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A B S T R A C T   

Men appear to be more sceptical towards climate change and less pro-environmental than women. On the other 
hand, priming certain values (e.g., wealth) undermines support for pro-environmental behaviours. Based on 
these findings, we explored whether situational materialism may amplify the differences between women and 
men in scepticism towards climate change. In three experiments we presented participants with either images 
portraying luxury consumption or neutral images, and then we measured scepticism. Study 1 showed that men 
increased their scepticism over women when they were exposed to luxury consumption, but not to neutral 
images. Studies 2–3 replicated these results and further explored the influence of gender roles. Conformity to 
male roles was associated with greater scepticism in both studies, and such association was amplified by situ
ational materialism, but only in Study 2. Thus, situational materialism in men and conformity to male roles, in 
general, might hamper the fight against climate change.   

1. Introduction 

Human activities are estimated to have caused approximately 1.0 ◦C 
of global warming above pre-industrial levels; if such warming con
tinues to increase at the current rate, it is likely to reach 1.5 ◦C between 
2030 and 2052 (IPCC, 2018). The main climate-related risks include 
increased frequency of heat waves, droughts, floods and wildfires, and 
the exacerbation of other stressors that have negative outcomes for 
livelihoods, especially for people living in poverty (Field et al., 2014). 
Despite the scientific evidence to the contrary, some people are sceptical 
of climate change (Hulme, 2009). In particular, scepticism towards 
climate change seems to be greater among men as compared to women 
(McCright, 2010; Poortinga, Whitmarsh, Steg, Böhm, & Fisher, 2019). 
This research aims to examine whether situational materialism might 
amplify this difference. Based on previous literature linking materialism 
and less pro-environmental attitudes and behaviours (e.g., Hurst, Ditt
mar, Bond, & Kasser, 2013), we anticipated that drawing attention to the 
acquisition of goods and luxury items might reinforce men’s sceptical 
beliefs about climate change compared to women. To that end, we 
activated situational materialism through experimental exposure to 
images related to conspicuous consumption. Additionally, we explored 

the impact gender roles on this process. 

1.1. Sex, masculine roles and climate change scepticism 

Scepticism refers to disbeliefs in the scientific tenets about climate 
change (Poortinga, Spence, Whitmarsh, Capstick, & Pidgeon, 2011). 
Climate scepticism is not equivalent to uncertainty, which involves a 
weak conviction in the existence of climate change, the severity of its 
consequences, or its anthropogenic origin (Poortinga et al., 2011). 
Sceptical beliefs do not appear to stem from a lack of information about 
climate, but are related to certain values and worldviews. Whitmarsh 
(2011) found that scepticism correlated most strongly with environ
mental and political values, such that individuals with low pro- 
environmental values and those ideologically oriented to the right 
showed greatest scepticism towards climate change. 

According to different studies, there also seem to be sex differences in 
environmental concern and scepticism towards climate change. Men 
appear to be more sceptical towards climate change and less pro- 
environmental than women (Fielding, Head, Laffan, Western, & 
Hoegh-Guldberg, 2012; McCright, 2010; Poortinga et al., 2019; Xiao & 
McCright, 2012). Prescriptive gender stereotypes and roles might be 
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relevant in explaining differences between women and men with regard 
to their beliefs about climate change. Environmental protection seems to 
be cognitively linked to women because caretaking is a main component 
of traditional feminine roles (Diekman & Eagly, 2000; Eagly & Wood, 
2012). As a result, men who endorse environmentalism are likely to be 
perceived as gender deviants (Swim, Geiger, Sweetland, & Fraser, 
2018), and expressing pro-environmental behaviours that are inconsis
tent with gender prescriptions causes uncertainty about the actor’s 
sexual orientation among observers (Swim, Gillis, & Hamaty, 2020). 
Because men do not want to appear feminine (Hunt, Fasoli, Carnaghi, & 
Cadinu, 2016), they might refrain from engaging in green behaviours 
associated to women to (re)affirm their masculinity (Brough, Wilkie, 
Ma, Isaac, & Gal, 2016). Beliefs about climate change seem to follow the 
same pattern of feminisation as green behaviours. Recently, Swim and 
Geiger (2018) found that opinion groups expressing more concern about 
climate change were attributed more feminine traits than less concerned 
groups. 

