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A B S T R A C T

To accelerate climate change mitigation, substantial lifestyle changes and more ambitious climate policies are 
urgently needed. However, realizing behavior changes is challenged by widespread misperceptions about the 
relative climate impact of different behaviors, making it difficult even for motivated individuals to identify which 
actions to prioritize and which policies to support. Little is known about the cross-national variability of such 
impact perceptions and their association with climate-relevant outcomes. We aim to address this gap with a pre- 
registered cross-country study (N = 2742) in China, Germany, and the United States. Using a novel experimental 
paradigm, we investigated carbon footprint accuracy (how accurately individuals judge the objective size of 
carbon footprints) and impact perceptions (the perceived contribution of specific behaviors to carbon footprints). 
We then examined associations between these two constructs and self-reported climate-related behavior and 
support for behavior-targeted climate policies. Across the three countries, participants showed low accuracy in 
estimating carbon footprints and underestimated the impact of carbon-intensive behaviors on those footprints. 
Despite prevalent behavior-specific misperceptions, the impact perceptions of different behaviors were inde
pendent of each other, showing no evidence for compensatory judgments. Participants’ carbon footprint accu
racy and impact perceptions were associated with corresponding self-reported behavior across all countries. 
However, the association between impact perceptions and climate policy support varied across countries, with 
impact perceptions having a direct effect in Germany, no effect in China, and a moderated effect by political 
orientation in the United States. Our study highlights the need for cross-national research to further uncover 
which contexts foster (in)accurate behavioral knowledge and corresponding climate-friendly behavior.

1. Introduction

Belief in anthropogenic climate change has steadily increased, and 
there is global recognition that individual behavior change is important 
for tackling climate change (Andre et al., 2024; Milfont et al., 2021). 
However, beliefs about which behavior changes are needed to sub
stantially and rapidly reduce greenhouse gas (GHG) emissions are 
riddled with misperceptions, partly due to the complexity of accessing 
and comprehending information about behaviors’ climate impact 
(Johnson et al., 2024). Research conducted in Western countries shows 
that the climate impact of high-impact behaviors is often under
estimated (e.g., flying or red meat consumption), while the impact of 

low-impact behaviors tends to be overestimated (e.g., recycling or 
avoiding plastic packaging) (Cologna et al., 2022; Grinstein et al., 2018; 
Johnson et al., 2024; Truelove & Parks, 2012; Wynes et al., 2020). In 
addition to misperceptions about specific behaviors, recent research 
shows that most people also misperceive the climate impact of different 
lifestyles, with a tendency to underestimate the carbon footprints1 of 
high-income and high-emitting individuals (Andretti et al., 2024; Niel
sen et al., 2024; Nockur et al., 2025).

Misperceptions about the relative climate impact of different be
haviors are problematic for several reasons. First, without accurate 
knowledge about behaviors’ climate impact, even people who are 
motivated to act may struggle to prioritize which behaviors are most 
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1 We define carbon footprint of individuals as the total greenhouse gas emissions caused directly or indirectly by (some of) their activities across the whole lifecycle 
of those activities (i.e. including production, transport, and consumption of goods and services).
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effective in addressing climate change. Additionally, since people tend 
to underestimate high-impact behaviors, they may overlook them and 
allocate their resources to less impactful behavior changes (Johnson 
et al., 2024; Kolenatý et al., 2022; Marghetis et al., 2019; Wynes et al., 
2020). Second, misperceptions may lead people to oppose policies 
addressing high-impact behaviors, such as taxes on air travel or meat 
consumption as they underestimate their effectiveness (Choi & Hart, 
2021; Hart & Feldman, 2016; Tobler et al., 2012; Tschötschel et al., 
2021). Third, policymakers and companies may suboptimally dedicate 
effort to promoting or changing behaviors with limited potential for 
reducing GHG emissions, even at scale (Johnson et al., 2024; Moser & 
Kleinhückelkotten, 2018; Winterich et al., 2023). Lastly, misperceptions 
of carbon footprint inequality within and between countries may simi
larly affect support for climate policies and the perceived responsibility 
for engaging in climate change mitigation (Chancel, 2022; Ivanova & 
Wood, 2020; Nielsen et al., 2024; Nockur et al., 2025).

So far, most studies have documented such misperceptions using 
samples from single Western countries, while little is known about how 
people’s ability to accurately judge the climate impact of behaviors and 
lifestyles varies across countries. The focus on individual countries 
prevents identifying potentially important cultural and national vari
ability (Henrich et al., 2010; Weber & Morris, 2010; Hsee & Weber, 
1999). Likewise, there is limited understanding of how the national 
context moderates the relationship between people’s impact perceptions 
and their own climate-related behavior and policy support. Gaining 
insights into the contextual variability and influences on climate-impact 
perceptions of behaviors and lifestyles is essential for identifying the 
conditions that lead to accurate perceptions and ultimately to more 
climate-friendly decisions and behavior. Accordingly, in this study we 
will investigate individuals’ understanding of carbon footprints (carbon 
footprint accuracy) and the perceived impact of different behaviors 
(behavioral impact perceptions) (see H1, H2) and test how these relate to 
self-reported behavior and climate policy support across three countries 
(see H4 - H5).

1.1. The role of individual differences

Research shows that impact perceptions are related to different 
climate-relevant outcomes (Bostrom et al., 2019; Choi & Hart, 2021; 
Tobler et al., 2012; Winterich et al., 2023). However, the extent to which 
improving the accuracy of these perceptions translates into behavior 
change likely depends on other psychological and socio-demographic 
characteristics, such as people’s climate change concern, political 
orientation, and income. These individual differences may have 
three-fold effects: (1) they can have direct effects on climate-relevant 
behaviors, (2) they can have direct effects on impact perceptions, and 
(3) they can moderate the relationship between impact perceptions and 
behavior (Cologna et al., 2022; Jylhä et al., 2023; Kolenatý et al., 2022). 
For example, people with a more left-leaning political orientation are 
often more willing to engage in high-impact behavior changes and are 
more likely to perceive these high-impact behaviors as more impactful 
(Cologna et al., 2022). Thus, their impact perceptions may also influence 
their behaviors and support for climate policies to a higher degree. In 
contrast, for those with more right-leaning political orientations, impact 
perceptions may have little to no effect on these outcomes (see explor
atory analyses).

Income is not only directly related to higher individual carbon 
footprints (Chancel, 2022; Sommer & Kratena, 2017), but also to the 
perceived fairness of carbon footprint inequality (Nielsen et al., 2024). 
This suggests that individuals with the highest incomes, who also usu
ally have the largest footprints, are more likely to view this unequal 
distribution as fair, a pattern consistent with self-serving attitudes 
(Nielsen et al., 2024). Such attitudes may similarly extend to perceptions 
of high-impact behaviors. Within high-income groups, carbon-intensive 
behaviors, such as frequent flying, are widespread and often normalized 
(Duncan et al., 2023). Consequently, individuals with higher incomes 

may underestimate the climate impact of their own behaviors and show 
lower overall accuracy in judging carbon footprints (see H1a).

