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1. Introduction

A key activity of the ALMONDO project involves the design and implementation of an information
provision experiment, aiming to understand and measure how contents shared on social media by
different stakeholders affect individual beliefs on climate change. We achieve these objectives by
assessing prior beliefs by means of questions collected from the relevant literature. Then, respondents
are randomly assigned to one of three possible information provisions, consisting of real-life social media
posts. After the information provision, we evaluate the posterior beliefs by means of questions related to
prior ones. Finally, we add questions that invite the subject to perform real actions, to measure propensity
to take an active stance on the relevant issue. Comparing how beliefs change from prior to posterior

depending on the treatment, we can assess how beliefs change because of the information provision.

This report briefly summarizes the relevant literature and details the experimental protocol, the survey

structure and its implementation, as well as the preliminary results from the first pilot study conducted



on a non-representative sample of respondents. This analysis is meant to shed light on the dynamics of

climate-related opinions.

2. Literature Review

Survey experiments have been growing in popularity in the last years to investigate a wide range of topics
in economics (Haaland et al., 2021), political science (Druckman et al., 2011) and in other domains.
Climate change is no exception (McGrath, 2018). In particular information provision experiments, where
researchers generate evidence by varying the subjects’ information sets (Haaland et al., 2021), have
shown to be an increasingly accepted tool to assess theories about the public’s beliefs on climate change’s
existence and risk (Deryugina and Shurkov, 2016, Sanz-Menendez and Cruz-Castro 2019), scientific
consensus (Van der Linden et al. 2015, Diamond et al. 2020), and related policy support (Douenne and
Fabre, 2022, Tzamourani 2022), as well as in measuring the impact of misinformation (Benegal and
Scruggs, 2018, Hardy and Jamieson, 2017, Van der Linden 2015).

Most studies find a significant effect of information provision on the targeted belief in the expected
direction, but the size of the effect is highly heterogeneous both cross-sample within a single study and
across studies. In what follows we review the main results in three specific areas of the literature:
experiments that inform subjects about the scientific consensus on climate change, experiments that
provide misinformation to respondents, and experiments that look at policy support.

Information provision about scientific consensus on climate change seems to be generally effective to
shift the public’s perception on the consensus itself and own personal beliefs on anthropogenic climate
change, in line with the “Gateway Belief Model” (Lewandowsky et al, 2013, Deryugina and Shurkov,
2016, Cook and Lewandowski, 2016, Van der Linden et al. 2015, Kerr and Wilson 2018, Diamond et al.
2020). However, there is also evidence of no effects beyond the perception of consensus (Bolsen and
Druckman, 2018, Bolsen et al. 2014, Dixon et al. 2017). Survey question structure and phrasing, source
credibility, and communication style can have a significant impact on the size of the measured effect of
the information (Sanz-Menendez and Cruz-Castro 2019, Schuldt et al 2015, Van der Linden et al 2014,
Motta et al, 2019). Individual-specific factors such as ideologization and politicization can also affect the
impact of the consensus statement across the population (Bolsen and Druckman, 2018). In contrast, Van
der Linden et al 2018 find that a consensus statement induces convergence across the political spectrum
by increasing perceived consensus for conservatives by a larger amount. Heterogeneity in impact can be

driven also by subject characteristics other than ideology such as differences in education, media



exposure, or socio-demographics (Zhang et al. 2018). While a large part of information provision
experiments focused on consensus statements and mainly textual information, Gustafson et al 2020
provided a treatment consisting in a real 90-second radio story on the effects of climate change, in order
to capture the role of emotions in shifting beliefs. The study finds positive effects on global warming
beliefs and risk perceptions.

