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ABSTRACT

We explore the impact of narratives on beliefs and policy opinions through a survey experiment that exposes US
subjects to two media-based explanations of the causes of COVID-19. The Lab Narrative ascribes the pandemic
to human error and scientific misconduct in a Chinese lab, and the Nature Narrative describes the natural causes
of the virus. First, we find that both narratives influence individual beliefs about COVID-19 origins. More precisely,
individual beliefs tend to be swayed in the direction of the version of the facts to which one is more exposed generating
a potential source of polarization by exposure. Second, only the Nature Narrative unidirectionally affects policy opinions
by increasing people’s preferences toward climate protection and trust in science, therefore representing a channel for
one-sided polarization by exposure. Finally, we also explore the existence of heterogeneous effects of our narratives,
finding that the Lab Narrative leads to opinion polarization between Republican- and Democratic-leaning states on
climate change and foreign trade. This indicates the existence of an additional channel that can lead policy opinions to
diverge, which we denote polarization by social context.

Introduction

In both Europe and the U.S. there is well documented evidence of a divergence in public opinion regarding how
society operates. The data on political beliefs illustrates that these differing positions have been widening over time,
thus potentially undermining the proper functioning of democratic institutions[1, 2]. In this setting, when designing
policies aimed at bridging these divides, it is important to take into account the coexistence of competing stories or
representations used to interpret a specific society or period, which can be defined as narratives[3, 4]. Indeed, opposing
narratives can emerge as a natural outcome of the process through which a society forms collective beliefs[5]. Moreover,
there is mounting evidence that individuals are subject to selective exposure to news, and the advent of social media has
amplified this trend [6, 7, 8]. A relevant question is, therefore, whether marginal exposure to one of two contrasting
narratives can influence individual opinions in a distinct way, thus potentially constituting an additional channel for
opinion polarization, which we denote as polarization by exposure. Furthermore, does this effect of narratives also spill
over to opinions about policy issues that are not explicitly mentioned by the story that is being portrayed?

The breakout of COVID-19 pandemic represents an ideal setting to examine these issues, since in the early days
of the pandemic, two prominent stories emerged to explain the origins of the disease. The Lab Narrative essentially
suggested that the pandemic originated as a result of human error and scientific misconduct in a laboratory in China.
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The Nature narrative described the biological and genetic origin of the disease (without explicitly attributing its cause
to human actions). In this context, we conducted a survey experiment to see whether narratives about the origin of the
COVID-19 pandemic influenced people’s opinions on both the origin of the pandemic and on relevant policy issues that
are not explicitly mentioned by the narratives. In this respect, the present study contributes to the literature on priming
[9] since we study how priming subjects with specific narratives can subsequently affect the way in which they interpret
and form their opinions about different policy domains. However, the novel feature of our study is that these policy
dimensions are not directly related to the stories subjects are exposed to. Thus, considering these indirect effects allows
us to explore whether COVID-19 explanations can evoke wider narratives that have an influence on policy opinions.

The survey experiment was conducted on US nationals in the early days of the COVID-19 pandemic in May 2020.
Subjects were randomly exposed to one of the two alternative media-based explanations of the origin of the pandemic
that appeared on media outlets on both sides of the political spectrum (see the supplementary material for details).
We analyze the impact of these narratives on opinions concerning the origin of the pandemic as well as on three
relevant policy issues: trade openness, climate change, and trust in science. An illustration of the structure of the survey
experiment is presented in Figure 1.

Figure 1. The structure of the questionnaire used in the survey experiment

Notes: This figure shows the structure and the implementation timeline of the questions constituting our questionnaire.
1st Block: subjects were randomly assigned to a narrative treatment or a control group. Those in the narrative treatment were either
assigned to the Lab Narrative or Nature Narrative, and exposed to two extracts about the same story, based respectively on coverage
from Fox News and CNN. Subjects in the control group did not observe any narrative.
2nd Block: for each of three policy domains (foreign trade, climate change prevention, scientific progress) subjects were asked
to indicate how much they agreed or disagreed with a statement affirming its social desirability on a 5-point Likert scale (with 1
indicating agreement and 5 disagreement). These issues were presented in a randomized order.
3rd Block: participants were asked to allocate 100 points across four potential causes of COVID-19, the greater the number of points
allocated to a given cause, the more the subject believed in a specific explanation. The potential causes considered were: (i) the virus
originated from an accident in a lab; (ii) the virus originated in nature as a result of natural processes; (iii) the virus is a weapon the
countries use against each other; (iv) other (free form text indicating which).
4th Block: we gathered information on the subjects’ state of residence, and they were asked other socio-demographic questions,
including gender, age, occupational and educational status, income situation, and whether lockdown restrictions were active in the
state where they were living.

The selected policy issues are not explicitly related to the origin of the pandemic but are more broadly related to
larger narratives that the Lab narrative and Nature Narrative could activate. Our claim is that, if the Lab Narrative and
Nature Narrative are connected to wider narratives, then they can also succeed in influencing opinions on relevant policy
issues. More specifically, the Lab narrative that portrays China’s negative role in political and economic processes in
the US, implicitly sheds negative light on policies favoring international trade as well as casting doubt on the reliability
of scientific progress. On the other hand, the Nature Narrative reflects the view that, as humans, we are often unaware
of our limited understanding of how nature operates and implicitly encourages the adoption of more respectful behavior
to reduce negative environmental consequences, such as climate change, and highlights the merits and importance of
science in identifying the genetic characteristics of the virus. Moreover, these narratives may also be considered as
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political cues, where the Lab Narrative may echo a wider conservative view of the world [10, 11], while the Nature

Narrative is more likely to be associated with a liberal perspective. This means that narratives can also affect opinions
on policies which are not explicitly referred to in the story. So, the Lab Narrative could have a negative impact on
the perceived relevance of climate change, if this stance reflects a conservative view, while the Nature Narrative can
positively affect the opinions on the importance of trade openness as this may resonate with a more liberal outlook. To
test these claims, we examine whether marginal exposure to one of the two narratives generates diverging views on both
the causes of the pandemic and on the three specific policy issues as mentioned above.

Our study has the following distinguishing features that allow us to adequately address empirical issues related to
endogeneity problems and difficulties in tracking the origin and evolution of narratives, that limit the possibility of
using observational data to isolate their causal effect on opinions and behaviors[12]. First, we use existing alternative
explanations that naturally emerged from the US society instead of using simulated/artificial narratives built ad hoc, as
in other studies exploring the role of narratives on individuals’ evaluations and choices[13, 14, 15].