Importantly, the extent to which these individual differences play a 
role in predicting individuals’ perceptions or moderating the relation
ship with climate-relevant outcomes may vary across national contexts. 
While research conducted in the United States has produced mixed 
findings regarding the association between climate change concern or 
political orientation and the accuracy of impact perceptions of different 
behaviors (Bostrom et al., 2019; Johnson et al., 2024), studies in Euro
pean countries suggest both direct associations and moderation effects 
(Cologna et al., 2022; Jylhä et al., 2023; Kolenatý et al., 2022). In
dividuals with greater climate change concern may therefore judge 
carbon footprints more accurately (see H1b), although this relationship 
may emerge only in some countries.

1.2. Joint evaluation of climate-relevant behaviors

Existing research has primarily examined perceptions of the climate 
impact of behaviors in isolation. However, people often evaluate be
haviors in a comparative or integrative manner, rather than summing up 
their effects independently (Gorissen & Weijters, 2016; MacCutcheon 
et al., 2020). We refer to this pattern as non-additive evaluation, where 
the perceived climate impact of one behavior is shaped by the presence 
of others in the judgment context. For example, individuals may 
perceive taking a long-haul flight as less climate impactful if they bike to 
work every day. Several studies have documented such compensatory 
biases, indicating that people assume that the consequences of 
climate-friendly behaviors can compensate for the negative effects of 
harmful ones, even when the two behaviors are objectively unrelated 
(Hope et al., 2018; Kaklamanou et al., 2015). Similarly, research on 
moral licensing suggests that people tend to justify highly 
climate-harmful behaviors with the prior performance of a low-impact 
behavior (Burger et al., 2022; Tiefenbeck et al., 2013). When evalu
ating other people’s behavior, moral judgments about the intentions 
behind performing a given behavior are often considered, which could 
further amplify the extent to which different actions are evaluated in an 
integrative manner when judging carbon footprints (Malle, 2021). All of 
these mechanisms may lead to non-additive effects, where the overall 
perceived carbon footprint is not simply the sum of all impacts of indi
vidual behaviors, but may be perceived as lower (or in some cases 
higher) due to a joint behavioral evaluation (see H3).

1.3. Social and contextual influences

Alongside psychological and sociodemographic factors, myriad 
contextual factors shape impact perceptions. These factors include 
cognitive heuristics people use when judging the climate impact of be
haviors, such as: familiarity with climate-friendly behaviors, prevailing 
social norms, and characteristics of information environments and 
exposure to misinformation. Below, we highlight and discuss some of the 
factors examined in the literature that may directly shape impact per
ceptions and moderate their effect on behavior and policy support. 
Because many of these factors vary across countries, cross-country dif
ferences in impact perceptions are likely to emerge.

Recent research suggests that when faced with the difficult task of 
judging the climate impact of behaviors, individuals may engage in 
attribute substitution, relying on more accessible cues such as recom
mendation frequency, familiarity, or perceived social norms instead of 
the actual emissions impact (Constantino et al., 2022; Johnson et al., 
2024; Remshard et al., 2025). For instance, familiarity with 
climate-friendly behaviors appears to be used as a heuristic when 
judging impact (Remshard et al., 2025). As familiarity is in part influ
enced by national infrastructures, which shape both perceived and 
actual behavioral opportunities (Barr, 2007; Thøgersen, 2005), this may 
lead to cross-country variation. For example, recycling is more visible 
and routinely practiced in some countries than others due to extensive 
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infrastructure (Yang & Thøgersen, 2022), and in such contexts, people 
may overestimate its importance for reducing GHG emissions.

Individuals may also use their own behavior as a cue to judge impact. 
Individuals leading a high-carbon lifestyle may be motivated to down
play the carbon intensity of their behavior to protect their self-image 
(Druckman & McGrath, 2019). Similarly, the behavior of others may 
influence impact perceptions. When unsustainable behaviors are com
mon and socially accepted, they may appear less harmful simply because 
they are normalized. Indeed, social norms and the perceived frequency 
with which individuals’ social circles perform climate-relevant behav
iors have been found to influence impact perceptions (Doherty & 
Webler, 2016). Since norms differ across countries, perceptions of what 
constitutes meaningful climate action may likewise vary (Saracevic & 
Schlegelmilch, 2021). Differences in impact perceptions may therefore 
arise when people base their judgments of impact on how normalized 
carbon-intensive behaviors are for themselves and within their social 
network (Sparkman et al., 2021; Sunstein, 2005).

Additionally, both misinformation and well-intentioned information 
efforts can shape how people perceive the climate impact of specific 
behaviors. Misinformation about the impact of specific behaviors can 
contribute to distorted beliefs, as the focus is placed on behaviors with 
lower effectiveness to delay or avoid impactful changes (Remshard 
et al., 2025). As media environments differ, with countries varying in 
their exposure to accurate climate information, misinformation, and 
discourses of delay (Lamb et al., 2020), this may also lead to 
cross-country variability in the degree of misperception regarding spe
cific behaviors. Likewise, efforts to convey accurate information, for 
example via national educational programs on climate-relevant issues, 
may vary across countries in presence, focus, and depth. An analysis of 
governmental recommendations in Western countries revealed a more 
dominant focus on lower-impact behaviors, potentially reinforcing 
misperceptions about more meaningful climate actions (Wynes & 
Nicholas, 2017). When people use the frequency with which different 
climate-friendly behaviors are recommended to them as a cue to make 
impact judgments, this may therefore lead to varying degrees of mis
perceptions about low-versus high-impact behaviors (Johnson et al., 
2024).

Some of the factors mentioned above may shape how and if impact 
perceptions translate into climate-relevant outcomes (e.g., the perfor
mance of climate-friendly behaviors or support for climate policies). For 
example, political systems and landscapes can influence how in
dividuals’ impact perceptions translate into political preferences by 
shaping expectations about the extent of public influence on (climate) 
political decision-making (Tan & Zhu, 2023). Additionally, differing 
levels of trust in government and abilities to efficiently and fairly govern 
can affect the extent to which individual beliefs predict policy support 
(Davidovic et al., 2020; Fairbrother et al., 2019). Impact perceptions 
may therefore only translate into support for governmental action when 
the political context fulfills some of these criteria. Relatedly, contextual 
factors may also influence the extent to which impact perceptions are 
associated with climate-relevant behavior. Prior research has suggested 
that when contexts either strongly constrain behavior (e.g. due to strong 
social norms) or strongly facilitate it (e.g. well-functioning public 
transport infrastructure), the influence of attitudes and values on 
behavior weakens (Kaiser, 2021; Kollmuss & Agyeman, 2002; Taube 
et al., 2018). For example, in contexts with few viable alternatives to car 
or air travel, or where these behaviors are highly normalized, even 
people who believe these behaviors are highly harmful for the climate 
may still engage in them.