Another important line of work studies the effects of climate misinformation and possible counters to
those effects. Usually providing misinformation seems to lower significatively subjects’ belief and
commitment in fighting climate change (Benegal and Scruggs, 2018, Hardy and Jamieson, 2017, Van der
Linden 2015). McCright et al. (2015) finds that the impact of misinformation on climate beliefs and
climate policy support depends on political orientation, with conservatives more exposed than liberals.
However, most of the studies find the effect of misinformation to be roughly equal among the populations
of respondents. Regarding ways to counteract misinformation, “inoculation” techniques (where the
misleading information is exposed as such by highlighting inconsistencies or political motivations) seem
to be effective in neutralizing the impact of misinformation (Cook et al., 2017, Van der Linden et al.,
2017). Benegal and Scruggs (2018) tested a misinformation-plus-correction statement design and found
that correction statements from one's own political party are the most effective in balancing the effect of
the misinformation treatment.

While most studies addressing beliefs over the reality of climate change find a significant treatment effect,
albeit of varying size, the impact of information provision experiments on policy support and climate
change mitigation behaviors seems much weaker. For example, Catner and Rolvering 2022 finds that
providing information on carbon pricing and revenue recycling affects the beliefs and attitudes of the
population on average over the policy but fails to change perceptions and policy support for climate
skeptics and are in general heterogeneous across population subgroups. Conversely, Andre et al. 2021
find that providing information on the prevalence of climate-friendly behaviors among peers affects more
strongly individuals who are skeptical about the existence and threat of global warming.

Deryugina and Shurkov, 2016 provide information on scientific consensus and find that the treatment
affects beliefs on climate change but not policy stance or willingness to donate to climate change-related
causes. Douenne and Fabre, 2022 find that an information treatment on a carbon tax and dividend policy
scheme changes the subjects’ support to the policy, but the shift is small.

Eliciting pre-treatment or prior beliefs together with posterior beliefs in information provision
experiments can be advantageous to estimate heterogeneous treatment effects and can mitigate concerns
about priming. However, they present the potential downside of generating stronger demand effects,

consistency bias and can confuse the respondent (Haaland et al, 2021). In survey experiments about



Climate Beliefs, many scholars prefer not to elicit priors, thus relying solely on the difference between
treatment and control group to measure treatment effects (Deryugina and Shurkov, 2016, Douenne and
Fabre, 2022, Bolsen et al 2014, Bolsen and Druckman, 2018, McCright, 2015). Others instead propose
pre-treatment questions that are identical to post-treatment ones (Van der Linden et al 2015, Van der
Linden et al 2017, Diamond et al 2020, Zhang et al 2018, Kerr, Wilson 2018, Gustafson et al 2020). In
this case, in order to mitigate the exposure of the respondents to researcher demand effects and
consistency bias, most of these studies introduced neutral or unrelated information in the survey in order
to increase the psychological distance of the subject between pre- and post- treatment belief assessment.
However, no study surveyed on the subject tries to use a different elicitation mode for prior and posterior
beliefs, an approach employed in survey experiments in economics (Coibion et al., 2019b, Haaland and
Roth, 2021).

Studies vary as well in terms of questionnaire structure and how the outcome variables are measured.
Studies focusing on scientific consensus information as treatment typically employ 0-100 scales (Van der
Linden et al. 2015, Van der Linden et al. 2017, Kerr and Wilson, 2018), but Likert scales with five or
seven outcomes are not uncommon in experiments that explore misinformation, framing or other research
questions (Diamond et al. 2020, McCright et al, 2015, Bolsen et al. 2014, Bolsen and Druckman 2018).
This heterogeneity can potentially have an impact on results comparability as it affects the measurement
of beliefs (Schuldt et al. 2015, Motta et al., 2019).

Many information provision experiments involve presenting the treatment group with information about
a topic, while a pure control group receives no information (“pure control” design). An alternative
approach would involve providing both the treatment and control groups with different sets of
information (“active control” design). In survey experiments on climate change, a large number of studies
employ a pure control design (Douenne and Fabre, 2022, Bolsen and Druckman, 2018, Deryugina and
Shurkov, 2016, Van der Linden et al 2015, Kerr, Wilson 2018), while just as many studies employ some
sort of active control, either in the form of neutral or unrelated information (Diamond et al, 2020,
McCright et al, 2015, Hardy and Jamieson 2017) or of performing a neutral cognitive task (Van der
Linden et al 2017, Gustafson 2020, Zhang et al, 2018).

