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Abstract

Brief, but psychometrically valid assessments of psychological constructs are increasingly needed
to be included in larger psychological and other social scientific studies, such as Many Labs
projects or representative surveys. Here, we provide a novel one-item measure of individual
differences in belief in climate change. Based on two studies (N = 913, N = 288) recruited from
various global regions, we establish convergent, predictive, and discriminant validity. More
specifically, we find that the single-item measure correlates with other constructs measuring belief
in climate change and with relevant downstream constructs, among them intentions to engage in
pro-environmental behavior, actual consequential behavior, and self-reported everyday behaviors.
We therefore conclude that the single item is a suitable instrument to measure belief in climate

change when multiple-item assessments are either too costly or otherwise unfeasible.
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Non-Technical Summary
Background

Previous research showed that belief in climate change is associated with pro-environmental
behavior (e.g., harming the environment as little as possible or benefiting the environment)
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or policy support. Because people vary in the degree to which they believe that climate
change is real, detrimental, and caused by humans, it is essential to assess people’s belief in
climate change.

Why was this study done?

To date, belief in climate change is often assessed with multiple-item questionnaires. Our
goal was to test a novel one-item measure to offer a measurement of belief in climate change
that is less costly and less time-consuming than multiple-item questionnaires.

What did the researchers do and find?

Our single item combines three dimensions capturing climate change with one question:
the occurrence of climate change, the fact that climate change is caused by humans and
that climate change is detrimental. We conducted two studies to test the relationship of our
single item with existing measures assessing belief in climate change. We find that the single
item is positively correlated with established questionnaires measuring belief in climate
change and environmental concern. Similar to other empirical findings, correlations of the
single item are larger with environmental concern and smaller with pro-environmental
intentions and behavior.

What do these findings mean?

Our single-item measure is not able to replace existing multi-item questionnaires assessing
belief in climate change to its full extend. However, our single item is an ultra-brief, less
costly, and less time-consuming measurement to assess belief in climate change and can be
easily included in extensive surveys.

Highlights

« We introduce a one-item measure of belief in climate change.

« We provide tests for convergent, predictive, and discriminant validity.

« We provide validity tests beyond self-reports, using actual pro-environmental
behavior.

One of society’s most pressing social, cultural, and political challenges is the mitigation
of anthropogenic climate change (Creutzig et al., 2022). Although governmental policies
play an important role at the systemic level, research is clear about the importance
of understanding individual attitudes and behavior in combatting climate change (De
Keersmaecker et al., 2022; Nielsen et al., 2021). Individual behavior contributes strongly
to climate change (Dietz et al., 2009), including consumption choices, investment choices,
civic behavior, or organizational citizenship. This manifests in daily transport decisions,
how people heat their homes, global food consumption, as well as decisions about whom
and what policies to vote for.
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As the most recent report from the American Psychological Association highlights,
this makes individual pro-environmental behavior a crucial research interest for psychol-
ogists (American Psychological Association, 2022). A meta-analysis has revealed that an
important variable associated with pro-environmental attitudes, intentions, and behavior
is belief in climate change (Hornsey et al., 2016). People vary in the degree to which they
believe that climate change is real, detrimental, and human-caused. In consequence, this
belief manifests in downstream variables such as pro-environmental behavior and policy
support (Berger & Wyss, 2021b; Leiserowitz et al., 2021; Poortinga et al., 2019; van der
Linden et al., 2019; van Valkengoed et al., 2021).

In the present research, we examine whether belief in climate change as a source
of individual differences can be measured with a novel single item. Psychometrically,
multiple indicators are typically more reliable as they provide greater coverage of the
conceptual domain and increased measurement precision (Gardner et al., 1998; van der
Linden & Rosenthal, 2016). Furthermore, the “signal” to “noise” ratio typically increases
with more indicators of a latent construct (Nunnally, 1978). Nevertheless, the traditional
view that the reliability of single-item measures is often inferior to that of multi-item
measures has been repeatedly challenged (Bergkvist, 2015; Bowling, 2005; Wanous &
Reichers, 1996). Single-item measures have successfully been implemented across a vari-
ety of contexts, among them self-esteem (Robins et al., 2001), happiness (Abdel-Khalek,
2006), narcissism (van der Linden & Rosenthal, 2016), risk attitudes (Dohmen et al., 2011),
social identification (Postmes et al., 2013), and subjective well-being (Diener et al., 1985).