In parallel to a feminisation of environmentalism, unsustainable 
behaviours seem to be most frequent among men. Men eat more meat, 
go to more restaurants, drive longer distances and use less fuel-efficient 
vehicles than women, which translates into higher energy expenditure 
(Räty & Carlsson-Kanyama, 2010). Women consume more clothes, shoes 
and culture, but men are more likely to purchase expensive and 
polluting goods such as yachts, motorbikes, motorcars, computers, etc. 
(Johnsson-Latham, 2007). This luxurious consumption may be useful to 
show off a high position in the social hierarchy and reinforce one’s 
masculinity, insofar as male roles include high expectations about pro
fessional and economic achievements (Good & Sherrod, 2001). In fact, 
men tend to be more materialistic than women probably due to a dif
ferential socialisation in which men are expected to be mainly respon
sible for earning money, while women are expected to be more oriented 
towards caring for others (Kasser, 2005). Consequently, men would have 
more to lose than women both in pragmatic and symbolic terms from 
introducing more sustainable habits and reducing consumption, which 
might partly explain why they are more sceptical towards climate 
change. 

In the current research, we explore whether these differences be
tween women and men in scepticism might be intensified when certain 
values are activated (see Steg, Bolderdijk, Keizer, & Perlaviciute, 2014). 
Values are central beliefs that motivate action and guide one’s assess
ment of people, decisions and policies across a variety of situations and 
domains (Schwartz, 2012). According to Poortinga et al. (2019), the 
Schwartz’s theory of human values (Schwartz, 1992) and the Value- 
Belief-Norm model (VBN) (Stern, Dietz, Abel, Guagnano, & Kalof, 
1999) are the most widely used theoretical frameworks to study the 
relationship between values and attitudes about climate. Although these 
two models are not equivalent, there is a remarkable correspondence 
between the Schwartz’s self-enhancement cluster and the egoistic value 
orientation of the VBN model, whereas the Schwartz’s self- 
transcendence cluster greatly overlaps with the social-altruistic value 
orientation of the VBN model. Research has consistently shown that 
people who are more oriented towards self-enhancement/egoistic 
values are less willing to perform pro-environmental behaviours and 
hold more sceptical views about climate change than those individuals 
who prioritise self-transcendence/altruistic values (Poortinga et al., 
2019). In the current research we will focus on a more specific type of 
values, very related to the self-enhancement/egoistic orientation, 
materialistic values. 

1.2. Materialism: dispositional vs situational activation 

Materialism is defined as a value system that confers great impor
tance to the acquisition and possession of material goods in order to 
achieve one’s central life goals (Richins & Dawson, 1992). Materialism 
guides people’s daily lives, their consumption decisions and their 
assessment of themselves and others (Richins, 2017). As with other 

constructs, a distinction can be made between dispositional and situa
tional materialism (Bauer, Wilkie, Kim, & Bodenhausen, 2012; Kasser, 
2016). Research about dispositional materialism indicates that, as 
compared to weakly materialistic individuals, those who hold strong 
material values tend to prioritise the acquisition of possessions over 
other goals, are more self-centred, feel less satisfied with their life and 
pursue material complexity, characterised by positive attitudes towards 
growth and technology and disregard for nature (Richins & Dawson, 
1992). Their emphasis on material possessions is associated with less 
pro-environmental behaviour (Brown & Kasser, 2005: Richins & Daw
son, 1992) and more scepticism (Tranter, 2011; Tranter & Booth, 2015). 
The negative association between materialism and environmental con
cerns reflects a conflict between value orientations: whereas materialism 
is part of the self-enhancement values -focused on the self and on 
extrinsic rewards-, environmental values are clear examples of self- 
transcendent values- characterised by a concern for others including 
the environment (Gatersleben, Jackson, Meadows, Soto, & Yan, 2018). 
Meta-analytical findings confirm that placing great importance on the 
environment is associated with less scepticism towards climate change 
(Hornsey, Harris, Bain, & Fielding, 2016). 

Although less studied than its dispositional counterpart, the 
momentary activation of materialism (i.e. by priming) has been found to 
influence different attitudes and behaviours such as mistrust, competi
tiveness and selfishness in a dilemma (Bauer et al., 2012), financial as
pirations (Zawadzka, Kasser, Borchet, Iwanowska, & Lewandowska- 
Walter, 2019), self-control (Kim, 2013) and self-objectification (Teng 
et al., 2016), among others. To date, few studies have experimentally 
manipulated the salience of materialism to examine their effect on 
environmental attitudes. Among the exceptions, Bauer et al. (2012) 
primed materialism through a linguistic task and then presented par
ticipants with a water-conservation dilemma. Results indicated that 
participants who were exposed to consumer cues displayed increased 
competitiveness and selfishness as compared to participants assigned to 
a neutral condition. Likewise, Sheldon, Nichols, and Kasser (2011) 
found that reminding participants of wealth and material gain under
mined support for pro-environmental behaviours as compared to 
reminding them of generosity and family values. 