With respect to previous contributions, this feature, which we share with two recent studies, increases the external
validity of our findings [16, 17]. Second, our design is especially adequate for analyzing the impact of narratives on
policy opinions, since we elicit these opinions right after the narrative treatment, as well as randomizing the order with
which the policy issues are presented. Third, in order to identify the role of the narration itself rather than the explicit
political or ideological slant of the media outlet, we focus on narratives that appeared on media outlets on both sides of
the US political spectrum and remove all references to the outlets themselves.

Experimental context
The main reason for exploiting the COVID-19 outbreak to study the impact of narratives is that its exceptional nature
triggered a genuine demand for explanations, leading to the emergence of different stories describing the origin of the
pandemic. Indeed, there is evidence that quickly spreading diseases that increase the risk of serious illness or death can
be great sources of anxiety, and there is robust evidence that anxiety positively affects information seeking[18, 19].
Moreover, the health emergency was universally salient and, to some degree, impacted everyone’s life through lockdown
restrictions as well as producing severe socio-economic and psychological consequences. These conditions were further
exacerbated by the lack of scientific consensus on the real causes of COVID-19 and the absence of clear-cut scientific
evidence to test and compare alternative conjectures. In fact, the origins of COVID-19 remained uncertain even during
the Biden administration[20].

Although it may be argued that the explanations about the origin of the pandemic that we consider as treatments
are not the only existing ones, we focused on these for three different motives. First, as previously mentioned, each
of these stories represents a cue or a reminder of an existing, bigger narrative. Second, each story was covered by
well-established existing media networks on both sides of the US political spectrum (CNN and Fox News). This
implies that, although each story could be perceived as being related to a specific political ideology, it is reasonable to
assume that subjects of different political orientations were exposed to both, although possibly with different intensity.
Therefore, our treatments recall existing or recurrent views that a substantial number of people were aware of, but given
the lack of scientific consensus, it was unlikely that a significant share of the population had already established firm
beliefs about. Third, as can be seen from the Google Trends evidence reported in Figure 2, both narratives appeared
almost simultaneously in the US public discourse at the end of January 2020 and, since then, coexisted following a
similar temporal pattern of diffusion.

In terms of policy issues, we chose to focus on trade openness, climate change, and trust in science for two main
reasons. First of all, because, as mentioned previously, both explanations may activate much larger narratives, and thus
they may influence public opinion on relevant policy issues related to those larger narratives. Second, these issues are
animating a vivid public debate in the US. As stated by a recent Gallup Poll, trade openness and climate change are two
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of the ten issues Americans believe to be of the utmost importance[21], and trust in science has proven essential for
addressing epidemics and health problems that may arise[22].

Figure 2. Narratives and Google Trends

Notes: These graphs report the Google daily search trends for each of the four terms in the headline. The peak popularity of each
term over the reported period is normalized to 100. On March 17, 2020, Nature Medicine published an article that affirms that
COVID-19 originated in wildlife, while on April 15, 2020, Fox News released a report promoting the lab origin of COVID-19.

Predictions
We formulate our empirical predictions for the impact of narratives on beliefs and policy opinions by grounding them on
the relevant literature. Research in behavioral economics and psychology suggests that narratives can enhance mental
representations of reality (frames) and provide effective reference points in forming opinions and making decisions that
individuals constantly confront with [23, 24, 25]. More specifically, the availability and representative heuristics[26]
provide the behavioral foundations for our predictions. According to the availability heuristic, when presented with
a question on an issue for which subjects do not have a well-defined opinion, they will refer to the closest available
memory they can recall. In line with this idea, exposing subjects to alternative stories could alter their opinions about the
origin of COVID-19 accordingly. Another documented effect, known as persuasion bias, confirms that individuals tend
to be influenced by the repetition of messages, even if these do not contain new information [27]. These considerations
lead to our first prediction:

H1 Exposing individuals to an existing narrative on the causes of the COVID-19 pandemic will affect subjects’ beliefs
on the causes of the pandemic, in line with the story they are exposed to.

Regarding our second prediction, the rational framework suggests that, as long as the information on the true cause
of the pandemic also provides policy-relevant information, an informative message on the cause also rationally affects
beliefs on these policy issues. In terms of behavioral mechanisms these could operate again through the availability
and representative heuristics for those issues on which the narrative implicitly contains policy indications (i.e. the Lab

Narrative on trade and trust in science and the Nature Narrative on climate change and trust in science), or alternatively
the narratives may act as political or cultural cues. In this latter case, the story evokes a wider political narrative that
contains policy indications even if they are not explicitly mentioned in the extract that the experimental subjects are
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exposed to. Thus, the Lab Narrative should negatively affect support for climate change prevention since this stance
may be associated to a conservative view, and the Nature Narrative should positively affect support for trade openness
in line with a more liberal perspective. These considerations lead to our second prediction:

H2 Exposing individuals to an existing narrative on the causes of the COVID-19 pandemic will affect subjects’ opinions
on policy issues as implied by the narrative they are exposed to:

a. Lab Narrative - less support for trade openness, climate change prevention, and scientific progress;

b. Nature Narrative - more support for trade openness, climate change prevention, and scientific progress.

Results

Narratives and causes of COVID-19 - testing H1
We used a constant-sum scale question to measure individual beliefs on the causes of COVID-19. More precisely, the
respondents were asked to allocate 100 points among four potential causes: the virus was the result of a laboratory
accident, the virus originated from a natural process, the virus was a weapon used by countries against each other, and
other causes. The greater the number of points assigned to a particular cause, the stronger the belief that a cause is
responsible for the emergence of COVID-19.

Figure 3 illustrates the unconditional means of the points assigned to each listed cause of COVID-19 and their 95%
confidence intervals. The descriptive analysis seems to suggest that our narratives are effective in convincing subjects
about the causes of COVID-19. More specifically, those exposed to the Lab Narrative allocate more points to the
hypothesis that COVID-19 is a consequence of a laboratory accident than those exposed to the Nature Narrative or no
story. In a similar vein, those facing the Nature Narrative allocate more points to the option that COVID-19 is a natural
phenomenon than those facing the Lab narrative or no story. Finally, those facing no story or the Lab narrative are
more likely to think that COVID-19 is a secret weapon than those exposed to the Nature Narrative. According to the
Kruskal-Wallis test reported in the supplementary material, the differences across treatments are statistically significant
(χ2(2) is 182.647 (p = 0.000) for the accident hypothesis, 138.661 (p = 0.000) for the nature hypothesis, and 13.815
(p = 0.001) for the weapon hypothesis).