Despite the putative downsides, there are also significant benefits to a single-item
measure of belief in climate change. Generally speaking, single-item measures are less
costly, less time-consuming, and they reduce item redundancy and cognitive fatigue
among participants (Allen et al., 2022; Bergkvist, 2015; Bowling, 2005; Postmes et al.,
2013). In the domain of social scientific research about climate change—a highly inter-
disciplinary research field often relying on global assessments of public opinion and
attitudes—these benefits are arguably of even greater relevance. There are many different
research fields investigating a large variety of pro-environmental behaviors, including
food choices (Camilleri et al, 2019), travel choices (Whitmarsh et al., 2020), or the
abstract willingness to trade-off personal benefits against environmental consequences
(Berger & Wyss, 2021a; Lange & Dewitte, 2022). This research frequently tries to capture
whether or not a research participant accepts anthropogenic climate change to be real.
As this research routinely requires validated and brief measurement instruments—for
example when belief in climate change is not the primary research interest—we sought to
develop an additional single-item measurement for use both within and outside psycho-
logical research. Our research thereby complements existing single-item measures (van
Valkengoed et al., 2021), such as the single-item measure of the Six Americas measure
(Swim & Geiger, 2017), or shorter measures such as the Six America Short SurveY (SAS-
SY) scale (Chryst et al., 2018). As a critical complement, the present research provides
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either a shorter measurement (i.e., in comparison to the SASSY scale), or a non-nominal
scale (i.e., in comparison to the single-item Six Americas measure, where participants
self-categorize in one of six categories). We test our single item in two separate studies.

Study 1

Study 1 examined to what extent a single-item measure can be used to capture people’s
individual differences in belief in climate change. We designed a highly powered and
pre-registered study, recruiting a geographically diverse sample of adults. The single item
addresses three dimensions of climate change that are typically examined with separate
items (e.g., Poortinga et al.,, 2019). First, people are asked if they believe that climate
change occurs. This dimension taps into the physical science basis. Second, people are
asked about the consequences of climate change being largely negative for human societ-
ies. This dimension taps into the impact assessment of climate change. Third, people are
asked about climate change being anthropogenic, meaning caused by human activities
rather than other natural processes. We provide a test into the degree to which these
three dimensions can be reduced to a single-item measure of belief in anthropogenic
climate change (abbreviated SIBCC hereafter).

To do so, we assess its correlation with an established measure of belief in climate
change (Poortinga et al, 2019) and with related constructs tapping into pro-environ-
mental concern, intentions, and behaviors. More specifically, we measure the revised
New-Environmental Paradigm (NEP-R) (Dunlap et al., 2000), environmental values via
the Environmental Schwartz Value Survey (E-SVS) (Bouman et al., 2018), and pro-envi-
ronmental intentions (Fujii, 2006; Lange & Dewitte, 2022; Mancha & Yoder, 2015), the
Carbon Emission Task (Berger & Wyss, 2021a), and a version of the General Ecological
Behavior Scale (GEB) (Kaiser & Wilson, 2004). As indicators of convergent, predictive,
and discriminant validity, we expect that our single-item measure positively correlates
with a multiple-item measure of belief in climate changes, and with the measures of
attitude, intentions, and behavior. The study was pre-registered on the Open Science
Framework' and received approval from the local ethics committee at the University of
Bern (Approval Number 142021).

Participants and Sample Size

As per our pre-registration, we attempted to recruit a total of 1,000 participants, equal-
ly divided between Amazon Mechanical Turk (mTurk) and Prolific. The large sample
was decided based on budgetary constraints while exceeding the sample size at which
correlations typically stabilize (i.e., n = 250; Schonbrodt & Perugini, 2013). They strongly

1) See pre-registration at Lange et al. (2021).
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exceeded the required sample sizes used in similar studies that were based on a-priori
power analyses (e.g., Lange & Dewitte, 2022). Participants were invited to complete a
decision-making study and were paid a flat compensation (mTurk: USD 1.15; Prolific:
GBP 1.15), plus a potential behavior-dependent bonus of USD 1 (GPD 1) resulting from
the behavioral task. As some participants responded to the questionnaire without logging
their final completion code, more than 1,000 participants completed the study. Overall,
we collected 1,169 responses. Following the pre-registered data inclusion protocol, we
removed participants who did not finish the study within 60 minutes of starting it or
failed crucial attention or comprehension checks. In addition, and in line with the pre-
registration, we excluded all participants who completed less than 70% of the decisions
in the Carbon Emission Task. The final sample consisted of 913 valid responses (mTurk: n
= 444; Prolific: n = 469). Table 1 displays demographic statistics of both sub-samples (see
Supplementary Material A.1, Hauser, 2023, for detailed sample characteristics).