Although we are not aware of any research that analyses whether sex 
moderates the relationship between materialism and pro-environmental 
awareness, we hypothesise that priming materialism could increase the 
difference between women and men in scepticism towards climate 
change. Previous evidence suggests that the situational activation of 
certain values elicits the co-activation of compatible values and behav
iours while inhibiting the activation of incompatible values and be
haviours (Maio, Pakizeh, Cheung, & Rees, 2009). Hence, according to 
the literature (Brown & Kasser, 2005; Kvaløy, Finseraas, & Listhaug, 
2012; Richins & Dawson, 1992; Tranter, 2011; Tranter & Booth, 2015), 
the situational activation of materialism should promote a greater desire 
to consume, less concern for the environment and more scepticism to
wards climate change, among others. In the case of women, such a 
process might be short-circuited because their gender prescriptions 
compel them to protect the environment (Eagly & Wood, 2012). On the 
contrary, men could be especially sensitive to situational materialism 
because male roles emphasise power and material success (Good & 
Sherrod, 2001). To resolve the conflict between materialism and caring 
for the environment, they would express more scepticism towards 
climate change. 

1.3. Overview 

To test whether sex and situational materialism have an interaction 
effect on scepticism, we conducted three experiments in which we 
primed materialism following one of the Bauer et al.’s procedures (Bauer 
et al., 2012, Experiment 1). Participants were exposed to consumer cues 
in the form of images of luxurious goods that were thought to increase 
the availability of materialistic goals (see Förster et al., 2009). Although 
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Bauer et al. (2012) also developed other experimental manipulations 
based on semantic priming (e.g., a scrambled-sentence task), presenting 
depictions of luxury goods appears to be the most powerful method in 
view of the effect sizes produced by each manipulation. Additionally, a 
pilot study confirmed that the presentation of such images increases 
materialistic aspirations. Likewise, Teng et al. (2016) and Nagpaul and 
Pang (2017) also found that exposure to pictures of luxury goods in
creases materialism as compared to neutral images. Therefore, we used 
images of luxurious consumption (vs. neutral images) as stimuli and 
then measured scepticism towards climate change. In Studies 2–3 we 
measured conformity with traditional male roles, in the first place, to 
check whether it interacted with situational materialism on scepticism. 

All measures, manipulations, and exclusions are disclosed, as well as 
the method of determining the final sample size. No additional data 
were collected after an initial data analysis. 

2. Study 1 

Study 1 was designed to explore whether situational materialism 
amplifies sceptical beliefs about climate change among men as 
compared to women. We also measured dispositional materialism to 
rule out its potential influence. We expected to find an interaction be
tween sex and situational materialism, where the activation of materi
alism would lead men to increase scepticism towards climate change as 
compared to women. We did not expect differences according to prior 
levels of dispositional materialism. 

2.1. Method 

2.1.1. Participants and design 
Four hundred and sixteen Spaniards (60.8% women, Mage = 33.72, 

SD = 13.61) participated in an online, experimental study with two 
conditions: control and experimental. Participants’ sex was considered 
the predictor and the manipulation of situational materialism was the 
moderating variable. Participants were recruited using a snowball 
strategy. We asked undergraduate students in psychology from a dis
tance learning university to give their acquaintances the link to a survey. 
Since there were no preceding studies, the sample size was not deter
mined a priori. However, a large sample was recruited to ensure the 
possibility of detecting a small effect. A sensitivity analysis was per
formed using the G*Power program to determine the minimum effect 
detectable (Faul, Erdfelder, Buchner, & Lang, 2009). Assuming a sig
nificance level of 0.05 and 80% power, a sample size of 416 participants 
will detect a small-to-medium effect (f = 0.14). 

2.1.2. Procedure 
Participants were invited to take an online study about climate 

change. The participants who were not Spaniards were diverted to a 
different study. First, materialism was measured by means of the six- 
item Material Values Scale by Richins (2004) ranging from 1 (strongly 
disagree) to 7 (strongly agree), α = 0.74. Example items were: “I admire 
people who own expensive homes, cars, and clothes” and “Buying things 
gives me a lot of pleasure”. Participants were then assigned either to the 
control or experimental condition following the manipulation of Bauer 
et al. (2012). Participants were told that they were going to see three 
images for 10 s each, and they had to imagine how they would feel in 
those situations as vividly as possible. Participants in the experimental 
condition saw three images related to expensive consumerism. These 
images were selected from several webpages and included a shopping 
mall, a yacht, and a luxury car. Participants in the control condition were 
exposed to three geometrical figures. 

After the manipulation, participants completed Whitmarsh’s (2011) 
scepticism scale, which consists of 12 items such as “Claims that human 
activities are changing the climate are exaggerated” or “The evidence for 
climate change is unreliable” ranging from 1 (strongly disagree) to 7 
(strongly agree), α = 0.90. After completing the questionnaire, 

participants contacted the students who had invited them to participate, 
who explained the objective of the study, the methodology (including 
the experimental manipulation) and the hypotheses, either face to face 
or by telematic means. This procedure was followed also in Studies 2–3. 