Figure 3. Average points assigned to COVID-19 causes
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Notes: Bar chart indicating the average points that respondents assigned to the listed causes of COVID-19 and their 95% confidence
intervals for each treatment group.
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Since the points assigned to COVID-19 potential causes are linearly dependent, we assess the effects of covariates
on individual beliefs by using a choice modeling approach. Specifically, we estimate a multinomial logit model
using the number of points assigned to each listed cause as weights[28]. Based on the estimates reported in the
supplementary material (Table S2), Figure 4 illustrates, for each treatment group, the predicted probabilities assigned
by individuals to the four different hypothetical causes of COVID-19. The capped spikes indicate the corresponding
95% heteroskedastic-robust confidence intervals.

Panel A of Figure 4 reveals that when individuals are exposed to the Lab Narrative, the probability they assign to
the hypothesis that COVID-19 resulted from a lab accident significantly increases by 12 percentage points (p≤ 0.001),
passing from a probability of 0.21 to 0.33. In contrast, this probability slightly decreases by 3 percentage points
(p≤ 0.05) when subjects read the Nature Narrative.

Panel B of Figure 4, on the other hand, shows the opposite effects. The probability that subjects assign to the
hypothesis that COVID-19 was the result of a natural phenomenon decreases by 10 percentage points (p≤ 0.001) with
exposure to the Lab Narrative and increases by 8 percentage points (p≤ 0.001) with exposure to the Nature Narrative.
Finally, while the Lab Narrative does not significantly affect the probability that subjects assigned to the other two listed
causes of COVID-19, the Nature Narrative reduces these two average probabilities. In other words, while participants
exposed to the Lab Narrative tend to replace the natural origin hypothesis with the lab-accident hypothesis without
affecting the perceived likelihood of the other causes, exposure to the Nature Narrative is also associated with a decrease
in the points assigned to the conspiracy hypothesis that COVID-19 is a weapon used by countries against each other
(−2 percentage points, p≤ 0.01) or other alternative causes (−3 percentage points, p≤ 0.001).

In summary, we find that participants respond positively to our narratives. Specifically, those exposed to the Lab

Narrative tend to allocate more points to the hypothesis that the virus originated from a lab accident. Conversely, those
exposed to the Nature Narrative tend to assign more points to the hypothesis of a natural origin of COVID-19.

Result 1: Consistent with hypothesis H1, narratives on COVID-19 origins influence subjects’ beliefs about the
causes of the pandemic.

This result suggests that incremental exposure to one of the two contrasting narratives shifts beliefs in different
directions, therefore representing a potential cause for polarization. We refer to this as two-sided polarization by
exposure, as both narratives have an impact on beliefs.
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Figure 4. Narratives and COVID-19 causes
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Notes: This graph shows the predicted probabilities of each hypothetical cause of COVID-19 for each treatment group. Capped
spikes indicate the 95% confidence intervals derived from heteroskedastic-robust standard errors and based on z-scores.

Narratives and policy domains - testing H2
Because we measured individuals’ policy opinions using a 5-point Likert scale – in which the lower scores indicate
a more positive view of foreign trade, climate change prevention, and scientific progress– we estimated the average
treatment effects by using three ordered probit models in which the socio-demographic characteristics described in the
Methods section enter as control variables.

Figures 5 and 6 illustrate how the predicted probabilities of each category of response on policy questions change
when individuals are exposed to the Lab Narrative and the Nature Narrative, respectively. According to Figure 5,
the Lab Narrative does not exert a significant treatment effect on average opinions. This conclusion is confirmed by
OLS and ordered Probit results reported in the supplementary material (Table S3). Hence, the Lab Narrative does not
influence people’s views on foreign trade, climate change prevention, or trust in science. We summarize this result as
follows:

Result 2: The Lab Narrative has no impact on policy opinions.
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Figure 5. Lab Narrative and policy opinions
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Notes: This graph shows the marginal effect of the Lab Narrative on the predicted probabilities for each class of response. Capped
spikes indicate the 95% confidence intervals derived from heteroskedastic-robust standard errors and based on z-scores.

According to Figure 6, the Nature Narrative enhances people’s trust in scientific progress and their acceptance
of climate change defense. In particular, compared to the baseline group, the probability that subjects declare to
“completely agree" with the statement that preventing climate change should be a priority in the post COVID-19
recovery, even if it causes slower economic growth and some job losses, increases by 3 percentage points (p≤ 0.05)
when they are exposed to the Nature Narrative. According to the adjusted risk ratios presented in Table S4 of the
supplementary material, subjects exposed to the Nature Narrative have a 12-14% higher probability of completely
agreeing with climate change prevention policies than subjects in the baseline group. Moreover, subjects treated with the
Nature Narrative are more likely to “agree" with climate change prevention policies by 1 percentage point (p≤ 0.05).
This effect corresponds to an increase of 2% in the probability of agreeing to prevent climate change in terms of risk
ratio. As a result, the remaining answers (i.e., “neither agree nor disagree", “disagree", and “completely disagree")
are given lower percentage points. Results are essentially the same when we consider responses to the statement that
science is improving our quality of life. The OLS estimates reported in the supplementary material (Tables S3 and
S5) confirm that on average the Nature Narrative enhances consensus towards climate change prevention policies and
trust in science (−0.09 points, p≤ 0.05). Despite the relatively modest magnitude of the effect, we should remember
that our subjects had previously heard these narratives several times. It is therefore unlikely that a single, additional
repetition of the narrative will have a significant impact on individuals’ opinions. Indeed, a narrative must be repeated
and recalled continuously in order to influence a large number of people [29].

Thus, reading that the COVID-19 outbreak originated from natural causes leads to mildly more favorable positions
regarding the fact that, in the post-COVID-19 recovery period, scientific progress should continue as well as climate
change should be contrasted.

Result 3: The Nature narrative mildly increases consensus for climate change prevention and trust in scientific
progress.
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Unlike beliefs regarding the causes of the pandemic, when considering policy opinions, only one narrative has a
significant impact on beliefs. We therefore denote this effect of narratives as one-sided polarization by exposure.

Figure 6. Nature Narrative and policy opinions
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Notes: This graph shows the marginal effect of the Nature Narrative on the predicted probabilities for each class of response.
Capped spikes indicate the 95% confidence intervals derived from heteroskedastic-robust standard errors and based on z-scores.