Table 1

Study 1: Sample Characteristics of Prolific and Amazon Mechanical Turk (mTurk) Sample

Samples Prolific (n = 469) mTurk (n=444) p-value® Full sample (N=913)
Age 27.10 (SD=8.95) 3551 (SD=10.13)  .000 31.21 (SD = 10.43)
Gender (% female) 39 38 711 38

Political ideology (% liberal) 58 51 .026 55
Education (% university degree) 53 88 .000 70

Low income (% less than $50°000) 78 45 .000 61

Racial identification (% White or Caucasian) 81 60 .000 70

Note. In terms of political ideology, all participants who indicated to be “very liberal” to “somewhat liberal” are
merged and labeled “liberal”.
*p-values are calculated based on a Mann-Whitney-U Test.

Procedure and Measures

All study materials were administered in English, and participants were recruited condi-
tional on being fluent in English. Participation was enabled on either a tablet or personal
computer. After providing informed consent, participants first completed the Carbon
Emission Task as a behavioral measure of pro-environmental behavior, followed by var-
ious self-assessments. These variables were assessed to allow for tests of convergent,
predictive, and discriminant validity. All tests for convergent and predictive validity
were pre-registered. Tests for discriminant validity (i.e., correlation with demographic
variables) are exploratory.

Single-ltem Measure of Belief in Climate Change (SIBCC)

To measure belief in climate change with a single item, we combined the typical three
dimensions of belief in climate change (i.e., its existence, detrimental nature, and anthro-
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pogenic origin) into one single item. It is formulated as follows: “To what extent do you
agree with this statement: The occurrence of climate change is caused by human activities
and will bring largely negative consequences”. Participants indicated their answer on
a 11-point Likert-scale ranging from -5 (Strongly disagree) to +5 (Strongly agree). We
opted for an 11-point scale for various reasons. First, research suggests that there is no
major difference in internal structure in terms of means, standard deviations, item-item
correlations, item—total correlations, Cronbach’s alpha, or factor loadings depending on
the number scale points (Leung, 2011). Second, findings indicate that having more scale
points seems to reduce skewness (Leung, 2011). Third, large household surveys include
many items that rely on 11-point scales, among them the Swiss Household Panel, the
German Socio-Economic Panel, or the World Value Survey (Scherpenzeel, 2002). Finally,
a well-known existing climate attitudes scale also relies on 11 points, measuring belief in
climate change ranging from -5 to 5 (Poortinga et al., 2019). The average agreement that
climate change is caused by humans is skewed towards positive values (M = 3.45, SD =
1.85, see Supplementary Material A.2, Hauser, 2023, for the entire distribution).

Belief in Climate Change

To provide a multi-item assessment of climate change belief, we adopted the measure
from Poortinga et al. (2019). First, we measured Trend Skepticism by asking participants
the following question: “You may have heard the idea that the world’s climate is changing
due to increases in temperature over the past 100 years. What is your personal opinion
on this? Do you think the world’s climate is changing?” Answer options ranged on a
4-point Likert-scale ranging from 1 (Definitely not changing) to 4 (Definitely changing).
Following Poortinga et al. (2019), we dichotomized data to climate change believers (n =
839, 91.89%) coded as 1 (Probably/Definitely changing) and climate change deniers (n = 74;
8.11%) as 0 (Probably/Definitely not changing). Second, we assessed Attribution Skepticism
with the following item: “Do you think that climate change is caused by natural processes,
human activity, or both?’. Likewise, we dichotomized answer options to 0 (Entirely by
natural processes, Mainly by natural processes, n = 139, 15.22%) or 1 (Entirely by human
activity, Mainly by human activity, about equally by natural processes and human activity,
n = 771, 84.45%). We followed Poortinga et al. (2019) and coded participants (n = 3,
0.33%) who did not think that climate change is happening as missing values to avoid
overlapping with Trend Skepticism. Third, participants were asked to assess the impact of
climate change on people across the world, using a scale ranging from -5 (Extremely bad)
to +5 (Extremely good) (M = -1.72, SD = 3.20).