2.2. Results 

First, we conducted a regression analysis to verify whether condition, 
sex and dispositional materialism interactively predicted scepticism. 
Dispositional materialism did not interact with sex or condition, nor was 
its main effect significant, ps > 0.163. Therefore, we eliminated this 
variable from the analysis. 

An ANOVA testing the effect of sex and condition showed a signifi
cant interaction effect, F(1,412) = 13.46, p < .001, η2

p = 0.03 (see 
Fig. 1). Two t-tests showed that men reported more scepticism than 
women in the experimental condition, t(203) = − 6.44, p < .001, 95% CI 
[− 1.34, − 0.71], but there were no differences between women and men 
in the control condition, t(209) = − 1.64, p = .102, 95% CI [− 0.52, 
0.05]. Bonferroni post-hoc analyses indicated that men in the experi
mental condition showed more scepticism than men in the control 
condition and women in either condition, ps < 0.004. The main effect of 
sex was also significant, F(1,412) = 34.56, p < .001, η2

p = 0.08, Ms =
2.61 vs. 1.99, SDs = 1.27 and 0.95 for men and women, respectively. 
The main effect of condition did not reach a significant level, F(1,412) =
2.72, p = .100, η2

p = 0.01. 

2.3. Discussion 

As expected, Study 1 showed that the manipulation of situational 
materialism increased sceptical beliefs towards climate change among 
men. Men who saw images related to consumption expressed more 
scepticism towards climate change as compared to women. However, no 
differences emerged between women and men when they were exposed 
to neutral images. Dispositional materialism did not moderate the effect 
of the manipulation on scepticism, suggesting that the manipulation had 
a uniform effect on participants regardless of whether they were strongly 
or weakly materialistic. 

Building on the observation that men express more scepticism to
wards climate change than women when situational materialism is 
activated, in Study 2 we explored the influence of gender roles in this 
process. As dispositional materialism did not moderate the effects, we 
did not include this variable in the next study. 

3. Study 2 

Study 2 aimed to replicate and extend the results of Study 1 by 
examining whether conformity to gender roles has a stronger influence 
than sex on scepticism when situational materialism is activated. In 
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Fig. 1. Interaction between the effects of condition and sex on scepticism. Men 
exposed to materialism stimuli (experimental condition) showed stronger 
scepticism towards climate change than men who did not see those stimuli (in 
the control condition) or women in either condition. 
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particular, we tested whether conformity to male roles is associated to 
greater scepticism towards climate change even controlling for sex and 
whether such association is reinforced by the activation of situational 
materialism. As mentioned above, traditional female roles emphasise 
caring, that of others and also that of nature, while traditional male roles 
exalt power and material success (Diekman & Eagly, 2000; Eagly & 
Wood, 2012; Good & Sherrod, 2001). Therefore, those who most adhere 
to male roles might be most sensitive to situational materialism. Because 
the desire to accumulate possessions is rather incompatible with the 
change in lifestyle required by the fight against climate change, those 
who strongly (vs. weakly) adhere to male roles would have a greater 
need to deny climate change. Accordingly, we hypothesised that there 
would be an interaction between condition and conformity to male 
roles, such that exposure to consumer cues would amplify the differ
ences in scepticism between those who adhere strongly and those who 
adhere weakly to male roles. 

3.1. Method 

3.1.1. Participants and design 
Sample size was determined a priori considering the effect size found 

in Study 1 (η2
p = 0.03) and using G*Power. Assuming a significance 

level of 0.05 and 80% power, we would need a sample size of 256 
participants to detect an effect of f = 0.175. We recruited 287 Spanish 
participants (62.7% women, Mage = 33.43, SD = 13.27) using the same 
snowball strategy as in Study 1. Participants were randomly assigned to 
one of two conditions and were exposed to consumer stimuli (experi
mental) or geometrical figures (control). Conformity to male roles and 
sex were the predictors and the manipulation of situational materialism 
was the moderating variable. 

3.1.2. Procedure 
Participants were invited to collaborate in an online study about 

climate change. Those participants who were not Spaniards were 
diverted to a different study. First, we measured conformity to male 
gender roles by means of the eight-item Male Role Attitudes Scale 
(MRAS, Pleck, Sonenstein, & Ku, 1994), ranging from 1 (strongly 
disagree) to 7 (strongly agree). Example items were: “I admire a man 
who is totally sure of himself” and “It bothers me when a man acts like a 
woman”, α = 0.75. Participants were then shown the same consumer 
stimuli (experimental) or geometrical figures (control) as used in Study 
1. Then, we measured scepticism as in Study 1, α = 0.92. 