Studies also differ in terms of the specific treatment design. Most studies have opted for a text-only
statement that is supposed to be simple to read and easy to understand (Van der Linden et al 2018, Zhang
et al 2018, Bolsen and Druckman 2018). This is true in particular for studies focusing on scientific
consensus-based information treatments: a typical example is a phrase similar to: “97% of climate
scientists have concluded that human-caused climate change is happening”. Occasionally, multiple

treatment conditions are provided to distinguish between statements that are similar in content but



different in form. For example, Deryugina and Shurkov (2016) distinguish between an “hard” and a “soft”
treatment (depending on how specific/general the provided information is), while Van der Linden et al.
(2014) couple a consensus statement with a “metaphor” statement to test the effectiveness of metaphors
to enhance the impact of the statement (for example: “If 97% of engineers concluded that a particular
bridge is unsafe to cross, would you believe them? 97% of climate scientists have concluded that human-
caused climate change is happening”). Other studies couples short text information with various kinds of
infographics (Van der Linden et al. 2017, Cook and Lewandowski, 2016). A minority of the studies
reviewed departed from this practice by providing information in different formats like real world
newspaper articles (Hardy and Jamieson, 2017), videos (Van der Linden, 2015), or radio stories
(Gustafson et al 2020).

In general, studies do not try to assess to what extent the information provided and its source are perceived
as credible (with the exception of Deryugina and Shurkov, 2016), even though there is evidence of the
fact that source credibility affects treatment effect (Sanz-Menendez and Cruz-Castro 2019).

The literature on survey experiments on climate change beliefs is rich and quickly expanding. It displays
a high degree of heterogeneity both in terms of design choices (belief elicitation strategy, questionnaire
structure, control and treatment design) and results. Generally, studies find a significant treatment effect
on climate beliefs in the expected direction, but the effect size varies across studies and across population
subgroups. Moreover, it is unclear whether a shift in beliefs about the reality of anthropogenic climate
change has a direct link with climate policy support and commitment to fight climate change, which

seems relatively unaffected by the information treatment.

3. Experimental protocol, survey structure and survey
implementation

Our survey experiment on climate change beliefs is structured as an information provision experiment,
with the objective of understanding and measuring how content shared on social media by different
stakeholders affects individual beliefs on climate change.

First, the questionnaire administers three questions with the aim to assess the respondent’s socio-
demographic background. Next, the subject’s beliefs on the existence and relevance of Anthropogenic
Climate Change are elicited, both before and after an information provision treatment. In order to avoid
researcher-demand effects, priming or other sources of bias, the questions posed after the treatment are
worded differently than before treatment. The treatment consists in social media posts dealing with

Climate Change. Respondents are randomized into three different treatment groups. One group is



exposed to content stressing the impact of climate change and the role played by humans. A second group
is shown content that is dismissive of the climate crisis and minimizes the role of human activities. The
third group is exposed to non-climate related material and acts as an active control. In order to avoid
researcher-demand biases in those assigned to control, some additional questions on a non-related topic

are assigned, both pre- and post- treatment.

More in detail, the survey consists of seven blocks. The first block introduces the survey, presents the
consent form for personal data usage, provides data protection and privacy details, asks three
demographic questions, and defines the concepts of climate change and gender pay gap. The second
block consists of seven questions regarding the respondent’s opinion on a given statement. Five of those
items focus on climate change, while two on an unrelated topic (gender roles and gender equality). The
purpose of those two questions is to mask possible researcher demand effects for the subjects assigned
to the active control group, which will be exposed to social media content related to the same gender
related themes. The main purpose of this survey block is to assess the prior beliefs of respondents on the
reality, anthropogenic nature and urgency of climate change. After answering the questions of the second
block, the respondent is randomly assigned to one among the three groups for the information provision
(labeled “IPCC”, “CO2”, “EIGE”).