1.4. The current study and hypotheses

In this study, we investigated climate-impact perceptions and their 
behavioral consequences using an online experimental study conducted 
in China, Germany, and the United States (n = 2742). We selected these 
countries due to their significant historical and current contribution to 

GHG emissions and their substantial differences in geography and 
vulnerability to climate change, political systems, media landscapes, 
norms and culture, and average per capita carbon footprints. Our 
research uses a newly developed experimental paradigm focusing on 
two related but distinct constructs: carbon footprint accuracy and 
behavioral impact perceptions. In line with our main research motivation, 
we tested all hypotheses across the overall sample and subsequently 
examined the pattern of these effects within each country to explore 
potential country-specific differences.

First, we investigate the impact of individual differences on the ac
curacy of individuals’ judgments about carbon footprints. Specifically, 
we hypothesized that income would be negatively and climate change 
concern would be positively associated with carbon footprint accuracy 
(H1a, H1b). For specific behaviors, we examined how people perceive 
the impact of six different climate-relevant behaviors (behavioral impact 
perceptions), hypothesizing that people would underestimate the impact 
of high-impact behaviors and overestimate low-impact behaviors (H2).

Second, we examined how people make inferences about carbon 
footprints when judging multiple behaviors jointly, hypothesizing that 
behavioral impact perceptions influence each other in non-additive 
ways (H3). Here, we specifically tested two pre-registered interactions 
between high- and moderate-impact behaviors within the same domain, 
as well as two interactions between high-impact behaviors across 
domains.

Third, we examined the relationships between carbon footprint ac
curacy, impact perceptions, self-reported behavior, and policy support. 
Specifically, we hypothesized that higher carbon footprint accuracy and 
higher impact perceptions would be associated with lower self-reported 
engagement in carbon-intensive behaviors and greater support for 
behavior-regulating climate policies (H4a, H4b, H5a, H5b). We more
over tested whether these relationships were moderated by levels of 
climate change concern or, in Germany or the United States, political 
orientation (pre-registered as exploratory analyses).

2. Materials and methods

2.1. Participants

Ethics approval was granted by the Faculty of Psychology’s Ethics 
Committee at the University of Basel (application number 028-23-1). All 
participants provided their informed consent to provide their data. Data 
collection was conducted via a panel provider. It included two other 
experimental modules in randomized order, not reported here, as part of 
the larger research project on cross-cultural variability in sustainable 
judgment and decision-making.

We gathered representative samples in terms of gender, age, and 
population size of city (rural/urban region) in all countries. In Germany 
and the US, the samples were additionally representative of income 
among the population of 18- to 75-year-olds. All deviations from the 
intended representative sample can be found in Supplementary Table 1. 
Sampling deviations were small in Germany (all <6 %), moderate in the 
US (10 % undersampling of the highest income group, 20 % over
sampling rural areas), and mostly low in China, aside from under
sampling older women (≈6.5 %) and oversampling ages 30–39 (14 %).

Data were collected from April 03, 2024 to April 24, 2024 in Ger
many and in the United States, and in China from April 03, 2024 to June 
04, 2024 due to requiring more time to reach the defined quotas. The 
targeted sample size of 1000 participants per country was adjusted to 
adhere to the project budget, following a longer-than-expected survey 
duration. After applying data quality checks (see Supplementary Note 1 
and Supplementary Tables 7–10 for a detailed description of exclusions), 
this resulted in a final sample of 2742 participants (China: 979, Ger
many: 883, United States: 880). Sample size deviations are explained in 
the section ‘Statistical analyses and deviations from the pre-registra
tion’. Importantly, our a priori power analysis for H2 and H4a/H5a 
indicated that this reduction would still allow for the detection of small 
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effect sizes (Cohen’s d ≤ 0.2). Furthermore, we conducted a post hoc 
power analysis, accounting for multiple comparisons (six t-tests across 
three countries) with a corrected alpha criterion of 0.0027. Even with 
the lowest country-specific sample (United States, 880 participants), this 
analysis indicated that the power to detect a small effect size (Cohen’s d 
= 0.2) remained high in our study (0.998).

2.2. Assessment of demographic and psychological variables

After providing consent, participants answered demographic ques
tions and an attention check (only participants who gave the correct 
answer were allowed to proceed). An overview of demographic items 
and levels can be found in Supplementary Table 1. These included age, 
gender, income, and urban/rural, which were quota-controlled, as well 
as education.

After completing the experimental tasks, participants indicated their 
level of climate change concern (with 3 items, on a scale from 1 - not at 
all to 10 - very much, taken from refs (Chu & Yang, 2019; Lu & Schuldt, 
2015).), trust in government (2 items concerning local and national 
government, on a scale from 1 - not at all to 10 - very much, taken from ref 
(Wu & Wilkes, 2017).); and political orientation (on a scale from 1 - 
strongly liberal (left-wing) to 10 - strongly conservative (right-wing), only for 
the German and United States samples). Descriptive statistics for all 
relevant variables are detailed in Supplementary Table 2. The survey 
also included measures of climate change belief, emotions, and world
views as part of the larger data assessment, including multiple study 
modules (Supplementary Table 3).

2.3. Assessment of carbon footprint accuracy and behavioral impact 
perceptions: carbon footprint task

To assess participants’ carbon footprint accuracy and behavioral 
impact perceptions, participants rated individual carbon footprints 
consisting of six different climate-relevant behaviors across a series of 16 
trials. Each carbon footprint encompassed the same six behavioral cat
egories with two different levels each: diet (vegetarian/meat-based), 
regionality of food consumption (only regional/regional and imported), 
electricity contract (renewable/mixed), recycling (yes/no), commute to 
work (by bike/by bus), vacation travel mode (by train/by plane). The 
behaviors and behavior levels were chosen to represent the three do
mains with the highest mitigation potential (transport, food, and hous
ing (Ivanova et al., 2020);) and to have one high impact level and one 
moderate/low impact level per behavior to capture a wide range of 
actual carbon footprints (Dubois et al., 2019; Moran et al., 2020).