In Studies 2–3 we also measured support for pro-environmental 
policies by means of four items developed for the purpose of this 
study. Participants were asked to what extent they would be willing to 
support the following actions: “to ban mining in protected areas”, “to 
allocate a significant amount of resources to the implementation of 
wastewater treatment plants”, “to improve the network of bike lanes in 
cities”, and “to subsidise non-profit entities for the promotion of 
renewable energy”, α = 0.73. This scale ranged from 1 (not willing at all) 
to 7 (absolutely willing).The results for this variable in the two studies 
were not consistent, so they are not included below. However, interested 
readers can find them in the Supplementary Materials. 

3.2. Results 

3.2.1. Sex 
An ANOVA considering sex and condition as predictors yielded a 

significant effect of the interaction between sex and condition, F(1,283) 
= 5.41, p = .021, η2

p = 0.02 (see Fig. 2). Two t-tests showed that men 
reported more scepticism than women in the experimental condition, t 
(139) = − 3.44, p = .001, 95% CI [− 1.23, − 0.33], but there were no 
differences between women and men in the control condition, t(144) =
− 0.84, p = .401, 95% CI [− 0.46, 0.18]. Bonferroni post-hoc analyses 
indicated that men in the experimental condition showed more scepti
cism than men in the control condition and women in either condition, 

ps < 0.004. The main effects of condition, F(1,283) = 10.18, p = .002, 
η2

p = 0.04, and sex, F(1,283) = 11.00, p = .001, η2
p = 0.04, were also 

significant. 

3.2.2. Conformity to male roles 
To study the effect conformity to male roles and condition on scep

ticism while controlling for sex, we performed a regression analysis 
considering conformity (centred), condition (0 control, 1 experimental), 
and the two-way interaction ConformityXCondition as predictors. Sex (0 
women, 1 men) and the two-way interaction SexXCondition were 
included as covariates since their effects were significant in the previous 
analysis. The regression on scepticism yielded a significant effect of the 
interaction between conformity with male roles and condition, b = 0.28, 
t(281) = 2.45, p = .015, 95% CI [0.054, 0.496] (see Fig. 3). Breaking 
down the interaction showed that conformity to male roles had a 
stronger positive effect on scepticism in the experimental condition, b =
0.66, t(281) = 8.67, p < .001, 95% CI [0.510, 0.809], than in the control 
condition, b = 0.38, t(281) = 4.65, p < .001, 95% CI [0.221, 0.547]. The 
main effect of conformity with male roles was also significant, b = 0.38, t 
(281) = 4.65, p < .001, 95% CI [0.221, 0.547]. No other effects were 
significant, ps > 0.115. 

3.3. Discussion 

Study 2 replicated the results of Study 1 in that the manipulation of 
situational materialism increased sceptical beliefs towards climate 
change among men as compared to women. In contrast, no differences 
emerged between women and men in the control condition. A limitation 
is that the interaction between sex and condition on scepticism was 
smaller than the two main effects, which make it uninterpretable 
(Garcia-Marques, Garcia-Marques, & Brauer, 2014), but this concern 
does not apply to the analysis of the effect of conformity to male roles. 
Conformity to male roles was positively associated with scepticism, but 
such relationship was stronger in the experimental condition than in the 
control condition. Besides, when conformity to male roles was included 
as a predictor, the simple or interaction effects of sex on scepticism 
vanished. 

In the first two studies we have used the same three stimuli to acti
vate materialism. It could be argued that these stimuli only constitute a 
small sample of the luxury goods category or that they have a male 
gender bias, which would explain why men and people who adhere to 
male roles are most reactive to the manipulation. To check whether the 
three stimuli were gendered, we conducted a pilot study with 60 Spanish 
volunteers (27 woman and 33 men). Using a bipolar scale, participants 
were asked to evaluate each stimulus considering that 0 meant that it 
was most associated with women and 6 meant that the stimulus was 
most associated with men. Three t-tests revealed that two of the stimuli 
(a car and a yacht) were significantly more associated to men (Ms = 3.42 
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Fig. 2. Interaction between the effects of condition and sex on scepticism. Men 
exposed to materialism stimuli (experimental condition) showed stronger 
scepticism towards climate change than men who did not see those stimuli (in 
the control condition) or women in either condition. 
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and 3.98, SDs = 0.96 and 1.14), whereas the third one (a mall) was more 
associated to women (M = 2.55, SD = 0.91), ps < 0.001. Based on these 
results, one could wonder whether women did not react to the experi
mental manipulation because they did not feel as challenged by stimuli 
as men. To solve this limitation, we conducted a final pre-registered 
experiment in which we used a stimulus sampling approach and cus
tomised the stimuli for women and men. 

4. Study 3 

Study 3 aimed to replicate the results of Studies 1–2 by including a 
larger sample of stimuli. Additionally, to better match the stimuli with 
participants’ sex, we presented stereotypically masculine stimuli to men 
and stereotypically feminine stimuli to women. As in previous studies, 
we hypothesised that exposure to consumer cues would increase scep
ticism among men as compared to women. As in Study 2, we also predict 
that conformity to male roles will interact with situational materialism 
on scepticism. 