Additional results: narratives and the social context
The previous results suggest that narratives have the power to convince people about the causes of COVID-19 (Result
1). Moreover, people exposed to the Nature Narrative tend to express more favorable positions about climate change
protection and scientific progress (Result 3). In contrast, the Lab Narrative does not seem to produce any significant
effect on policy opinions (Result 2). In this section, we further analyze this evidence by exploring the existence of
possible heterogeneous effects of our narratives in different social contexts. A natural question is indeed whether
certain narratives may have a different impact based on the underlying cultural orientation. To capture these contextual
features, we focus on the division between Republican- and Democratic-leaning states that is at the root of the so-called
"American cultural divide"[30].

Since the 2000 elections, political analysts split the US into red (Republican) and blue (Democratic) states. This
division was intended to emphasize that states were sharply divided along party lines, and parties’ state-level margins of
victory were increasing over time [31]. Despite the myths surrounding state-level political polarization, two relevant
facts emerged[32]. First, there are remarkable differences among states in terms of habits and beliefs that are not
fully explained by the spatial sorting on relevant characteristics for which we control including socio-demographic
characteristics such as income or education, or proxies of political preferences such the distinction between urban
or rural or communities. These differences involve opinions and habits about religion, civil rights, health behaviors,
military policy, and consumption. Indeed, the social context explains many differences across US states, with Republican
states tending to exhibit tighter social contexts, that is, social contexts characterized by little tolerance for deviance and
strongly enforced rules[33]. In contrast, Democratic states can usually be described as loose societies, that is, societies
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with greater tolerance for deviance and few strongly enforced rules. Second, political parties and politicians have shown
an increasing tendency to divide the electorate on cultural and religious issues rather than on economic differences. In
this respect, some studies illustrate how cultural divisions are necessary to mobilize inframarginal voters and increase
politicians’ chances of victory[30, 34, 35]. In these models, social cleavages allow politicians to send targeted messages.
This strategy may be even more effective if we consider that people can exhibit behavioral biases such as "confirmation
bias" or "self-serving information avoidance." These biases occur when individuals devalue or ignore information that
contrasts with their pre-existing beliefs, especially in uncertain contexts [36].

In principle, both narratives on COVID-19 origins could deliver a targeted message and thus have the potential
to produce polarizing effects on policy opinions. On the one hand, by evoking a view of the world that is more
consistent with the underlying social context, the Lab Narrative could be more effective than the Nature Narrative in
enhancing the conservative positions of those living in Republican states. On the other hand, the Nature Narrative,
which is more closely related to liberal values, could have a greater impact on those that live in Democratic states where
this view of the world has more solid foundations. In this regard, it is important to emphasize that, in our sample,
respondents living in Republican-leaning states do not differ significantly from respondents living in Democratic-leaning
states in terms of their pre-treatment political preferences. In the supplementary material, we show that individuals
in the baseline group are homogeneous across red and blue states in terms of their political orientation. Therefore,
any heterogeneous treatment effect associated with state-political orientation is the result of a social context effect
rather than a pre-treatment imbalance in political orientation. Nonetheless, as described in the Methods, we use a
regression-with-residuals approach in order to ensure the robustness of our findings. This method involves adjusting
for post-treatment ideology after residualizing this variable with respect to treatments and pre-treatment variables.[37]
Lastly, in the supplementary material, we replace the Rep dummy with a continuous measure of socio-cultural context
and show that both measures capture the key features of social context.

Using the OLS coefficients estimated in the supplementary material (Table S5), we test whether the effect of the
two narratives on participants’ policy opinions depends on the social context in which they live. For each treatment
group, Panels A1-A3 of Figure 7 illustrate the predicted opinions of subjects living in red and blue states regarding
the three policy issues considered in the study. In the baseline group, especially for foreign trade and climate change
protection policies, individuals living in Republican-leaning states and those living in Democratic-leaning states
expressed similar opinions regarding policy preferences. However, when exposed to the Lab Narrative, individuals
living in Republican-leaning states are less supportive of free trade policies and climate change prevention policies than
those living in Democratic-leaning states. In contrast, the effect of the Nature Narrative on the opinion gap between
subjects residing in blue and red states seems to be less pronounced. To determine whether the effect of the two
narratives on the three policy domains examined in the study is moderated by the participant’s state of residence, we
must compare the difference in policy opinions between individuals living in red and blue states who have not been
exposed to any narrative with the same difference between participants exposed to one of the two narratives. For this
reason, in Panels B1-B3, we have reported the causal differential effect of each treatment on the opinion gap between
individuals living in red and blue states. According to Panels B1 and B2, the Lab Narrative significantly increases the
gap between individuals living in Republican-leaning states and those living in Democratic-leaning states in terms
of their policy preferences on foreign trade and climate change prevention. The causal differential effect of the Lab

Narrative on the free trade opinion gap between individuals living in red and blue states is 0.22 (p≤ 0.05), while the
causal differential effect of the Lab Narrative on the climate change opinion gap is 0.33 (p ≤ 0.01). Thus, the Lab

Narrative must be repeated more than once in order to observe a one-category increase in the opinion gap between red
and blue states. Results in the supplementary material (Tables S8 and S9) indicate that the heterogeneous treatment
effects found here are larger in magnitude than the average treatment effects described in Result 3. We denote this effect
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of narratives as polarization by social context, since the single narrative has opposing effects in different social contexts.
Hence, it can be concluded that, compared to residents of Democratic states, subjects residing in Republican states

are more likely to disagree with the statement that foreign trade represents an opportunity rather than a threat to the
US economy once they have been exposed to the Lab Narrative. In a similar manner, subjects residing in Republican
states and exposed to the Lab Narrative have less favorable opinions regarding the idea of preventing climate change in
comparison to those living in Democratic states. In other words, for two out of three policy issues (namely, foreign trade
and climate change), the Lab Narrative causes a significant increase in the opinion gap between individuals residing in
Republican and Democratic states, resulting in more polarized opinions among subjects living in different states. We
can observe a similar polarization tendency for trust in science; however, since there seems to be some polarization in
the baseline group, we cannot reject the null hypothesis that the Lab Narrative does not have any polarizing effect on
trust in science. On the contrary, the Nature Narrative has no polarizing effect on the policy opinions of Americans
living in red and blue states. In the supplementary material, we also conducted a multiple-testing analysis to control for
type-I errors when multiple hypotheses are tested. Our conclusions regarding the polarizing effects of the Lab Narrative

on trade and climate change policies remain qualitatively valid.

Figure 7. Heterogeneous effects of living in red vs blue states
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Notes: For each treatment group, Panels A1-A3 illustrate the difference in opinions between subjects living in red and blue states
regarding the three policy issues considered in the study. Panels B1-B3 display the causal differential effect of each treatment on the
opinion gap between individuals living in red and blue states. Capped spikes indicate the 95% confidence intervals derived from

t-statistics (Panels A1-A3) and χ̃2-statistics (Panels B1-B3).