To ensure that participants had consistent and sufficient information 
to make their judgments, we provided detailed information about each 
behavior, such as the frequency of occurrence, distance, and other 
values needed to make an estimation about the behaviors’ carbon 
impact (see Supplementary Information 2 for full details). For example, 
the ‘type of diet’ referred to the diet of an adult needing around 2000 
kcal daily, and the carbon impact was based on a full year of following 
either a vegetarian or a meat-based diet. Participants also received an 
explanatory text introducing the concept of carbon footprints and 
providing detailed information on the task. To reduce burden and time, 
the full factorial of 64 different carbon footprint combinations was 
reduced to 16 combinations using the R packages ExpertChoice 
(Stephens, 2020) and DoE.base (Grömping, 2018) (see Supplementary 
Table 5 for the combinations). This reduced design was sufficient to test 
all main effects and the pre-registered four interactions effects to test 

Fig. 1. Example of the carbon footprint task in the study 
Note. The figure shows an example of a carbon footprint shown to participants.
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non-additive effects (H2, H3).
Participants rated the 16 consecutive carbon footprints in regards to 

their overall size on a scale from 1 - small footprint to 10 - large footprint 
(“Think about a person with the lifestyle below. How large do you think 
the carbon footprint of this person is?“, see Fig. 1). Participants were 
informed of the range of tons of carbon emissions (CO2) associated with 
the lowest and highest carbon footprints among the 16 carbon footprints 
they rated. This allowed us to calculate the size of each carbon footprint 
in the task based on the scientific literature (details in Supplementary 
Table 4). This is needed to compute carbon footprint accuracy (see 
Supplementary Fig. 1 for a comparison of participants ratings and actual 
footprint sizes).

Carbon footprint accuracy was calculated as the Spearman corre
lation between participants’ ratings (which were transformed into 
ranks) and the actual rankings of the carbon footprints. Behavioral 
impact perceptions were extracted as the relative importance of each 
behavior in predicting individuals’ carbon footprint ratings (as 
described in the pre-registration), which reflect participants’ perception 
of the how impactful a given carbon-intensive behavior versus the 
climate-friendly alternative is in determining the overall carbon 
footprint.

2.4. Assessment of self-reported climate-relevant behavior and support for 
climate policies

Climate-relevant behavior was used in two related ways: (1) as an 
aggregate measure representing individuals carbon footprints based on 
all reported behaviors (for H4a), and (2) as behavior-specific measure 
reflecting the CO2 emissions associated with each reported behavior (for 
H4b). We assessed this with self-reports matching the five moderate- and 
high-impact behaviors included in the behavioral impact perceptions 
task. We did not include a corresponding measure for recycling due to its 
low climate impact. Specifically, we asked 14 questions in total con
cerning: diet (frequency of consuming five different types of food items 
(different meats and dairy), commuting (average car and public trans
port distances and the fuel used for the car), flying (frequency of flying 
for three different distances), type of electricity contract, and proportion 
of regional and imported foods (adapted from ref (Berger & Wyss, 
2021).). All responses were then converted into corresponding numeric 
CO2 values based on information in the scientific literature (See Sup
plementary Table 6 for the CO2 emissions associated with each 
behavior). This transformation into CO2 values allowed us to analyze all 
behaviors in a common quantitative metric, despite differences in their 
original response formats (e.g., flight frequency, commuting distance, 
proportion of regional foods). For behaviors where we asked multiple 
questions (e.g., diet, commuting and flying), emissions associated with 
each behavior were added into one score (e.g. for diet: the sum of CO2 
emissions from total beef, poultry, lamb, pork dairy consumption). 
These CO2 values for each behavior where then used for H4b. For H4a 
the associated CO2 emissions were aggregated across all behaviors into 
one combined total carbon footprint value.

Support for climate policies was similarly used in two related ways: 
(1) as an average measure of policy support across different consumer 
policies (for H5a) and (2) as policy-specific measure reflecting support 
for specific consumer policies (for H5b). We assessed this by asking for 
the degree of support for policies regulating the same five moderate and 
high impact behaviors for which we assessed behavioral impact per
ceptions (5 items, e.g., “Increase or introduce taxes on fuel for vehicles 
(i.e. diesel and gasoline)”, on a scale from 1 - strongly oppose to 10 - 
strongly support, adapted from refs (Montfort et al., 2023; Nielsen et al., 
2024).). These values were then used in the mixed effects models for 
H5b. For H5a the answers were aggregated across all five behaviors into 
one average climate policy score (for the carbon footprint accuracy 
analysis).

2.5. Statistical analyses and deviations from the pre-registration

The pre-registered hypotheses and analyses can be found on the 
Open Science Framework (https://osf.io/gytd5). All analyses adhered to 
the preregistration, except for the deviations outlined in Supplementary 
Note 1 and the following, which pertained to the sample size. Analyses 
involving carbon footprint accuracy had a sample size of N = 2688 
instead of N = 2,742, as it was impossible to compute a correlation 
coefficient for 54 participants due to them giving the same rating in all 
16 trials of the carbon footprint task. For analyses regarding partici
pants’ self-reported behavior, we restricted the range to exclude outliers 
(including total carbon footprints of 126–561 tons of CO2), leading to an 
exclusion of 11 participants.

For readability, the hypotheses were renumbered in this manuscript. 
The original numbering from the preregistration is provided in Sup
plementary Table 11. For all analyses where it was possible we ran an
alyses for the full sample, followed by country-specific analyses. These 
are all analyses, that do not include income or political orientation as 
key variables, since the latter was not assessed in China and income was 
assessed with country-specific answer categories. All analyses included 
the following control variables: age, gender, education, income, and 
climate change concern. Analyses with the full sample include a cate
gorical country variable. Analyses of policy support additionally 
controlled for trust in governments and (in Germany and the United 
States) political orientation (see Supplementary Fig. 2 for the bivariate 
correlations). For H2, we pre-registered t-tests to test over and under
estimation (reported in Supplementary Table 12). To investigate and 
visualize in more detail how participants estimate high and low impact 
behaviors, we additionally ran a mixed-effects model with participants’ 
carbon footprint ratings as the dependent variable, the six behaviors as 
fixed effects and the above-mentioned control variables.

3. Results

3.1. Cross-national variability in carbon footprint accuracy and its 
determinants

First, we investigated carbon footprint accuracy, reflecting the abil
ity to accurately judge the accumulated carbon footprint based on 
multiple behaviors. As illustrated in Fig. 2, there were notable country 
differences in the distribution and average level of carbon footprint 
accuracy. On average, carbon footprint accuracy was significantly 
higher in Germany (mean r = 0.39, median r = 0.49, SD = 0.36) 
compared with the United States (mean r = 0.20, median r = 0.23, SD =
0.32; bGermany-United States = 0.20, 95 % CI [0.17; 0.23], p < .001) and 
China (mean r = 0.20, median r = 0.23, SD = 0.33; bGermany-China = 0.21, 
95 % CI [0.17; 0.25], p < .001). However, there was no significant 
difference in accuracy between the United States and China (bUnited States- 

China = 0.01, 95 % CI [−0.03; 0.05], p = .507). Next, we tested whether 
carbon footprint accuracy was related to climate change concern and 
income, and whether this relationship varied between countries. Over
all, climate change concern was positively related to carbon footprint 
accuracy (b = 0.04, 95 % CI [0.00; 0.08], p = .048). This indicates that 
participants with higher climate change concern were more accurate in 
estimating carbon footprints, thereby supporting pre-registered H1b.