The third, fourth, and fifth block introduce and present the information treatments. These blocks have
the same structure: a first introductory page describing the organization and three posts shared on social
media via their official accounts. Each post is on a different page with a few explanatory points.

The IPCC treatment shows content posted on social media by the Intergovernmental Panel on Climate
Change (IPCC), a United Nations body for assessing the science related to climate change. This
information treatment is expected to shift opinions towards the current scientific consensus (i.e., that
climate change is real, related to human activities) and increase support for green policies.

The CO2 treatment displays content posted on social media by the CO2 Coalition, a non-profit
organization dismissing the climate crisis and arguing that the increase of carbon dioxide in the
atmosphere has positive effects. This second information treatment is expected to shift opinions in the
direction of larger skepticism in the current scientific consensus and decrease support for climate-related
policies.

Finally, the EIGE treatment shows content posted from the European Institute for Gender Equality (EIGE)
on the issue of the Gender Pay Gap, a topic unrelated to climate change. This third assignment is expected

to work as an active control, with no significant effect on climate-related opinions.



After the information treatment is administered, posterior beliefs are collected. The sixth block of the
questionnaire contains four questions on climate related topics aimed at assessing in an indirect way
climate change opinions as well as two questions related to gender roles. The final block contains two
questions (one on the reality of climate change and one on its human-induced nature) that are rephrased
versions of those asked before the information provision, in order to measure the shift in beliefs induced
by the treatment, two questions that involve real actions, and three standard questions on the quality of
the survey. The two questions involving real actions concern choosing a post to be shared and a petition

to sign and to donate to.

At the moment of the writing, the survey has been administered to a smaller fraction of the representative
panel in order to test for possible sources of bias, confusion or distortion among respondents. Preliminary
results are therefore not robust and will be updated in the next steps of the implementation phase.

By the end of the implementation phase, the survey will be administered to a representative sample of
the general Italian population between 18 and 64 years of age, stratified by age, gender, geographical
macro-area, educational qualification (graduates vs. non-graduates) and employment status (employed
vs. not employed). Given the nature of the survey experiment of the study, the only available technique
to reach respondents is by means of Computer Assisted Web Interviewing (CAWI). The panel of

respondents is estimated to be around 2000 units and it is being provided by a private company (SWGQG).

4. Descriptive statistics

a. Demographics

In the pilot study, the survey was administered to a total of 607 individuals, constituting about 30% of
the target sample size. Out of these, 574 (94.5%) carried on the survey until the end, while the rest were
screened out, or failed to complete it. Questionnaires were carried out on average in less than 6.6 minutes.
Of the subjects who finished the questionnaire, 248 (43.7%) were males, while 323 (56.3%) females,
while 3 individuals identified themselves as non-binary (Figure 1). Our sample presents a median age of
48 years, slightly older than the Italian general population.

The reported household income distribution is depicted in Figure 2. The modal outcome for this item is
the bracket 25.000-49.999€, more or less in line with the income distribution for households in Italy (the

median income for Italian households is around 30.000€).
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Figure 1: Sample distribution by Gender (left) and Age (right).
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Figure 2: Sample distribution by household income brackets

b. Prior beliefs

In terms of prior beliefs, the overwhelming majority of the sample seems to be sensitive to the issue of
climate change and aware of the impact of climate change on their lives. On average, respondents
strongly believe that climate change is real, are convinced that climate change will bring mostly negative
consequences, and that it brings short term consequences (Figure 3). Moreover, they are on average
convinced that human activities are a major cause of climate change, and that their local area will be
influenced to some degree by climate change (Figure 4). Between-group differences across treatment
groups are small. Nevertheless, it is important to note that there is a small minority of respondents (around

10%) that is skeptical about the existence, relevance and human-relatedness of Climate Change.