Environmental Concern

To measure participants’ views about the relationship between humans and nature, we
assessed the NEP-R scale by Dunlap et al. (2000). The NEP-R scale consists of 15 items
and is an established construct in the environmental social sciences and frequently used

Global Environmental Psychology
2025, Vol. 3, Article e10895

GOLD
https://doi.org/10.5964/gep.10895 B PsychOpen


https://www.psychopen.eu/

Berger, Hauser, Lange, & van der Linden 7

in studies about pro-environmental behavior (e.g., Berger & Wyss, 2021b; Hawcroft &
Milfont, 2010; Lange & Dewitte, 2022; van Valkengoed et al., 2021). Agreement with
the items is measured from 1 (Strongly disagree) to 5 (Strongly agree) (o = .80; M =
3.54, SD = 0.60). For our analysis, we followed Cruz and Manata (2020) and calculated
a three-factor solution with the factors Limits to growth (o = .59; M = 3.69, SD = 0.93),
Anti-anthropocentrism (o = .83; M = 3.21, SD = 0.99), and Concern about ecological damage
(o0 =.69; M = 4.13, SD = 0.66).

Biospheric Values (E-SVS)

For the assessment of participants’ value orientation, we included the Social Value Scale
(Steg et al., 2014), an established self-report measure frequently used in pro-environmen-
tal behavior research (e.g., Lange & Dewitte, 2022). Participants responded on a 9-point
Likert-scale between ranging from -1 (Opposed to my guiding principles) to 7 (Supreme
importance) regarding biospheric (four items, a = .90, M = 5.30, SD = 1.34), altruistic (four
items, a0 = .78, M = 5.43, SD = 1.22), and egoistic values (five items, o = .79, M = 3.72, SD =
1.56).

Pro-Environmental Behavioral Intention

Participants’ intention to behave pro-environmentally was elicited with three items
adopted from Mancha and Yoder (2015) (o = .87). Participants responded on a 7-point
Likert-scale from 1 (Extremely unlikely) to 7 (Extremely likely). The items tap into partic-
ipants’ behavioral intention with respect to the reduction of one’s carbon footprint (M
= 5.03, SD = 1.47), general environmentally friendly behavior (M = 5.22, SD = 1.46) and
the wasting of natural resources (M = 5.21, SD = 1.46). Moving beyond the pre-registered
measures, we also assessed behavioral intentions using four items adopted from Fujii
(2006) to increase the number of intention measures. These data are available on the
Open Science Framework project page for interested researchers. The items (o = .79) tap
into behavioral intentions concerning electricity use reduction (M = 5.77, SD = 1.37), gas
use reduction (M = 5.02, SD = 1.67), garbage reduction (M = 5.10, SD = 1.56), and car use
reduction (M = 4.95, SD = 1.76).

Behavioral Assessment of Pro-Environmental Behavior

To measure actual pro-environmental behavior, we relied on a validated experimental
protocol coined the Carbon Emission Task (Berger & Wyss, 2021a). Participants face
repeated dichotomous trade-offs between two options. Option A is financially rewarding,
but paired with a real carbon emission. Option B is financially non-rewarding, but
carbon-neutral. Trade-offs vary in both the financial consequence (i.e., 0.2, 0.4, 0.6, 0.8, or
1 GBP/USD) and the associated carbon emissions (i.e., 0, 0.23, 1.02, 4.46, 19.85 lbs. CO,)
and are fully crossed. Carbon emissions are generated through the behavior-dependent
purchasing and retirement of emission right certificates from the EU-Emission Trading
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Scheme. Attaching actual consequences to behavioral tasks is an increasingly used exper-
imental protocol to study consequential pro-environmental behavior under laboratory-
like conditions (see Lange, 2023, for a review). In the Carbon Emission Task, all decisions
made by participants have real consequences for the environment, as certificates are
truly bought, and the environmental consequence is realized depending on participants’
decisions. For the purpose of the present study, the pre-registered variable of interest is
the proportion of pro-environmental choices made across the 25 trials (M = 0.50, SD =
0.29).

Self-Assessment of Pro-Environmental Behavior

To assess people’s self-reported pro-environmental behavior, we administered a 31-item
version of the General Ecological Behavior Scale (Arnold et al., 2018). Participants indica-
ted on a 5-point Likert-scale from 1 to 5 (Never to Always) how frequently they engage
in pro-environmental behaviors (e.g., “I bring empty bottles to a recycling bin”). In case
participants were unable to answer, they were asked to tick Not applicable. Following
established GEB practices, we dichotomized the 31-items to 0 (Never, Sometimes, Occa-
sionally) and 1 (Very often, Often). Similar to Lange and Dewitte (2022), we calculate a
Rasch Model (eRm package by Mair et al, 2020) in R 4.0.2 (R Core Team, 2020) and
estimated person parameters (M = 0.44, SD = 0.16) with reasonable separation reliability
(rel. = .71). This person parameter can be viewed as a person’s overall environmental
attitude (Kaiser et al., 1999).