Country-specific analyses showed that the association between 
climate change concern and carbon footprint accuracy was primarily 
driven by the German sample: In Germany, higher levels of climate 
change concern (bGermany = 0.14, 95 % CI [0.07; 0.21], p < .001) were 
associated with higher carbon footprint accuracy. By contrast, in China 
and the United States, this relationship was not statistically significant 
(bChina = −0.05, 95 % CI [−0.11; 0.01], p = .103; bUnited States = 0.03, 95 
% CI [−0.04; 0.10], p = .415). Similarly, income was only a significant 
predictor in Germany, with the two higher income brackets exhibiting 
higher levels of carbon footprint accuracy compared to the lowest in
come bracket (bquintile4 = 0.31, 95 % CI [0.08; 0.54], p = .008; bquintile5 
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Fig. 2. Distribution of carbon footprint accuracy scores in the three target countries 
Note. The x-axis displays carbon footprint accuracy scores (the correlation between participants’ carbon footprint ratings and actual rankings), and the y-axis displays 
density. Colors indicate country and are ordered on the y-axis accordingly (red = China, yellow = Germany, blue = United States). (For interpretation of the ref
erences to colour in this figure legend, the reader is referred to the Web version of this article.)

Fig. 3. Behavioral impact perceptions in the three target countries 
Note. The y-axis displays the different behaviors in the carbon footprints, listed top to bottom by order of actual climate impact. The x-axis displays the average 
estimated impact perceptions per behavior and country. Error bars indicate 95 % CIs. Colors indicate the different countries (red = China, yellow = Germany, blue =
United States). (For interpretation of the references to colour in this figure legend, the reader is referred to the Web version of this article.)
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= 0.29, 95 % CI [0.05; 0.52], p = .016). In China and the United States, 
income was unrelated to carbon footprint accuracy (b China >50k RMB =

0.11, 95 % CI [−0.30; 0.51], p = .547; bUnited States quintile 5 = 0.17, 95 % 
CI [−0.10; 0.44], p = .213).

3.2. Cross-national variability in behavioral impact perceptions

Next, we moved from aggregate carbon footprints to specific be
haviors. As displayed in Fig. 3, participants across all three countries 
took each of the six behaviors into account simultaneously when esti
mating carbon footprints. On average, participants perceived the type of 
diet (vegetarian or meat-based) to have the largest impact on carbon 
footprints (b = 0.62, 95 % CI [0.55; 0.69], p < .001), followed by mode 
of transportation for vacation (plane or train) (b = 0.58, 95 % CI [0.52; 
0.66], p < .001), recycling practices (yes or no) (b = 0.56, 95 % CI [0.49; 
0.63], p < .001), proportion of regional food products (more or less than 
¾ is regional) (b = 0.24, 95 % CI [0.17; 0.31], p < .001), electricity 
supply (100 % renewable or mixed) (b = 0.23, 95 % CI [0.16; 0.30], p <
.001), and mode of transportation for commuting (bike or bus) (b =

0.19, 95 % CI [0.12; 0.26], p < .001). Overall, participants under
estimated the climate impact of mode of transportation for vacation, 
electricity supply, and diet (see Supplementary Table 12 for the pre- 
registered t-tests of over- and underestimation of behavioral impact 
perceptions). Interestingly, the climate impact of recycling, the least 
impactful behavior, was overestimated in all countries and was 
perceived to be among the three most impactful behaviors (see Sup
plementary Table 13 for the country-specific behavioral impact 
perception values). These results support the pre-registered H2. The 
relatively higher impact of the type of diet compared to the proportion of 
regional food products, however, was perceived accurately in all coun
tries, such that the type of diet was, on average, perceived as more 
impactful than the proportion of regional food products (see Fig. 3).

The behavioral impact perceptions varied between countries (Fig. 3
and Supplementary Table 13). Most behaviors were perceived as more 
impactful in Germany than in the United States and China, especially the 
three high-impact behaviors: flying (bGermany-China = −0.72, 95 % CI 
[−0.79; −0.66], p < .001; bGermany-United States = −0.75, 95 % CI [−0.82; 
−0.69], p < .001), electricity supply (bGermany-China = −0.29, 95 % CI 
[−0.35; −0.22], p < .001; bGermany-United States = −0.20, 95 % CI [−0.26; 
−0.13 p < .001), and diet (bGermany-China = −0.21, 95 % CI [−0.27; 
−0.14], p < .001; bGermany-United States = −0.23, 95 % CI [−0.30; −0.16], 
p < .001), as well as the moderate impact behavior regional food 
(bGermany-China = −0.10, 95 % CI [−0.16; −0.03], p 0.003; bGermany-United 

States = −0.12, 95 % CI [−0.19; −0.06], p < .001). While still over
estimated, recycling was perceived as significantly less impactful in 
China compared to both Germany and the United States (bChina-Germany 
= 0.16, 95 % CI [0.09; 0.25], p < .001; bChina-United States = 0.19, 95 % CI 
[0.13; 0.26], p < .001). Additionally, in the United States, recycling was 
perceived as more impactful than the most impactful behavior flying (X2 

(1, N = 880) = 70.224, p < .001), demonstrating substantial mis
perceptions of the relative differences in the behaviors’ climate impact. 
As illustrated in Fig. 3, there was greater variability between the three 
countries in the perceptions of the high-impact behaviors (flying, elec
tricity supply, diet) compared to the variability of the low- and 
moderate-impact behaviors (regional food, commute, recycling) (see 
also Supplementary Table 13 for comparison of country-specific esti
mates and CIs).

3.3. Non-additive effects in behavioral impact perceptions

We next examined whether impact perceptions of the different be
haviors influence each other in a non-additive way in determining 
people’s overall carbon footprint ratings. To this end, we added in
teractions between impact perceptions of the pre-registered combina
tions of behaviors. For instance, we tested whether the perceived impact 
of a meat-based vs. a vegetarian diet on the total carbon footprint was 

influenced by the objectively unrelated climate-relevant behavior of 
taking the train vs. flying. As pre-registered, we tested four interactions 
total, two between high- and moderate-impact behaviors within the 
same domain (diet and regional food; commuting and flying), as well as 
two interactions between high-impact behaviors (diet and flying, diet 
and electricity supply). We found no statistically significant interactions 
in the full sample for the tested behavioral combinations (bdiet and regional 
= −0.03, 95 % CI [−0.17; 0.12], p = .694; (bflying and commute = −0.03, 
95 % CI [−0.17; 0.12], p = .694; bdiet and flying = −0.06, 95 % CI [−0.20; 
0.09], p = .434; (bdiet and electricity = −0.11, 95 % CI [−0.24; 0.02], p =
.087). Consequently, we did not find support for pre-registered H3. We 
also found no statistically significant interactions in the country-specific 
samples (see Supplementary Tables 14–17). This suggests that partici
pants independently combined the different climate-relevant behaviors 
into an overall carbon footprint rating, rather than perceiving the im
pacts of different behaviors as influencing or compensating for each 
other.