Reality Impact

100 100

75 75
X 50 R 50
.
. .
{ ]
25 i ® b~ 25 ' ¢
° | a ]
- .
* $
.
0 . . . 0 L] .
co2 Control IPCC Cco2 Control IPCC

100

75

25

Delay

coz2 Control IPCC

Figure 3: Agreement on a 0-100 scale to the statements: “I believe that climate change is real” (left), “Overall, climate

change will bring more negative than positive consequences to the world” (center), and “The consequences of climate

change will only be experienced in the far future” (right). The box covers the middle 50% (IQR) with the median as a

horizontal line, whiskers span typical values (within 1.5 times the IQR), and dots represent outliers.
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Figure 4: Opinions on a 7-item likert scale on the statements: “Human activities are a major cause of climate change”

(left) and “My local area will be influenced by climate change” (right)

c. Posterior beliefs

Despite the general =~ widespread belief that anthropogenic climate change is a real, important and
urgent problem, policy support for climate policy measures such as the carbon tax is relatively mild, with
a median support of 50/100 across the all treatment groups (Figure 5), and no significant differences
across treatment groups. This suggests that policy support may not be strictly related to climate beliefs,
a result that is found also in the existing literature. Median support for improving vital infrastructure

resilience is higher, but still homogeneous over all three groups.
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Figure 5: Support on a 0-100 scale to the policies: “"Increasing taxes on fossil fuels, such as oil, gas, and coal"”(left),
and “ "Investing public money to make vital infrastructure (for example, energy utilities, power lines, cell towers) more

resistant to climate change risks” (right).

As is shown in Figure 6, posterior beliefs on the existence of climate change, elicited by question Q14
(Climate change is NOT occurring), are somewhat different between the three groups. The IPCC
treatment group exhibits the lowest mean support to the statement (16.6 %) versus a mean support of
21.4% for the control group and 25.2% for the CO2 group. The three groups express similar beliefs that
climate change is a human-caused activity (Figure 6, right panel) with no clear difference across groups.
However, people that belong to the CO2 treatment group seem to express less sharp opinions with respect

to the other two groups, with the share of “Strongly Agree” about 5% smaller than the overall average.
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Figure 6: Agreement on a 0-100 scale to the statements: “Climate Change is NOT occurring” (left), opinions on a 7-

item likert scale on the statements: “The main causes of Climate Change are Human activities” (right).

d. Action engagement

Finally, we investigate whether respondents would be ready to engage in a concrete action to support the
fight against climate change. Results are reported in Figure 7. The first action is to share social media
content on their profiles between EIGE, IPCC or CO2 coalition posts. Here there seems to be a trend by
participants to share the same type of content that they were exposed to, even though the distributions
conditional on treatment assignment are still too similar to claim statistical significance.

Similarly, we ask respondents whether they would be willing to sign a petition. Three alternatives are
provided: a climate change-related petition (calling governments to take steps to tackle the climate
change challenge), labeled “COP26”, a gender gap-related petition, labeled “Gender Gap”, or None. In
this case, values are very similar across all three groups.

Finally, we ask respondents whether they would be willing to donate a sum up to 50€ to the petition they

signed for. The distributions are very similar across treatment groups.
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Figure 7: Willingness to share social media content (left) and sign petition (right) by treatment group
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5. Concluding remarks

The ALMONDO project aims to provide valuable insights into the mechanisms by which social media
content influences individual beliefs about climate change. Through the experimental protocol outlined
in this report, we have established a robust framework for assessing the impact of different types of

information provision on prior beliefs, as well as the propensity to take action on climate issues.

The preliminary results from the pilot study, while based on a small sample, offer promising suggestions
for further analysis as the project progresses and more comprehensive data is collected. At the current
stage, some differences emerge between treatment groups with respect to their beliefs on climate change,

but no clear effect is registered in terms of policy support or behaviour, in line with existing literature.

Future work will aim to expand the sample size through the help of a private panel provider, and examine

the effects of social media exposure on climate-related beliefs and behaviors. By understanding these



dynamics more deeply, the ALMONDO project will contribute to a better understanding of how
information provision can influence public engagement with climate change issues, ultimately guiding

more effective communication strategies for climate action.
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