Results

In order to present the results of the newly established one-item measure, we tested
convergent, predictive, and discriminant validity.” First, convergent validity was assessed
by correlating the one-item measure with the related constructs. These were trend skep-
ticism: r = .28, 95% CI [0.22, 0.34], p < .001; attribution skepticism: r = .28, 95% CI [0.24,
0.36], p < .001; perceived impact of climate change: r = -.23, 95% CI [-0.29, -0.17], p <
.001; the three factors of the New-Environmental Paradigm, limits to growth: = .33, 95%
CI [0.27, 0.39], p < .001; anti-anthropocentrism: r = .32, 95% CI [0.27, 0.38], p < .001; and
concern about ecological damage: r = .50, 95% CI [0.45, 0.55], p < .001; as well as egoistic:
r=-.03, 95% CI [-0.09, 0.03], p < .001; altruistic: r = .38, 95% CI [0.32, 0.43], p < .001; and
biospheric: r = .38, 95% CI [0.32, 0.43], p < .001; values. Table 2 displays all correlational
results. The correlations were all significant and in the expected direction. To conclude,

2) The Rasch separation reliability can be interpreted in a similar manner as Cronbach’s alpha in traditional
self-report scales.

3) All materials, data, and code to replicate the statistical analyses are available on the Open Science Framework at
Hauser (2023).

4) See Supplementary Material Table A.3, Hauser (2023), for Spearman correlations.
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the more people evaluated climate change as real, human caused, and having negative
consequence, as well as the more they endorsed the three factors of the NEP-R, the
higher they report agreement with the single item measure. We therefore conclude that
the convergent validity of the scale was good.

Second, predictive validity was assessed through the assessment of correlations with
downstream variables—intentions to behave pro-environmentally (Mancha & Yoder,
2015), actual behavior in consequential experimental paradigms (Berger & Wyss, 2021a),
as well as self-reported pro-environmental behaviors (Arnold et al., 2018). These corre-
lations all showed significant results in the predicted direction. Endorsement of the
one-item measure correlated with intentions to behavior pro-environmentally: r = .31,
95% CI [0.25, 0.37], p < .001; with average pro-environmental behavior in the 25 trials
of the Carbon Emission Task: r = .21, 95% CI [0.15, 0.27], p < .001; as well as with
self-reported pro-environmental behaviors: r = .29, 95% CI [0.23, 0.35], p < .001.

In addition, we tested if the SIBCC measure continues to predict the outcome varia-
bles (i.e., intentions and behaviors) after controlling for demographic variables (see Table
3). With respect to all three variables (i.e., abstract behavior, intentions, self-reported
behaviors), SIBCC correlates with the dependent variables with or without controls.® To
conclude, endorsement of the one-item measure correlated with all assessed downstream
variables, resulting in good predictive validity of the novel measure.

Third, to examine discriminate validity, we test whether our single-item measure
differs across groups for which differences are theoretically expected (Hattie & Cooksey,
1984). Precisely, we follow van Valkengoed et al. (2021), who also show that women
believe more in the occurrence and anthropogenic causes of climate change than men
(McCright, 2010) and that conservative voters perceive the occurrence and detrimental
impact of climate change as less strongly than liberal voters (McCright & Dunlap, 2011).

5) See Supplementary Materials A.4, Hauser (2023) for linear regression of SIBCC and other measures of belief in
climate change on actual pro-environmental behavior (Carbon Emission Task)

6) See Supplementary Material A.5, Hauser (2023), for additional analyses of predictive validity including environ-
mental concern and values.
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Table 3

Linear Regression of SIBCC on CET Behavior (Models 1 and 2), Behavioral Intentions (Models 3 and 4), and
General Ecological Behavior (Models 5 and 6)

Variable (1) 2) 3) (4) (5) (6)
(Intercept) 0.50***(0.01) 0.46**%(0.01) 5.04***(0.05) 4.87***(0.06) 0.44***(0.01) 0.42**%(0.01)
SIBCC 0.06***(0.01) 0.05***(0.01) 0.46"*%(0.05) 0.46***(0.05) 0.05**%(0.01) 0.04***(0.01)
Gender 0.08**%(0.02) 0.42***(0.09) 0.06***(0.01)
Age 0.04**%(0.01) -0.02(0.05) 0.01*(0.02)
Political ideology -0.01(0.01) -0.02(0.05) 0.00(0.01)
Education -0.01(0.01) 0.10**(0.05) 0.01(0.01)
Low income -0.05***(0.01) 0.09*(0.05) 0.00(0.01)
Observations 913 913 913 913 913 913
R-squared 0.05 0.12 0.10 0.13 0.08 0.12

Note. The table presents estimates from ordinary least squares (OLS) regressions. All continuous predictors are
mean centered and scaled by 1SD. Robust standard errors are shown in parentheses. Gender is dummy-coded
(1 if female) as well as education (1 if at least university degree) and low income (1 if below GBP 50,000 annual
income).