3.4. Effects on personal self-reported climate-relevant behavior

We tested whether carbon footprint accuracy was associated with 
participants’ own self-reported carbon footprints. Carbon footprint ac
curacy was significantly negatively associated with participants’ own 
aggregated carbon footprints (ball countries = −0.13, 95 % CI [−0.16; 
−0.09], p < .001; see Supplementary Fig. 3). This supports H4a, in that 
participants with more knowledge about carbon footprints reported 
lower carbon footprints themselves. This relationship was consistent 
across all country-specific samples (bChina = −3.61, 95 % CI [−4.88; 
−2.35], p < .001; bGermany = −1.26, 95 % CI [−1.88; −0.64], p < .001; 
bUnited States = −2.43, 95 % CI [−3.59; −1.27], p < .001) and remained 
stable when controlling for climate change concern. While there was no 
significant difference in this relationship between China and the United 
States (bChina-United States = 1.13, 95 % CI [−0.42; 2.67], p = .154), the 
effect was more pronounced in China and in the United States than in 
Germany (bChina-Germany = 2.74, 95 % CI [1.30; 4.18], p < .001; bUnited 

States-Germany = 1.61, 95 % CI [0.10; 3.12], p = .036).
Next, we moved from the aggregate level of carbon footprints to the 

level of specific behaviors, investigating whether participants’ behav
ioral impact perceptions were associated with the CO2 emissions esti
mated from how frequently they reported performing each of the 
corresponding climate-relevant behaviors. We also investigated whether 
this relationship was moderated by climate change concern and, in 
Germany and the United States, political orientation. In line with the 
analysis of carbon footprint accuracy, there was a negative main effect of 
participants’ behavioral impact perceptions on their self-reported 
behavior across all three countries (ball countries = −0.02, 95 % CI 
[−0.03; −0.01], p < .001; see Fig. 4), offering support for H4b, indi
cating that stronger perceived behavioral impact was linked to lower 
CO2 emissions from their reported behaviors. This effect emerged in all 
country-specific samples (bChina = −0.06, 95 % CI [−0.08; −0.04], p <
.001; bGermany = −0.05, 95 % CI [−0.08; −0.03], p < .001; bUnited States 
= −0.02, 95 % CI [−0.03; −0.01], p < .001).

Climate change concern did not moderate the relationship between 
behavioral impact perceptions and self-reported behavior, neither in the 
overall sample nor in the country-specific samples (ball countries = 0.01, 
95 % CI [−0.00; 0.02], p = .156, see Supplementary Table 18 for the 
country-specific analyses). In Germany, political orientation signifi
cantly moderated the relationship between behavioral impact percep
tions and self-reported behavior (see Fig. 4 and Supplementary Fig. 4). 
Accordingly, left-leaning participants who perceived the target behav
iors as having a larger relative climate impact were less likely to report 
engaging in corresponding carbon-intensive behaviors, whereas 
behavioral impact perception was not associated with the behavior of 
more right-leaning individuals (b = 0.04, 95 % CI [0.02; 0.06], p =

.001). Surprisingly, no moderation effect for political orientation was 
observed in the United States (b = 0.00, 95 % CI [−0.00; 0.01], p =
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.508), where higher behavioral impact perceptions consistently resulted 
in a lower likelihood to report engagement in the corresponding 
behavior. To clarify whether substantial differences in impact percep
tions across levels of political orientations might explain the absence of 
moderation, Supplementary Fig. 5 displays their distribution in the 
United States sample.

3.5. Effects on support for climate policies

Finally, we examined the relationship between carbon footprint ac
curacy and behavioral impact perception on the support of climate 
policies. Carbon footprint accuracy was positively related to policy 
support (ball countries = 0.05, 95 % CI [0.02; 0.08], p = .001), supporting 
pre-registered H5a that participants with more accurate judgments of 
carbon footprints were more likely to support climate policies address
ing carbon-intensive behaviors. Country-specific analyses showed dif
ferences in the relationship between carbon footprint accuracy and 
policy support across countries (see Supplementary Fig. 6). Higher 
carbon footprint accuracy was found to be significantly associated with 
higher policy support in Germany (bGermany = 0.94, 95 % CI [0.57; 1.31], 
p < .001, including in the presence of climate change concern, political 
orientation and trust in government as control variables), while there 
was no statistically significant main effect in China and the United States 
(bChina = −0.04, 95 % CI [−0.22; 0.26], p = .795; bUnited States = 0.19, 95 
% CI [−0.26; 0.64], p = .409).

Subsequently, we examined the relationship between behavioral 
impact perceptions and support for corresponding behavior-focused 
climate policies and whether this relationship was moderated by 
climate change concern and, in Germany and the United States, political 
orientation. Overall, higher behavioral impact perceptions were related 
to higher support of corresponding climate policies (b = 0.02, 95 % CI 

[0.00; 0.03], p = .014), supporting pre-registered H5b. That is, the more 
participants perceived a given behavior to have a climate impact on 
carbon footprints, the more likely they were to support corresponding 
policies aimed at changing that behavior to reduce emissions. This 
relationship was not moderated by climate change concern, neither in 
the overall sample (ball countries = 0.00, 95 % CI [−0.01; 0.02], p = .589) 
nor in the country-specific samples (see Supplementary Table 19).

As illustrated in Fig. 5, country-specific analyses revealed variation 
in the relationship between behavioral impact perceptions and policy 
support across countries (bGermany-China = −0.22, 95 % CI [−0.25; 
−0.19], p < .001; bGermany-United States = −0.09, 95 % CI [−0.12; −0.06], 
p < .001, see Fig. 5). In Germany, the more impactful participants 
perceived a given behavior, the more they supported corresponding 
climate policies (b = 0.07, 95 % CI [0.04; 0.10, p < .001). The main 
effect in Germany was not moderated by political orientation (b = 0.01, 
95 % CI [−0.01; 0.03], p = .344). In the United States, while there was 
no main effect (b = 0.00, 95 % CI [−0.02; 0.03], p = .743), the rela
tionship between behavioral impact perceptions and policy support was 
moderated by political orientation (b = −0.02, 95 % CI [−0.04; −0.00, 
p = .030). This suggests that there was a significant difference in the 
direction of the association between behavioral impact perception and 
policy support depending on political orientation (see Fig. 5). However 
simple effect analyses show that the effect of impact perceptions on 
policy support was not significantly different from zero neither for left- 
leaning nor for right-leaning participants (see Supplementary Table 20). 
There was no significant relationship between behavioral impact per
ceptions and policy support in China (b = −0.00, 95 % CI [−0.03; 0.02], 
p = .804).