4.1. Method 

4.1.1. Participants and design 
Sample size was determined a priori considering the effect size found 

in Study 2 and using G*Power. Assuming a significance level of 0.05 and 
80% power, we would need a sample size of 403 participants to detect an 
effect of f = 0.14. We recruited 450 Spanish participants using the same 
snowball strategy as in previous studies. According to the pre- 
registration, we excluded from the analysis 12 participants who took 
more than two hours to complete the questionnaire. The final sample 
consisted of 438 participants (62.8% women, Mage = 33.62, SD =
13.80). They were randomly assigned to one of two conditions and were 
exposed to stimuli with luxurious (experimental) or non-luxurious 
products (control). Conformity to male roles and sex were the pre
dictors and the manipulation of situational materialism was the 
moderating variable. 

4.1.2. Procedure 
Participants were invited to collaborate in an online study about 

climate change. Those participants who were not Spaniards were 

diverted to a different study. First, we measured conformity to male 
gender roles as in Study 2, α = 0.70. Participants were then assigned 
either to the control or to the experimental condition. 

4.1.2.1. Materials. In both conditions, participants were shown five 
images taken randomly from a bigger sample of 50 images for five 
seconds each. To ensure that participants received stimuli that match 
their sex, we used four different sets of images. Luxury images were 
gained by entering in the Google search engine the phrase (in Spanish): 
“luxury gifts for women” or “luxury gifts for men”. This yielded luxury 
goods such as expensive men’s shoes or watches (for men) and images of 
expensive women’s bags or jewellery (for women). Participants in the 
control condition were shown non-luxury, basic goods such as shaving 
tools or socks (for men) or hair pins or feminine hygiene items (for 
women). The latter selection was based on our own intuitive assessment 
that these are non-luxury goods that fit either women or men. 

4.1.2.2. Dependent variables. After the manipulation, we measured 
scepticism, α = 0.88, and support for pro-environmental policies, α =
0.63, as in Study 2. Since the alpha of this last scale was low, the results 
must be interpreted with caution (see the results for this variable in the 
Supplementary Materials). 

4.2. Results 

To determine whether mixed models were necessary, we first 
checked whether there was some sort of clustering in the data based on 
the stimuli presented. To that end, we ran two intercept only models 
using the lme4 package of R software. The intraclass correlations were 
very low, 0.022 and 0.021 for scepticism and support for pro- 
environmental actions, respectively, suggesting no clustering. There
fore, we proceeded with fixed effects models. 

4.2.1. Sex 
An ANOVA considering sex and condition as predictors yielded a 

significant effect of the interaction between sex and condition, F(1,434) 
= 13.24, p < .001, η2

p = 0.03 (see Fig. 4). Two t-tests showed that men 
reported more scepticism than women in the experimental condition, t 
(211) = − 4.17, p < .001, 95% CI [− 0.91, − 0.33], but there were no 

Fig. 3. Interaction between condition and conformity with male roles on scepticism. Exposure to materialism stimuli reinforces the effect of conformity with male 
roles on scepticism. 
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differences between women and men in the control condition, t(223) =
0.84, p = .402, 95% CI [− 0.15, 0.38]. Bonferroni post-hoc analyses 
indicated that men in the experimental condition showed more scepti
cism than men in the control condition and women in either condition, 
ps < 0.005. The main effects of condition, F(1,434) = 5.26, p = .022, η2

p 
= 0.01, and sex, F(1,434) = 6.25, p = .013, η2

p = 0.01, were also sig
nificant but small. 

4.2.2. Conformity to male roles 
To study the effect of conformity to male roles and condition on 

scepticism while controlling for sex, we performed a regression analysis 
considering conformity (centred), condition (0 control, 1 experimental), 
and the two-way interaction ConditionXConformity as predictors. Sex (0 
women, 1 men) and the two-way interaction ConditionXSex were 
included as covariates since their effects were significant in the previous 
analysis. The regression on scepticism yielded a significant effect of the 
interaction between sex and condition, b = 0.63, t(432) = 3.25, p = .001, 
95% CI [0.247, 1.005], as explained before, but not of the interaction 
between conformity with male roles and condition, b = 0.11, t(432) =
1.12, p = .261, 95% CI [− 0.083, 0.306]. The main effect of conformity of 
male roles was significant, b = 0.31, t(432) = 4.75, p < .001, 95% CI 
[0.184, 0.444], whereas the other effects were not, ps > 0.186. 

4.3. Discussion 

Study 3 replicated the results of previous studies in that situational 
materialism increased sceptical beliefs towards climate change among 
men as compared to women. However, no differences emerged between 
women and men when they were exposed to neutral stimuli. Contrary to 
what we expected and what we found in Study 2, in this case conformity 
with male roles does not seem to explain the differences between men 
and women in the experimental condition. 