* kx

, %, and *** document significance at the 10%, 5%, and 1% levels, respectively.

For the overall sample, we detect a significant difference (U = 87810, p < .005, Mann-
Whitney test) of belief in climate change perceptions between women (M = 3.61, SD
= 1.86, n = 349) and men (M = 3.36, SD = 1.84, n = 564).” However, post-hoc analyses
showed that this effect may be driven through differences on the Prolific sample (U =
22996, p < .022, Mann-Whitney test) and to a lesser extent through differences on the
mTurk sample (U = 21047, p < .103). Similar to previous literature (McCright & Dunlap,
2011; van Valkengoed et al., 2021), we found that climate change perceptions significant-
ly differ between liberals and conservatives (U = 80997, p < .001, Mann-Whitney test),
such that liberals more strongly endorse the item that they belief in climate change.® This
result emerges less robust in the Prolific sample (U = 23746, p = .001, Mann-Whitney test)
compared to the mTurk sample (U = 17291, p < .001, Mann-Whitney test), suggesting
a greater political divide in terms of endorsement of the item in the United States. To
conclude, the single-item measure is weakly (Prolific) or moderately (mTurk) related to
differences in gender and political ideology.

7) Five participants defined their gender non-binary, other, or did not disclose their gender. These individuals are
excluded from this analysis.

8) We excluded participants who reported that none of the given political views on a 7-point Likert scale describes
them.
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Discussion

Based on Study 1, the single item demonstrated initial validity. The single item is sig-
nificantly correlated with established measures tapping into belief in climate change
(trend skepticism, attribution skepticism, impact assessment), environmental concern, and
biospheric as well as altruistic values. Similar to the meta-analysis study provided by
Hornsey et al. (2016), correlations are larger for concern about climate change and
smaller for intentions and behavior. The three-factor analysis of the NEP-R scale shows
that the correlation between our single item and NEP-R is mainly driven by the items as-
sessing ecological damage. Results revealed good predictive validity through correlations
with downstream variables and pro-environmental behavior.

Study 2

Study 2 replicated and extended the results of Study 1. First, we replicated the effect
between behavior in the Carbon Emission Task and the SIBCC item. In addition, Study
2 includes two additional constructs to assess belief in climate change, the Six America
Short Survey (SASSY) scale (Chryst et al., 2018) and a single item of the Six Americas
scale (Swim & Geiger, 2017). Thus, beyond validation work of the SIBCC, Study 2 is also
a novel test into the degree to which the SASSY scale and the single-item Six Americas
scale predict actual, consequential behavior in an experimental paradigm. The Carbon
Emission Task was administered with a novel set of parameters (behavioral costs, carbon
emissions). Lastly, we include a broader set of outcome measures, and also assessed polit-
ical support and political activism. The study was pre-registered on the Open Science
Framework’ and received approval from the local ethics committee of the University of
Bern (Approval Number 182023).

Participants and Sample Size

We based our power analyses on a one-sided Pearson correlation analysis. To detect a
correlation coefficient of at least r = .20 between SIBCC and pro-environmental behavior
(5% alpha level, 95% power), we require a sample size of 266 participants (G*Power
3.1.9.4; Faul et al., 2009). Considering an attrition rate of 15%, we targeted to recruit 306
participants, which we rounded up to 320 participants. A UK sample of 320 respondents
were invited via Prolific and 328 completed the survey. Exclusion of participants accord-
ing to our pre-registered protocol (similar to Study 1) led to a final sample size of N =
288. Table 4 provides a description of the sample of Study 2 (see a detailed description of
the sample in the Supplementary Material A.6, Hauser, 2023).

9) See pre-registration at Hauser and Berger (2023).
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Table 4

Study 2: Sample Characteristics of Prolific Sample

Sample Prolific (N = 288)
Age 39.36 (SD = 11.64)
Gender (% female) 50
Political ideology (% liberal) 54
Education (% university degree) 69
Low income (% less than $50,000) 61

Note. In terms of political ideology, all participants who indicated to be “very liberal” to “somewhat liberal”
were merged and labeled “liberal”.

Procedure and Measures

Data was collected online via Prolific. After giving written consent, participants first
completed the Carbon Emission Task before completing the SIBCC and the other self-re-
port measures. Participants received a flat fee of GBP 1.1, plus any decision-dependent
bonus that followed from behavioral responses. It took participants a median of five
minutes to complete the survey. We report here on additional scales and changes to the
parameters in the Carbon Emission Task compared to Study 1.