Fig. 4. The effect of behavioral impact perceptions on individual’s self-reported climate-relevant behaviors as a function of country and political orientation 
Note. The y-axis displays the effect of participants’ behavioral impact perception on their self-reported behavior (i.e., the regression coefficient) by country and 
political orientation. The x-axis displays levels of political orientation in Germany and the United States and the overall sample in China. Error bars indicate 95 % CIs. 
Colors indicate the different countries (red = China, yellow = Germany, blue = United States). (For interpretation of the references to colour in this figure legend, the 
reader is referred to the Web version of this article.)

N.L. Frings et al.                                                                                                                                                                                                                                Journal of Environmental Psychology 108 (2025) 102841 

8 



4. Discussion

Our results reveal widespread misperceptions of the climate impact 
of different lifestyles and behaviors across three culturally diverse 
countries, replicating and extending previous research that primarily 
focused on single Western countries. We also uncover important 
perceptual differences between the countries. These include differences 
in the ability to accurately judge the carbon impact of different lifestyles 
and the specific contribution of different behaviors, predictors of accu
racy, and moderators of the relationship between behavioral impact 
perceptions and climate-relevant outcomes. This suggests that contex
tual factors—such as media environments, cultural variability in 
behavioral and social norms, and awareness of sustainable alter
natives—may shape how people perceive carbon footprints and the 
climate impact of different behaviors.

Cross-country differences were particularly pronounced in the per
ceptions of high-impact behaviors, such as flying, eating meat, and 
choosing electricity supply. These behaviors were perceived as more 
impactful in Germany than in China and the United States, leading to 
overall more accurate judgments of carbon footprints in Germany. The 
observed differences may stem from cross-country variability in public 
attention and communication frames about these behaviors. For 
instance, a comparative media analysis found that while the sustain
ability aspect of food consumption, including the role of meat con
sumption as a driver of GHG emissions, remains a marginalized topic, 
the frame is employed more extensively in Germany than in the United 
States (Brüggemann et al., 2022).

Differences in impact perception may further reflect country differ
ences in the social norms and experiences regarding certain behaviors, 
as social norms have been found not only to predict behaviors, but also 
perceptions of their effectiveness (Doherty & Webler, 2016). For 
example, in our study, German participants indicated that they ate less 

meat on average and took fewer flights than those from China and the 
United States (see Supplementary Table 21). It is therefore possible that 
differences in social norms influenced the perception of dietary impact 
and of flying, as research has shown that the more normalized a 
behavior is, the more easily people can justify it and relinquish personal 
responsibility (Bastian & Loughnan, 2017). Additionally, as behaviors 
diffuse through social connections and people base their judgments of 
the prevalence of behaviors in the population on the experience in their 
social circles (Geiger et al., 2019; Pachur et al., 2005), a high percentage 
of individuals flying often and eating meat regularly may increase the 
perceived normativity such behaviors. In China and the United States, 
where average meat consumption and flights taken were higher, such 
stronger perceived norms could in turn have increased the underesti
mation of their climate impact. This may generalize to other behaviors, 
as unsustainable behaviors such as flying, driving, and eating meat are 
the norms in many contexts which may impede recognition of the sub
stantial impact these behaviors have and is seen as major hurdles to 
collective action on climate change (Sparkman et al., 2021).

Another factor that may explain cross-country differences in impact 
perceptions is that people have different degrees of awareness and 
exposure to climate-friendly behaviors. When assessing the climate 
impact of behaviors, they may therefore rely on the familiarity of sus
tainable behavioral alternatives as a cue for effectiveness (Remshard 
et al., 2025). This could help explain the larger overestimation of 
recycling in Germany and the United States, and the relatively larger 
underestimation of electricity supply in China and the United States. In 
Germany, the demand for green electricity tariffs is around 40 %, as it is 
relatively easy and common for households to switch providers and 
tariffs (Bundesnetzagentur, 2023). In contrast, choosing renewable en
ergy at the private household level is more complicated or not possible 
in the United States and China (National Energy Administration Beijing, 
2024; United States Environmental Protection Agency, 2022). As a 

Fig. 5. The effect of behavioral impact perceptions on support for behavior-focused climate policies as a function of country and political orientation 
Note. The y-axis displays the effect of participants’ impact perception on stated policy support for behavior-related policies (i.e. the regression coefficient). The x-axis 
displays levels of political orientation in Germany and the United States and the overall sample in China. Error bars indicate 95 % CIs. Colors indicate the different 
countries (red = China, yellow = Germany, blue = United States). (For interpretation of the references to colour in this figure legend, the reader is referred to the Web 
version of this article.)

N.L. Frings et al.                                                                                                                                                                                                                                Journal of Environmental Psychology 108 (2025) 102841 

9 



results, German citizens are likely more exposed to renewable electricity 
contracts and more aware of their climate benefits, whereas the lower 
consumer exposure in China and the United States may have led to 
comparatively higher underestimation of the impact of electricity con
tracts. Similarly, recycling, which was overestimated more in Germany 
and the United States, is likely more accessible to people in those 
countries due to more exposure to extensive urban household recycling 
infrastructure, higher household waste sorting rates (Yang & Thøgersen, 
2022), and its prominent place in educational campaigns that present it 
as a core ‘sustainable’ behavior in many Western countries (Wynes & 
Nicholas, 2017). Individuals likely erroneously inferred from this high 
exposure to the behavior, that it is also impactful.

Beyond cross-country differences in perceptions, we also observe 
variation between countries in the relevance of psychological and 
sociodemographic factors in predicting carbon footprint accuracy. In 
Germany, but not in the United States and China, higher income was 
associated with higher levels of accuracy. While we expected a negative 
association between income and accuracy in line with self-serving atti
tudes and a higher normalization of carbon-intensive behaviors, a pos
itive association was previously observed in German samples 
(Kretschmer, 2024). Similarly, we found an association between peo
ple’s level of climate change concern and carbon footprint accuracy only 
in Germany. These mixed findings reflect the broader literature on the 
link between concern and efficacy or impact beliefs, which also indicates 
that the association emerges in certain contexts and countries but not in 
others (Bostrom et al., 2019; Cologna et al., 2022; Garfin et al., 2024; 
Johnson et al., 2024; Jylhä et al., 2023). More cross-country research is 
needed to disentangle whether these differences reflect contextual fac
tors or methodological differences in how impact perceptions are 
measured and the extent to which such measures capture nuance. Future 
research, including a broad range of countries, should therefore inves
tigate the conditions and contexts under which higher concern is asso
ciated with higher behavioral knowledge, and whether this connection 
can be strengthened with evidence-based interventions.