5. General discussion 

Although climate change is a pressing problem for humanity and 
there is substantial evidence supporting its anthropocentric origin, some 
people still express scepticism and oppose measures to combat climate 
change. Previous correlational research has already documented the 
association of sceptical beliefs with different factors such as values, age, 
sex, ideological orientation, etc. (Hornsey, Harris, & Fielding, 2018; 
Poortinga et al., 2019; Whitmarsh, 2011). However, few studies have 
experimentally manipulated those factors to stablish causality. This 
study focused on the causal effect of a specific kind of values – materi
alistic values – on sceptical beliefs towards climate change. 

In three studies we found that activating materialism through 
exposure to images related to luxury consumption increased scepticism 
towards climate change among men as compared to women. In contrast, 

in a condition in which neutral images were presented no differences 
emerged between women and men. Study 1 revealed that the activation 
of materialism equally affected strongly and weakly materialistic par
ticipants. Studies 2 and 3 suggest that adherence to traditional gender 
roles might also play a significant role. Those who adhere strongly to 
male roles seem to be more sceptical of climate change than those who 
show weak conformity with those roles. 

5.1. Relationship to literature and implications 

Our results align with previous research indicating that materialism 
is negatively associated with environmental beliefs and behaviours 
(Kasser, Ryan, Couchman, & Sheldon, 2004; Kilbourne & Pickett, 2008). 
However, this study showed for the first time, to our knowledge, that 
activating materialism through exposure to luxury consumption causes 
an increase in sceptical beliefs among men as compared to women. This 
finding is of the utmost importance, since every day we are exposed to 
advertising messages that operate as situational activators of materi
alism and stimulate consumption (Bauer et al., 2012). Chronic exposure 
to these messages may consolidate a value system focused on material 
possessions, which in turn could increase men’s scepticism towards 
climate change and the acceptance of actions and policies that ulti
mately harm the environment (Kasser et al., 2004). 

Previous evidence suggests that men are less concerned about the 
environment and more sceptical towards climate change than women 
(McCright, 2010; Poortinga et al., 2019). Surprisingly, contrary to our 
expectations, none of the three studies detected differences between 
men and women in the control condition. Thus, our results indicate that 
an exposure to luxury consumption is necessary for men to express more 
sceptical beliefs than women. Perhaps the Spanish context is less 
materialistic than others in which differences between men and women 
have been found, which would explain why men and women did not 
differ in neutral conditions. Future studies could be conducted in soci
eties with different levels of materialism to check if this factor generates 
differences between men and women in scepticism. 

Our results also indicate that conformity to male roles is associated 
with more scepticism towards climate change. These results are 
consistent with previous evidence demonstrating that greenness is 
cognitively linked to femininity (Brough et al., 2016) and that gender 
roles influence different pro-environmental behaviours (Swim et al., 
2018). In Study 2, situational materialism reinforced the relationship 
between conformity to male roles and scepticism, cancelling even the 
differences between men and women. However, Study 3, in which 
different stimuli were used for men and women, did not replicate this 
finding. This discrepancy could be due to the stimuli presented in each 
case. While in Studies 1 and 2 we only presented three images, that were 
more associated to men and were the same for women and men, in Study 
3 we used a larger sample of stimuli that, in addition, was customised for 
men and women. Thus, in Study 3 those women who strongly adhere to 
male roles only saw stereotypically feminine stimuli, whereas men who 
weakly adhere to those roles only saw stereotypically masculine stimuli. 
This difference with respect to Study 2 might have counteracted the 
interaction effect between conformity with male roles and situational 
materialism found in Study 2. Future studies could simultaneously 
manipulate the salience of male roles and materialism to test their 
interaction effect on scepticism. It would also be interesting to check 
whether presenting men performing pro-environmental behaviours may 
counteract the negative effects of the activation of materialism. Addi
tional studies could also evaluate conformity to female roles and/or 
gender self-stereotyping, as well as other factors that differ significantly 
among women and men (Zelezny, Chua, & Aldrich, 2000) and influence 
pro-environmental concerns such as social dominance orientation or 
empathy (Milfont & Sibley, 2016). 

Consistent with previous research (e.g., Whitmarsh, 2011), scepti
cism scores were low in all three studies. It seems that people tend to 
accept the scientific evidence on climate change, at least in a western, 
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post-industrial context. In countries with other political systems or with 
lower levels of educational or economic development, climate scepti
cism could be higher. For instance, awareness of climate change and the 
belief in its anthropocentric origin are greater in countries that have 
more wealth and a higher level of education (Knight, 2016). We do not 
believe that the level of scepticism per se affected the direction of the 
effects, but perhaps certain country-level factors could moderate the 
effect sizes. For instance, it is possible that the activation of situational 
materialism has a stronger effect on the scepticism expressed by men in 
societies with more masculine values and with greater differentiation of 
roles between men and women. Future studies could test whether 
materialism and masculine values also interact at the country level to 
promote climate scepticism. 