SASSY Scale

The Six America Short Survey (SASSY) scale is an established four-item measure by
Chryst et al. (2018) derived from the original Six Americas model with 36 questions.
The four questions consider questions about the importance, personal worry and harm,
and harm to future generations by global warming. Participants responded on a 5-point
Likert-scale about the importance of global warming which we coded from 1 (Not at all
important) to 5 (Extremely important) (M = 3.52, SD = 0.92). Individual worry about global
warming was captured on a 4-point Likert-scale from 1 (Not at all worried) to 4 (Very
worried) (M = 3.05, SD = 0.78). The question about personal harm from global warming
(M =3.60, SD = 0.78) and harm of future generation (M = 4.54, SD = 0.73) was measured
on a 5-point Likert scale from 1 (A great deal) to 4 (Not at all) including the opt-out
answer of 5 (Don’t know) coded as NA (n = 2). In addition to the single items, we built a
composite scale (o = .88; M = 3.67, SD = 0.70).

Single-Item of the Six Americas Scale

We included a self-categorizing single item (Swim & Geiger, 2017) that is also derived
from the Six Americas model assessing concern on climate change to correlate our
item with the different categories of the item. Hence, participants had to self-categorize
themselves into one of six statements about climate change. The statements captured
categories of being alarmed (38.89%), concerned (38.19%), cautious (13.89%), disengaged
(5.21%), doubtful (2.08%) or dismissive (1.74%) about climate change.
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Policy Support and Political Activism

To measure participants’ policy support and political activism, we relied on two ques-
tionnaires by Swim and Geiger (2017). First, participants responded to six different
policies to what extend they support the policy on a 4-point Likert scale from 1 (Strongly
oppose) to 4 (Strongly support) (M = 3.42, SD = 0.57). Second, on a 4-point Likert scale
ranging from 1 (Never) to 4 (Often), participants reported how many times they have
engaged in four different political actions in last 12 months (M = 1.20, SD = 0.40).

Carbon Emission Task

We included a variant of the Carbon Emission Task as described in Study 1, but altered
the parameters. In Study 2, financial consequences ranged from GBP 0.2, 0.4, 0.6, 0.8
and GBP 1 and the associated retirement of carbon emissions varied from 0.5, 1, 2, 3
and 4.5 kg CO, in a fully-crossed design. The proportion of participants choosing the
pro-environmental option was similar to Study 1 (M = 0.52, SD = 0.34).

Results

To re-assess validity, we correlated the single-item with the four questions of the SASSY
scale, a continuous interpretation of the single item of the Six America Scale, policy
support and political activism, as well as the Carbon Emission Task. In terms of convergent
validity, results in Table 5 reveal statistically significant correlations coefficients in the
expected direction. SIBCC correlates with the overall mean of the SASSY scale: r = .70,
95% CI [0.64, 0.75], p < .001; with importance of global warming: r = .60, 95% CI [0.52,
0.67], p < .001; with worry about global warming: r = .64, 95% CI [0.57, 0.70], p < .001;
with individual harm by global warming: r = .49, 95% CI [0.40, 0.57], p < .001; with the
harm of global warming to future generations: r = .70, 95% CI [0.64, 0.75], p < .001; and
with the mean of the single item of the Six America Scale: r = .70, 95% CI [0.64, 0.75], p <
.001.1°

Similar to the results presented in Study 1, predictive validity was assessed through
correlations between the SIBCC and outcome measures, among them policy support,
political activism (Swim & Geiger, 2017), and behavior in the Carbon Emission Task
(Berger & Wyss, 2021a). Results show that the single-item measure correlates positively
and statistically significant with policy support: r = .59, 95% CI [0.51, 0.66], p < .001;
political activism: r = .16, 95% CI [0.04, 0.27], p < .001; and with pro-environmental
behavior: r = .33, 95% CI [0.22, 0.43], p < .001.

10) See Supplementary Material Table A.7, Hauser (2023), for Spearman correlations.
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Furthermore, we test the degree to which SIBCC predicts outcome measures (CET behav-
ior, policy support, and political activism), both with and without controlling for other
demographic factors (see Table 6). Throughout all models, SIBCC relates to the outcome
measures, as expected.