We also find country-specific patterns in how impact perceptions 
relate to participants’ own self-reported behavior and policy support. 
While higher impact perceptions were directly linked with more 
reporting of corresponding climate-friendly behaviors in China and the 
United States, this association was moderated by political orientation in 
Germany. These findings align with previous research revealing mixed 
and context-dependent findings on the relationship between political 
orientation and individual behaviors (Chuvieco et al., 2021; Huddart 
Kennedy et al., 2015; Orellano & Chuvieco, 2022; Watkins et al., 2016). 
The results should, however, be interpreted with caution, as our use of 
self-reported behavior may lead to an overestimation of the strength of 
the observed relationships compared to actual behavior. Our findings 
also suggest that impact perceptions of individual behaviors may be 
more consistently associated with participants’ own behavior, whereas 
their association with behavior-regulating policy support appears to be 
more context dependent. Interventions specifically targeting policy 
support may therefore benefit from additionally addressing collective 
efficacy beliefs, or constructs such as trust in government or re
sponsibility perceptions.

The observed cross-country variability in how impact perceptions 
related to policy support may be shaped by differences in the political 
landscape, given varying degrees of public participation and influence of 
public opinion on political processes and differing overall levels of 
governmental climate action across the three countries (Tan & Zhu, 
2023). Such differences can shape public expectations of what policy 
support can achieve and can create conditions where citizens’ concerns 
and beliefs are not as strongly related to policy support. For instance, 
research shows that in countries with a high capacity to perform affairs 
efficiently, fairly, and without corruption, political ideology and 
concern are stronger predictors of support for environmental taxes 
(Davidovic et al., 2020). This is consistent with evidence from a 
cross-national study of 23 European countries, which found that the 

association between climate change beliefs and support for climate taxes 
was stronger in countries with high levels of political trust, whereas in 
countries with low levels of trust the association was weak at most. Our 
findings are consistent with this pattern: in Germany, where political 
trust is comparatively high, impact perceptions were positively related 
to policy support, while in the United States, where political trust is 
lower and polarization more pronounced, this link was absent (OECD, 
2024; Smith & Mayer, 2019). Additionally, while political orientation 
did not moderate the relationship between impact perceptions and 
policy support in Germany, there was a significant moderation in the 
United States. This is consistent with previous research illustrating that 
the effects of political orientation on climate change concern and policy 
support are more pronounced in the United States (Hornsey et al., 2018; 
Smith & Mayer, 2019) and comparatively smaller in other national 
contexts (Ziegler, 2017).

Although many participants misperceived the relative climate 
impact of specific behaviors, we found no evidence of non-additive ef
fects in their evaluation of carbon footprints. This suggests that partic
ipants still made rational estimations of carbon footprints by 
aggregating the impact of different behaviors into a total carbon foot
print. While we did not find evidence for a systematic bias in which 
perceptions of behavioral impact influence each other, qualitative and 
quantitative research has pointed to compensatory beliefs (Kaklamanou 
et al., 2015; MacCutcheon et al., 2020). One potential reason why these 
misperceptions did not emerge in our study might be that, unlike pre
vious studies, our participants judged other people’s lifestyles rather 
than (justifying) their own behavior. Whether perceptions differ 
depending on the object of judgment should be explored in future 
research.

Methodologically, our findings highlight important differences and 
similarities in the perceived behavioral impacts between different 
countries that would not be as interpretable in ranking tasks. For 
example, while the perceived impact of recycling was almost identical in 
magnitude between Germany and the United States in our study, their 
respective ranks would differ in the two countries. This would not only 
lead to differences in magnitude between behavioral impacts being 
lost—as magnitude differences can be profound between ranks (Johnson 
et al., 2024)—but may also affect interpretations of over- and underes
timation. For example, a behavior may appear less underestimated in 
one sample simply because it ranks lower, even though its perceived 
numeric impact is nearly identical. Unlike traditional approaches, which 
primarily rely on ranking tasks or Likert assessment with limited scales, 
our holistic assessment can account for relative magnitude differences in 
behavioral impact perceptions (Garfin et al., 2024; Johnson et al., 2024; 
Kolenatý et al., 2022). Our approach therefore most likely represents a 
more accurate measurement of impact misperceptions as it can provide 
more nuances and detect differences between samples and individual 
differences more easily. As a result, future research aiming to identify 
differences between individuals and samples could build on this meth
odology to make accurate interpretations and recommendations.

Our study has several limitations. While we retrieved impact per
ceptions of specific behaviors through a within-subjects experimental 
design, our analyses of the relationships between these perceptions and 
participants’ self-reported behavior and policy support cannot address 
questions of causality. Our study therefore leaves it open whether people 
with accurate impact perceptions are less likely to engage in climate- 
harmful behaviors (which we assume) or whether individuals (with 
higher carbon footprints) engage in motivated reasoning and infer 
impact perception ratings from their own behavior, thus using their 
behavior as a cue to answer complex questions about climate impact (as 
has been suggested by Johnson et al., 2024). To address this causal 
question, experimental studies, including intervention studies, that 
measure intervention effects on behavioral outcomes are needed.

Additionally, we assessed behavior with self-reported measures to 
ensure alignment with the specific behaviors assessed in the perception 
task. This approach is common in environmental psychology, as self- 
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reports are convenient and cost-effective, but present a limitation 
(Kormos & Gifford, 2014). We took care not to use verbal response de
scriptors, which are more subjective, and our analyses are not subject to 
common method bias due to the experimental task. Nonetheless, 
self-reports remain a limitation as they can be subject to memory biases 
and may therefore lead to overestimations of the strength of associations 
compared to what would be found with actual behavior measures 
(Kormos & Gifford, 2014).

Moreover, various factors could have caused the observed country 
differences beyond those already discussed, including the experience of 
extreme weather events, economic conditions, or socio-political events 
that all may independently or jointly influence impact perceptions. 
Lastly, observed cross-country differences may be driven by cultural 
response biases such as differences in acquiescence, central tendency, or 
social desirability. While we attempted to account for this to some extent 
by standardizing variables and conducting country-specific analyses, we 
cannot rule out the possibility that differences in these response ten
dencies across countries may have contributed to the observed cross- 
country results. In a similar vein, concepts such as political orientation 
or climate change concern may not carry identical meanings across 
country contexts, which raises uncertainty about whether observed as
sociations can be interpreted in the same way across countries. This 
limitation is unlikely to affect the within-country results, nevertheless, 
cross-national comparisons should be interpreted with some care.

Despite these limitations, our study has important implications for 
future research and behavior change interventions. Across the diverse 
contexts studied here, there was a strong relationship between impact 
perceptions and self-reported behavior, even in the presence of other 
important predictors, such as income, climate change concern, and ed
ucation. Despite this robust link, sustainable behaviors remain far from 
widespread in all of the three studied countries. This gap highlights 
opportunities for targeted interventions, suggesting that impact per
ceptions and corresponding carbon literacy might serve as a promising 
lever for promoting climate action at the individual, corporate, and 
political levels. While first intervention studies point to the potential to 
increase mitigation practices via improving individuals’ understanding 
of behavioral impacts (Kretschmer, 2024; Marghetis et al., 2019) our 
findings illustrate that external and potentially malleable conditions not 
only shape impact perceptions directly but also shape whether they 
eventually translate into individual climate action.
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