generated during and analysed during this study is
publicly available via OSF. https://doi.org/10.17605/OSF.IO/
83UXA.
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Note
1 Respondents only saw the word relevant to their experimental condition (either
“politician” or “celebrity”). This applies to all such survey questions.
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