Discussion

By exploiting the surge of the COVID-19 pandemic as a source for the emergence of alternative explanations about the
causes of the pandemic, we conducted a survey experiment to determine whether narratives can influence individual
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opinions and potentially affect polarization. Our analysis allows us to identify two different channels of polarization, the
first is generated by additional exposure to one of the two competing stories (polarization by exposure) and the second
is driven by the same narrative producing opposing reactions on opinions in different social contexts (polarization by
social context).

More specifically, we document the existence of two-sided polarization by exposure when considering beliefs on the
origin of the pandemic. Relative to a baseline situation in which subjects are not presented with any story, the alternative
explanations of the origins of COVID-19 exert their convincing impact by swaying subjects’ beliefs in the direction of
their underlying argument independently of the social context. However, this effect is not confirmed when considering
policy opinions. While we find that the narrative describing the origin of COVID-19 origins as a natural phenomenon
mildly increases popular consensus towards scientific progress and interventions in favor of climate change prevention,
the narrative that attributes the breakout of the pandemic to a human error originating from a lab in China does not
affect individual opinions on policy issues. This result apparently suggests that only some narratives are moderately
effective in influencing policy opinions, implying that competing narratives lead to one-sided polarization by exposure.
Namely, the divergence of opinions is one-sided and driven by a mild shift in positions of those that are incrementally
exposed to the Nature Narrative.

Further exploring the moderating role of the social context reveals a more complete picture of the results. Indeed
we find that while the effect of the Nature Narrative on policy opinions does not depend on the social context, exposure
to the Lab Narrative induces subjects living in Republican-leaning states to express less favorable opinions about trade
openness and the relevance of climate change prevention, relative to those living in Democratic-leaning states. The
latter phenomenon documents the existence of polarization by social context of the narratives, and highlights that some
narratives lead to polarization by having a contrasting effect on policy opinions in different social contexts. More
specifically, the absence of an unconditional effect of the Lab Narrative on policy opinions can be explained precisely
by the fact that, the opposing effects compensate each other if the social context is not taken into consideration.

An important finding emerges from the baseline data, namely that each of the two narratives is correlated with a
different political orientation (see supplementary material). More specifically, the nature explanation receives more
weight by liberal individuals, while the accident explanation is assigned more points by conservatives. Based on
this observation, it is worth commenting how our results on the impact of narratives on policy opinions may be
influenced by the fact that sample respondents are generally more educated, younger and more skewed towards liberal
political orientation with respect to the population. The finding that the Nature Narrative shifts policy opinions in
both democratic- and republican-leaning states (i.e., one-sided polarization by exposure), could be due to the fact that
on average, this version is more aligned with the liberal perspective that is more prominent in our sample, while the
opposite holds for the Lab Narrative, since the conservative view of the world is underrepresented. Thus, considering a
more balanced sample should attenuate the impact of the Nature Narrative and increase the impact of the Lab Narrative,
possibly generating two-sided polarization by exposure also in relation to policy opinions.

Similarly, the result on polarization by social context may extend to both narratives when considering a sample in
which individual preferences are generally more aligned with those of their social context. For example, if respondents
residing in Republican-leaning states had individual preferences that were more skewed towards a conservative stance,
the impact of the Nature Narrative could very well be contrarian, pushing them towards even more conservative
positions. Indeed, our results provide evidence that this backfiring force is at play in Democratic-leaning states, where
individual preferences of respondents are more liberal, and exposure to the Lab Narrative shifts policy opinions more
toward the left. Thus, there is reason to believe that if this force were also relevant in Republican-leaning states,
considering individuals whose preferences are more aligned with the social context would also lead the Nature Narrative

to generate polarization by social context.
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Finally, it is worth mentioning that the present work is closely related to the literature that investigates media
persuasion[38, 39]. According to this literature, media consumption can lead to one-sided or two-sided political
polarization through the creation of "echo chambers" which restrict people’s exposure to information that contradicts
their preexisting beliefs [40]. With respect to these studies, our research focuses more on the impact of narratives that
provide alternative versions of facts rather than on the impact of being repeatedly exposed to the ideological slant of a
print or digital news outlet. Indeed, our design explicitly considers narratives that appeared on both sides of the political
spectrum to address the specific power of the narration rather than the role of ideology or slant.

Methods

Experimental design
Our experimental protocol was pre-approved by the Ethical Committee of the University of Venice "Ca’ Foscari” in May
2020 and is aimed at assessing how exposing subjects to specific narratives about potential causes of COVID-19 affects
their policy opinions. The study was performed in accordance with the ethical standards of the 1964 Declaration of
Helsinki regarding the treatment of human participants in research. All participants provided their informed consent and
were compensated after completing the experiment. Specifically, the questionnaire was structured in four consecutive
blocks as shown in Figure 1.

Experimental manipulation and treatments. The first block, included in two of the three treatments of our
experiment, represents our experimental manipulation. It includes extracts based on coverage from two major news
networks in the US. In each treatment, the extracts put forward a distinct narrative about what caused the COVID-19
outbreak. The text of the extracts, as well as the link to the published articles and all the questions included in the
questionnaire, can be found in the supplementary material. More specifically, the treated subjects were presented with
one of the following explanations:

(i) "COVID-19 was caused by a lab accident in Wuhan”: the extracts claim that, despite official denials from Chinese
authorities, there exists (unconfirmed) evidence that the COVID-19 outbreak was caused by human error in a
laboratory located near the Wuhan wet market.

(ii) "COVID-19 originated in wildlife”: the extracts refer to scientific evidence supporting the natural origin of the
COVID-19 virus as a genetic mutation of pathogens transmitted across animals, presumably bats and pangolins,
in wildlife.

Our experimental design includes three distinct treatments, depending on the presence and content of the first block.
The first baseline treatment, labeled No story, simply does not include the first block, and subjects are immediately
presented with the subsequent questions included in the other blocks. In the other two treatments, Lab Narrative

and Nature Narrative, subjects were initially presented with extracts about the Lab Narrative and Nature Narrative,
respectively. As shown in Figure 2, both the Lab Narrative and Nature Narrative coexisted in the four months before
our experiment, which took place on May 7 and 8, 2020.

After having read the two extracts and before answering the questions in the last three blocks, subjects completed a
manipulation check. Specifically, they were required to briefly summarize in no more than two sentences what caused
COVID-19 according to the extracts in the previous screen.