Table 6

Linear Regression of SIBCC on CET Behavior (Models 1 and 2), Policy Support (Models 3 and 4), and Political
Activism (Models 5 and 6)

Variable (1) (2) 3) (4) (5) (6)
(Intercept) 052 **%(0.02)  0.477%(0.05)  3.427%(0.03)  3.627%(0.07)  1.207%(0.02)  1.13**(0.07)
SIBCC 0.117%(0.02)  0.12**%(0.02)  0.34***(0.03) 0.32***(0.03) 0.06**(0.02)  0.06**(0.03)
Gender 0.08*%(0.04) -0.08(0.05) 0.00(0.05)
Age 0.03(0.02) 0.04(0.03) -0.02(0.03)
Political ideology -0.00(0.02) -0.10***(0.03) -0.01(0.03)
Education -0.00(0.04) -0.10(0.06) 0.10%(0.06)
Low income 0.01(0.04) -0.14**(0.06) -0.00(0.05)
Observations 288 268 288 268 288 268
R-squared 0.11 0.14 0.35 0.43 0.02 0.04

Note. The table presents estimates from ordinary least squares (OLS) regressions. All continuous predictors are
mean centered and scaled by 1SD. Robust standard errors are shown in parentheses. Gender is dummy-coded
(1 if female) as well as education (1 if at least university degree) and low income (1 if below GBP 50,000 annual
income).

*, ** and *** document significance at the 10%, 5%, and 1% levels, respectively.

Finally, we examine discriminant validity, as in Study 1. Contrary to the Prolific sample
in Study 1, we do not detect a significant difference (U = 9678, p = .312, Mann-Whitney
test) of belief in climate change perceptions between women (M = 3.47, SD = 1.96, n
= 144) and men (M = 3.22, SD = 2.11, n = 144) from the Prolific sample in Study 2.
Similar to findings in Study 1, we found statistically significant (U = 6152, p < .001
Mann-Whitney test) greater climate change perceptions of liberals (M = 3.99, SD = 1.42, n
= 155) compared to conservatives (M = 2.59, SD = 2.59, n = 133).

Discussion

Study 2 confirms the findings about convergent and predictive validity obtained in Study
1, supporting the usage of the single item. In addition, we extend findings from Study
1 by showing that SIBCC correlates with an alternative set of measures designed to test
belief in climate change, and with novel outcome variables tapping into policy support
and activism. In addition to the validation work mainly intended here, we also show
that the related measures assessing belief in climate change (SASSY, Six Americas) are
correlated with a consequential, but abstract behavioral measure (i.e., the CET).
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General Discussion

In the present research, we investigated the validity of a novel and brief measure to
assess belief in climate change with a single item. Across two studies, we show that
the item is a suitable alternative to longer instruments. Results in Study 1 support the
validity of the single item through establishing convergent, predictive, and discriminant
validity. Consistent with the results in Study 1, we replicate and extend our findings in
Study 2.

One particular strength of our studies is the inclusion of a consequential behavioral
measure with actual environmental consequences. In many cases, ostensible validity
support may be artificially increased through common-method variance (Podsakoff et al.,
2003). Here, we circumvent this issue and thus follow calls that researchers should apply
rigorous measurement models and demonstrate that the proposed measure operates as
theoretically predicted beyond the world of self-reports (Kaiser & Lange, 2021).

The single-item SIBCC measure complements the single item of the Six America
Survey (Swim & Geiger, 2017) and the SASSY scale (Chryst et al., 2018), which are
both also correlated with the Carbon Emission Task. SIBCC therefore presents a viable
alternative to other measures, enabling researchers to choose among various established
measures using a single item (e.g., Swim & Geiger, 2017) or a few items (Chryst et
al.,, 2018; Poortinga et al., 2019). Possible use-cases include screening people out for
dismissing anthropogenic climate change or to quickly assess belief in climate change
when it is not the primary interest of a study.

Despite the disadvantages that one-item measures may bring, recent research calls
for more single-item constructs (Allen et al., 2022). Although these often come with a
negative reputation, most research published on single-item measures shows that they
are often as valid and reliable as their multi-item counterparts (Ahmad et al., 2014; Ang
& Eisend, 2018). Climate change beliefs are particularly important to assess in large-scale
surveys (e.g., household surveys, panels, international Many Labs projects, etc.) and the
need for brief, validated measures is increasing. That said, a single-item measure of belief
in climate change does not come without limitations. For example, it cannot capture
complex multi-dimensional attitudinal structures. However, the measure is not designed
to replace existing longer instruments, but rather to be included as an additional instru-
ment to our toolbox of assessing public belief in climate change when survey space is
limited. Our hope is that an additional validated ultra-short assessment instrument will
increase the evidence-base, as the one-item measure can easily be incorporated in larger
studies.
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