Although most people in western countries tends to accept scientific 
evidence, it is not convenient to think that scepticism is the problem of a 
few. If the sceptical discourse is assumed by some political elites, it is a 
matter of time before scepticism increases in the general population, and 
with it, the reluctance to introduce changes that must be made 
peremptorily to stop climate change. Furthermore, the problem may be 
exacerbated if scepticism towards climate change is combined with so- 
called delay discourses, which encompass different beliefs such as, for 
example, that technology will save us or, on the contrary, that it is too 
late to stop climate change and we must accept our destiny (Lamb et al., 
2020). 

Based on these results, several lines of action could be adopted to 
help prevent and reduce climate scepticism. At the educational level, we 
should provide citizens with strategies to critically analyse advertise
ments, reflect on the needs and values that they induce and weigh the 
environmental impact of the products they consume. Simultaneously, at 
the institutional level, environmental communications should be 
designed to activate transcendental values (e.g., with messages related 
to health protection; de Vries, 2020) thus reducing the influence of 
materialistic values. Such communications could feature men (prefer
ably with a traditional male image) engaging in pro-environmental be
haviours or advocacy, which would help weaken traditional gender 
mandates that might lead men to focus excessively on acquiring wealth 
and to worry less about caring for the planet compared to women. Of 
course, working more generally and from childhood on dismantling 
gender stereotypes, particularly those that promote the domination of 
others and of nature, would be beneficial to curb outrageous con
sumption and protect the environment, among many other advantages. 

5.2. Limitations 

Although we relied on the presentation of images associated with 
consumption in accordance with Bauer et al.’s methodology (Bauer 
et al., 2012), our research was hindered by the lack of availability of 
appropriate stimuli to manipulate situational materialism. Having a 
comprehensive set of standardised images of luxury and basic products 
would be useful for future research on this topic. We hope that our 
stimuli may serve as a starting point. Besides, in future studies more 
dynamic stimuli such as real advertising could be used to examine 
whether the effects remain constant or are even reinforced. 

As we did not include a manipulation check, we cannot be sure that 
in the experimental condition, in which images associated with luxury 
consumption were presented, materialism was really activated. 
Although different studies (e.g., Bauer et al., 2012; Teng et al., 2016) 
have already demonstrated the efficacy of this method, in future studies 
it would be advisable to measure materialism after the experimental 
manipulation. More importantly, in recent times the validity of priming 
methodologies has been questioned mainly based on replication failures 
as discussed by Cesario (2014). This author states that complete 
invariance would be inconsistent with our current understandings of the 
human mind and behaviour, but he calls for more theorising and more 
direct replications. In the present investigation we have found consistent 
effects on scepticism considering different stimuli. However, new 

studies with different samples and methodologies will be helpful to 
establish the generalisability of the effects detected. 

We also acknowledge other limitations that could be addressed 
through additional research. First, the snowball technique that we used 
to recruit participants does not guarantee the representativeness of the 
sample because our students might tend to invite people with whom 
they share beliefs, traits and characteristics. To increase the indepen
dence of observations as much as possible, we asked our students to find 
participants of different age, sex, social class, and ideology. Further
more, we explicitly warned that other psychology students could not 
participate. Second, we did not collect objectively quantifiable param
eters to verify whether sceptical beliefs lead to irresponsible habits and 
consumption. Further research could include information such as par
ticipants’ monthly household energy usage, water expenditure, mobility 
patterns, etc. Finally, it would also be interesting to explore empirically 
how we can neutralise the adverse effects of situational materialism on 
scepticism towards climate change. Based on Maio et al.’s (2009) con
clusions, we hypothesise that priming values incompatible with mate
rialism (e.g., self-transcendence) could perhaps inhibit behaviours that 
are harmful to the environment. 

6. Conclusion 

In conclusion, the current research shows that the activation of 
materialism produces differences between women and men in scepti
cism towards climate change. Men became more sceptical than women 
after being exposed to images of luxury consumption. Although the ef
fect sizes were modest, results were consistent across three experiments 
including different stimuli. In real life, in which we are frequently and 
unavoidably exposed to messages and personalised advertising oriented 
towards consumption through various media (e.g., television, movies, 
social networks, etc.) (Zuboff, 2019), the process studied here may be 
even more influential. Constant exposure to consumer cues could make 
materialism chronically activated leading to unsustainable behaviours 
particularly in men. In addition to materialism, strategies to reduce 
scepticism and promote alternative lifestyles need to account for the 
influence of gender roles. We conclude, therefore, that the response to 
climate change may require significant changes in prevailing values and 
gender roles. 
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