Four features of our experimental design were specifically conceived to filter out the following possible confounding
factors: the source of information, the interaction of partisan preferences with the information source, and the existing
political biases of the news networks.
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First, subjects assigned to a narrative treatment, either Lab narrative or Nature Narrative, were exposed to two
extracts about the same story, based respectively on coverage from Fox News and CNN. These were among the most
popular news networks in the US during the outbreak of the pandemic. By referring to Nielsen’s data, an article in
Forbes dated June 2, 2020 [41] reports that, during the COVID-19 pandemic, Fox News was the most chosen news
network, and CNN registered the largest year-over-year variation in viewership (+117%). Furthermore, there is robust
evidence showing that the two news networks strongly differ in the political preferences of their audiences, where Fox
News is mainly chosen by conservative/Republican viewers and CNN by liberal/Democratic users [42, 43]. Thus, we
made sure that each narrative was covered by both Democratic and Republican popular media outlets.

Second, despite the original news network they were taken from, the two extracts in each treatment were otherwise
similar, claiming the same origin of the COVID-19 outbreak and using qualitatively equivalent framing and wording to
convey the story.

Third, participants received no information about the original media source, as they were simply told that the two
extracts were taken "from articles in the US media about COVID-19”.

Fourth, the extracts were presented to subjects by using the original text of the published articles. The only changes
made in the original texts were confined to removing graphical elements and precise references to the scientific sources
(journal titles and names of researchers). These minimal interventions were aimed at preserving the exposition of the
two stories without altering their perceived reliability through precise scientific references.

Policy domains. The second block contained questions on the three policy issues: foreign trade, climate change,
and trust in science.

As described in the introduction, the three specific policy issues were selected stemming from i) our predictions
that public opinion on each of these policy domains could be indirectly related to the narratives about the causes of the
pandemic and; ii) their social and political salience in the US policy debate. In what follows, we provide more detail on
both of these motivations.

Concerning trade openness, the economic crisis triggered by the COVID-19 outbreak has caused a decline in the
attitude towards globalization [44] and fueled public animosity around protectionism and commercial relations with
China. For instance, according to an IPSOS survey conducted during the pandemic, 50% of Americans thought that, in
the long run, COVID-19 would disrupt trade with China [45]. Thus, the Lab Narrative could intensify the anti-trade
sentiment among the American public.

Similar considerations apply to the debate on climate change. Gallup survey data revealed that about two-thirds of
Americans thought that climate change was a real problem [46], and another IPSOS survey finds that 59% of respondents
in the US thought that climate change was as serious a crisis as COVID-19 is [47]. In addition, climate change shares a
number of similarities with the COVID-19 emergency [48]: they both involve externalities, are grounded in a complex
scientific debate, and require international cooperation as well as political and public support to find viable solutions.
Furthermore, it is claimed that there exist connections between COVID-19 and the climate crisis [49], whereby climate
change could increase the probability of pandemics occurring through inter-species contact resulting from deforestation.
In essence, on the one hand, the Nature Narrative could trigger a pro-environmental sentiment among Americans and
enhance climate change awareness. On the other hand, the Lab Narrative could downplay the relevance of climate
change by making the competition with China more salient, echoing the conservative agenda in support of fossil fuels.

Considering trust in science, although survey data suggest that most Americans trust science, the attitude towards
adopting a scientific approach to social issues is strongly heterogeneous and varies considerably with age, education,
gender, race, and state of residence [50]. In this respect, the Lab Narrative could induce distrust in science as it points
out the risks and potential harm of scientific misconduct. Instead, the Nature Narrative highlights the merits of science
in improving knowledge about the genetic origin of COVID-19.
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We acknowledge that the list of policy domains is not conclusive; nonetheless, for the feasibility of implementing
the experiment, we were induced to reduce as much as possible the number of policy domains.

For each policy domain, subjects were asked to indicate how much they agreed or disagreed with a stated policy
stance on a 5-point Likert scale (with 1 indicating agreement and 5 disagreement). More specifically, the three statements
are reported as follows:

(ii) Foreign trade: "Foreign trade represents more of an opportunity than a threat for the US economy in the post

COVID-19 recovery”.

(i) Climate change: "Preventing climate change should be given priority in the post COVID-19 recovery, even if it

causes slower economic growth and some loss of jobs”.

(iii) Trust in science: "Science is improving our lives, and, in the post COVID-19 recovery, scientific progress should

rapidly continue despite potential ethical and safety concerns”.

Questions on what caused the COVID-19. The third block consisted of two questions. The first question
specifically asked participants to allocate 100 points across four potential causes of COVID-19, indicating that the
greater the number of points allocated to a given cause, the more the subject believed in a specific explanation. The
potential causes considered in this block were: (i) the virus originated from an accident in a lab; (ii) the virus originated
in nature as a result of natural processes; (iii) the virus is a weapon the countries use against each other; (iv) other
reasons.

The hypothesis that the virus was a weapon used by some countries against others aimed to distinguish those who
believe in a pure conspiracy theory from participants that associate COVID-19 with a lab accident deriving from a
human error. The second question asked those who believe that COVID-19 originated from "other reasons” to indicate
these reasons. In this way, the questionnaire did not exclude a priori the existence of a common belief incidentally
excluded by researchers.

Socio-demographic information. In the fourth (and last) block, we gathered information on the subjects’ state of
residence, and they were asked other socio-demographic questions, including gender, age, occupational and educational
status, income situation, and whether lockdown restrictions were active in the state where they were actually living,
their political view (on a 5-point scale moving from very conservative to very liberal), and, finally, how much time (in
minutes) they spent watching, reading or listening to news about politics and current affairs on a typical day.

Procedures
The survey experiment was conducted on May 7 and 8, 2020, and administered via Qualtrics (www.qualtrics.com).
Participants were recruited via the online platform Prolific [51]. Two restrictions were imposed in selecting participants:
they were required to be US nationals residing in the US. Several reasons justify our selection criteria. First, they are
aimed at attenuating the potential influence of the (unobservable) social and cultural heterogeneity across participants
on the results of the survey experiment. Second, based on these conditions, it can be reasonably expected that, at
the time when the experiment was carried out, participants were physically located in the US and, therefore, equally
exposed to the social, political, and media attention for the COVID-19 emergency.

To limit potential response biases that are due to wording used in the questions, their ordering, the presence of
(apparently irrelevant) formatting elements, and other context effects, we designed the questions on the policy domains
in the second block by following two important experimental features. First, all of the three statements explicitly
referred to the post COVID-19 recovery, thus making responses in the baseline No story treatment (in which subjects
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were not exposed to any story about the cause of the COVID-19) comparable with those in the other two treatments,
Lab Narrative and Nature Narrative (in which, before the questions on the policy domains, subjects were induced to
think about the COVID-19 causes). Second, within treatment, the order in which the questions on the socio-economic
domains were presented was randomized across subjects.

All questions in the questionnaire appeared on separate and consecutive screens. After proceeding to the next
questions in the questionnaire, the respondents had no chance to move back to previous questions and revise the
corresponding answers. Each subject was randomly allocated to one of the three treatments and could participate in the
survey experiment only once. The survey experiment lasted for 5.45 minutes on average, and the participants were paid
£0.84 (around $1.1) for their participation.

The subject pool
At the time of our study, 3,091 subjects (out of an eligible population of 29,273) participated in the survey experiment.
On May 7, 2020, a pilot study with 241 participants was conducted. The main experiment took place on May 8,
2020, with 2,850 participants. We pooled the samples since both the pilot and main experiments followed the same
experimental protocol. Due to the lack of age and state information, 5 observations were discarded. Overall, 3,086
observations entered the study: 1,053 in the baseline treatment No Story , 1,016 in Lab Narrative, and 1,017 in Nature

Narrative.
Table 1 summarizes the socio-demographic characteristics of the subjects entering our sample.
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Table 1. Sociodemographic characteristics and descriptive statistics

Variable Description Mean SD
Rep Dummy variable taking value 1 if the state is a lean Republican state and 0

otherwise.
0.35 0.48

Urban Dummy variable taking value 1 if the subject lives in a metropolitan county with
more than 250,000 population. Data comes from USAFacts (2020), available at
http://usafacts.org/visualizations/coronavirus-covid-19-spread-map (accessed on
May 15, 2020).

0.85 0.36

Male Dummy variable taking value 1 if the subject is a male and 0 otherwise. 0.49 0.50
Age Respondent’s age. 34.61 12.88
Income Self-reported income level on a ten-point scale where 10 is the highest income

class.
6.07 1.81

High school Dummy variable taking value 1 if the highest level of education the respondent
achieved is lower than or equal to high school.

0.35 0.48

Bachelor Dummy variable taking value 1 if the highest level of education the respondent
achieved is a bachelor’s.

0.46 0.50

Master Dummy variable taking value 1 if the highest level of education the respondent
achieved is a master’s.

0.14 0.35

Doctorate Dummy variable taking value 1 if the highest level of education the respondent
achieved is a doctorate.

0.05 0.21

Self-employed Dummy variable taking value 1 if the subject reported to be self-employed or
other.

0.16 0.36

Student Dummy variable taking value 1 if the subject reported to be a student. 0.16 0.37
Unemployed Dummy variable taking value 1 if the subject reported to be unemployed. 0.16 0.37
Employed Dummy variable taking value 1 if the subject reported to be (part-time or full-

time) employed.
0.52 0.50

No restriction Dummy variable taking value 1 if no lockdown restrictions were in place at the
time of the survey.

0.02 0.15

Advisory order Dummy variable taking value 1 if only an advisory order was in effect at the
time of the survey.

0.28 0.45

Person at risk Dummy variable taking value 1 if, at the time of the survey, lockdown restrictions
were in place only for persons at risk.

0.11 0.31

Lockdown Dummy variable taking value 1 if lockdown restrictions were in place for all
residents at the time of the survey.

0.59 0.49

COVID-19 Ratio between the cumulated number of COVID-19 cases officially confirmed
in each state till the day before the survey experiment and the corresponding
population.

0.10 0.12

Notes: This table describes the socio-demographic variables used as controls in the study and provides the mean and the standard
deviation of each variable.

We used Gallup’s data[52] on the average party affiliation of each state’s residents throughout 2018 to classify the
states into Republican or Democratic. In particular, we classified as Republican-leaning those states with a fraction of
affiliations greater or equal to the fraction of Democrats. With respect to other potential classifications, there are two
important advantages in using data from Gallup: it compares states over the same period of time and includes nonvoters’
political opinions. Moreover, in the supplementary material, we perform a robustness check by re-classifying states
with the same fractions of Republicans and Democrats according to the relative number of Republican seats in the US
Congress. About 35 percent of respondents reside in states classified as Republican.

Moreover, to control for the fact that the state election map may mask an urban-rural divide within states, we also
include a dummy variable taking value 1 if the respondent lives in a metropolitan county with more than 250,000
inhabitants and zero otherwise. To distinguish between metro and non-metro counties, we used the "2013 Rural-Urban
Continuum Codes" provided by the US Department of Agriculture. Indeed, rural voters are more likely to be morally and
socially conservative, even if they may vote for Democrats for a variety of reasons.[53] In line with the 2020 US census,
85 percent of respondents are located in metropolitan areas. Male participants constitute 49 percent of the sample,
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while the age of the subjects ranges from 18 to 80, with a mean age of 34.61 years. Self-reported income classification
indicates that, on average, individuals perceive themselves in a class of income equal to 6, given a ten-point scale where
10 is the highest income class. The use of a self-reported income class is based on three considerations. First, policy
preferences depend more on the self-perceived relative status than on effective income[54]. Second, different groups
of individuals might be differently equipped to provide their income based on a specific time horizon (e.g., annual,
monthly, or weekly). In contrast, a ten-point scale does not depend on any given periodicity. Third, people are sensitive
about disclosing their income, while a scale can make people feel more comfortable about sharing information. Human
capital is measured using the highest level of education the respondent achieved. According to this variable, most of
the individuals have a high school diploma or less (35 percent) or a bachelor’s degree (46 percent). The majority of
respondents were working, either part-time or full-time.

To take into account lockdown restrictions that could influence subjects’ attitudes towards COVID-19 narratives, we
consider four different official stay-at-home restrictions imposed by states: no restriction; advisory order; mandatory
for persons at risk; mandatory for all. At the time of the survey, most respondents were living in a location subject to
lockdown restrictions. Finally, we also control for the COVID-19 incidence rate measured as the ratio between the
cumulated number of COVID-19 cases officially confirmed in each state until the day before the survey experiment and
the corresponding population.

Estimation strategy
Testing H1 and H2

We are interested in investigating whether the proposed narratives influence respondents’ opinions on the causes of
COVID-19 as well as on vital policy domains in the post-pandemic world.

Since we elicit beliefs about COVID-19 potential causes using a constant-sum scale question, we address linear
dependency issues by adopting a choice modeling approach. In particular, we use the number of points assigned to each
listed cause as weights and estimate a multinomial logit model[28]. Denoting with j = B, L, N the baseline treatment,
the Lab Narrative, and the Nature Narrative, respectively, we test H1 by estimating the following model:

Pr [Yi, j,m] =
exp
[
β̂B,m +∑ j 6=B β̂ j,m ·di, j +Xiφ̂m

]
1+∑

4
k=2 exp

[
β̂B,k +∑ j 6=B β̂ j,k ·di, j +Xiφ̂k

] , (1)

where Pr [Yi, j,m] is the probability that the subject i, exposed to treatment j, will respond m to the question (the
reference category is m = 1), di, j is a dummy variable indicating whether a subject has been randomly assigned to
narrative j (the baseline group that received no narrative is the omitted group), Xi is a matrix of individual socio-
demographic characteristics. This model allows us to use a linear function to estimate the logarithm of the probability
ratio for the m-th category of Y :

ln
Pr [Yi, j,m]

Pr
[
Yi, j,1

] = β̂B,m + ∑
j 6=B

β̂ j,m ·di, j +Xiφ̂m. (2)

This result can be used to interpret each coefficient as the increase in log-odds ratios of the m-th category versus the
reference category (i.e., "other causes") when the corresponding covariate increases by one unit and the other covariates
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remain at their mean values. Therefore, H1 implies:

H1 : β̂ j 6=B > 0, f or Y = cause in line with j, (3)

Considering that policy preference variables are ordered categories, we test H2 using both an OLS and an ordered
probit model. Moreover, in the supplementary material, we estimate an adjacent category model to investigate if our
narratives influence the probability of observing a certain category relative to the previous one. Denoting with Zi, j the
policy opinion of individual i exposed to narrative j, the linear model for policy opinions can be written as follows:

Zi, j = β̂B + ∑
j 6=B

β̂ j ·di, j +Xiφ̂ + εi. (4)

where εi is the error term. Because of the randomization procedure, we estimate Equation (4) with and without the
set of socio-demographic controls.

Using Z to denote the expected value of Z, we can write hypothesis H2 as follows:

H2 :

a.
(
ZL−ZB

)
= β̂L > 0, f or Z = trade, climate, and science;

b.
(
ZN−ZB

)
= β̂N < 0, f or Z = trade, climate, and science,

(5)

Regarding the ordered probit model, we estimate the probability of declaring a policy opinion equal to c as follows:

P[Zi, j = c] = F(µc−Wi,jδ̂ )−F(µc−1−Wi,jδ̂ ), (6)

where F is the standard normal cumulative distribution function, Wi,jδ̂ represents the right-hand side of Equation
(4), with the exclusion of the error term, and µc is the cut point of class c. To make heteroscedasticity-consistent
inference, all estimates are based on White standard errors. Moreover, our inference is rather conservative since we use
two-tailed tests even though one-tailed tests could have been used to test our hypotheses.

The social context as a moderator of narratives
We also exploit our randomized design to test the hypothesis that our narratives affect people differently depending on
the social context in which they live. More precisely, by using a full interaction regression method[55], we estimate
the causal moderation effect (CME) of subjects’ state of residence. Due to randomization, treated and untreated
individuals living in red states are expected to have similar observed and unobserved characteristics. The same applies
to individuals living in blue states. Therefore, any significant difference in the within-treatment coefficient of the Rep
dummy represents the CMEs of the social context on policy issues.

Even though successful randomization should ensure that pre-treatment political orientation is balanced across
treatments, narratives may have a different impact on the post-treatment political orientation of individuals living in red
and blue states. This heterogeneous effect may be due to an important variable that has been omitted, namely political
partisanship. If partisanship also affects individual reactions to narratives, we can have endogeneity problems even in a
randomized setting.

To address this issue, we use a regression-with-residuals method, which consists of adjusting for post-treatment
ideology only after having residualized this variable with respect to treatment and pre-treatment variables.[37] Notice
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that any question about political orientation or partisanship is highly endogenous in these types of survey experiments.
Indeed, asking political questions before the main survey questions can cause respondents to think about the study
from a partisan perspective.[56] On the other hand, asking the question after the manipulation and policy questions
could result in conditioning political orientation on the responses to the policy questions for the sake of consistency. In
other words, respondents could adjust their political orientation after having read the narratives and having expressed
an opinion on relevant socio-economic issues. Thus, even if we measured the post-treatment ideological orientation
of respondents, controlling for this using the conventional covariate method may result in biased results, since the
post-treatment covariate may also contain part of the effect of narratives on policy questions.

We first estimate the following equation:

Li, j = a+ b̂ j ·di, j + ĉ j ·Repi, j + ĥ j ·di, j ·Repi, j +W⊥i, jm̂ j +W⊥i, jdi, jn̂ j +ui, j, (7)

where Li, j is the self-reported political orientation of subject i exposed to treatment j, and W⊥i, j is the vector of control
variables excluded the Rep dummy. Subsequently, we estimate the CME as follows:

Zi, j = α̂ + β̂ j ·di, j + γ̂ j ·Repi, j + δ̂ j ·di, j ·Repi, j +W⊥i, jφ̂ j +W⊥i, jθ̂ jdi, j +L⊥i, jϕ̂ j +L⊥i, jψ̂ jdi, j + εi, j, (8)

where L⊥i, j ≡ Li, j−E[Li, j|di, j,Repi, j,W⊥i, j] is the residual term for the post-treatment ideology.

Robustness checks
The supplementary materials contain a series of analyses aimed at assessing the robustness of our findings. After having
carried out a battery of tests devoted to verifying the validity of our randomization process and the effectiveness of our
manipulations, we report the results of a Kruskal-Wallis test aimed at confirming the unconditional results depicted in
Figure 3. We, therefore, estimate an adjacent category model to examine whether our narratives influence the likelihood
of observing a certain category compared to the previous category. The rationale for doing this is that conventional
cumulative probability models ignore the likelihood of treated subjects falling within a particular category relative
to a previous category. Then, we reclassify uncertain states (i.e., states with the same percentage of Democratic and
Republican affiliates) according to the relative number of federal representatives belonging to the Republican party. This
allows us to test the robustness of the heterogeneous treatment effects presented in the additional results. Subsequently,
we investigate whether our main effects are influenced by the order in which we present our randomized statements. We
also conduct a multiple-testing analysis to control for the combined probability of rejecting a true null hypothesis. This
allows us to take into account the probability of committing any type-I error among all the hypotheses tested. Lastly, we
construct an alternative measure of socio-cultural context to determine whether the distinction between red and blue
states is a proxy for social context or if it captures other confounding factors.
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