Behavioural Public Policy (2024), 8, 617-632 CAMBRIDGE
doi:10.1017/bpp.2021.34 UNIVERSITY PRESS

ARTICLE

Motivated reasoning, fast and slow

Camilla Stromback! (1), David Andersson!, Daniel Vistfjill>* and Gustav Tinghogh#*

'Department of Management and Engineering, Division of Economics, Linképing University, Linkoping,
Sweden, *Department of Behavioral Sciences and Learning, Division of Psychology, Linkoping, Sweden,
3Decision Research, Eugene, OR, USA and 4Sweden National Center for Health Care Priority Setting,
Division of Health Care Analysis, Linkoping University, Linkoping, Sweden

*Correspondence to: E-mail: gustav.tinghog@liu.se

(Received 5 September 2020; revised 19 July 2021; accepted 5 October 2021;
first published online 1 December 2021)

Abstract

Are people more likely to (mis)interpret information so that it aligns with their ideological
identity when relying on feelings compared to when engaging in analytical thinking? Or is
it the other way around: Does deliberation increase the propensity to (mis)interpret infor-
mation to confirm existing political views? In a behavioral experiment, participants (n =
1207, Swedish sample) assessed numerical information concerning the effects of gender
quotas and immigration either under time pressure or under no time pressure. To meas-
ure trait differences in cognitive sophistication, we also collected data on numeric ability.
We found clear evidence of motivated reasoning when assessing both the effects of gender
quotas on companies’ financial results and the effect of refugee intake on crime rates.
Subjects who prioritized equality over liberty on the labor market were 13 percentage
points less likely to correctly assess numerical information depicting that companies
that used gender quotas when hiring made less profit. Subjects who classified themselves
as ‘Swedes’ rather than ‘World citizens’ were 14 percentage points less likely to correctly
assess numerical information depicting that crime rates decreased following immigration.
Time pressure did not affect the likelihood to engage in motivated reasoning, while sub-
jects with higher numeric ability were less likely to engage in motivated reasoning when
analyzing information concerning refugee intake, but more likely to engage in motivated
reasoning when analyzing information regarding the effect of gender quotas. Together
these results indicate that motivated reasoning is primarily driven by individual differ-
ences in analytical thinking at the trait level and not by situational factors such as time
pressure, and that whether motivated reasoning is primarily driven by analysis or feelings
depends on the topic at hand.

Keywords: experiment; motivated reasoning; feelings; numeracy; time pressure

Introduction

Partisan consistent evaluation of information, where people assess information in a
way to protect valued beliefs, rather than objectively consider the facts, is commonly
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referred to as motivated reasoning (Lord et al, 1979; Kunda, 1990; Taber & Lodge,
2006; Epley & Gilovich, 2016). In the process of evaluating information or facts, moti-
vated reasoning can be thought of as a tradeoff between desirability and accuracy,
where people derive utility from maintaining beliefs, much like they derive utility
from consumption and other types of behaviors in which they willingly engage
(Grant et al., 1998; Bénabou, 2015; Golman et al, 2016; Hagmann & Loewenstein,
2018). In this study, we investigate if motivated reasoning is driven by analytic or
intuitive factors, contrasting a motivated reasoning-as-analysis account with a moti-
vated reasoning-as-feelings account.

The impact of motivated reasoning when processing information has been shown
in many areas of public policy. In a US context, liberals have been found to be more
likely to trust scientific reports on climate change than conservatives (Drummond &
Fischhoff, 2017), and liberals were more likely to correctly interpret numerical infor-
mation showing that banning guns decreased crime rates, while conservatives were
more likely to correctly interpret information showing that banning guns increased
crime rates (Kahan et al., 2017). Similarly in a Swedish context, globally oriented peo-
ple were more likely to correctly interpret information showing that immigration
decreased crime rates, while nationally oriented people were more likely to assess
the information correctly when it showed that immigration was linked to increased
crime rates (Lind et al., 2018). Other canonical policy areas where motivated reason-
ing been established include performance of the national economy (Bartels, 2002),
beliefs about Iraq’s possession of weapons of mass destruction (Bullock, 2009) climate
change (Druckman & McGrath, 2019; Nurse & Grant, 2020), same-sex marriage and
healthcare reforms (Washburn & Skitka, 2018). Thus, there is mounting evidence
showing that motivated reasoning exists and impacts information processing in
many areas of public policy.

The underlying mechanisms are, however, still not fully understood. Existing stud-
ies suggest somewhat contradictory ideas about the role of intuitive processing (i.e.,
System 1) and more deliberate processing (i.e., System 2) in motivated reasoning.
Especially, the role of numeracy (the ability to use, understand, and manipulate
numeric information — a System 2 individual difference factor) is debated. Kahan
et al. (2017) found that people with high numeric ability were more likely to engage
in motivated reasoning in a numeric task and proposed that people with higher
numeric ability are better equipped to reason their way around information that do
not fit their ideological view, which suggests that people with high numeric ability
are more likely to engage in motivated reasoning. However, this finding was not suc-
cessfully replicated in a recent high-powered pre-registered replication (Persson et al.,
2021). Further, Lind et al. (2018) found that numeric ability had a buffering effect
against motivated reasoning using the same paradigm as Kahan et al. (2017) but
adapted to the effect of immigration on crime rates in a Swedish sample.
Moreover, in a study by Tappin et al. (2020), higher analytical ability, measured by
performance on the Cognitive Reflection Task, was associated with belief updating
closer to an unbiased Bayesian benchmark. Thus, existing empirical findings are
mixed regarding whether motivated reasoning is most accurately viewed as a result
of deliberation or lack of deliberation. Importantly, the vast majority of previous
research has solely relied on individual differences in analytical thinking and to

https://doi.org/10.1017/bpp.2021.34 Published online by Cambridge University Press


https://doi.org/10.1017/bpp.2021.34

Behavioural Public Policy 619

our knowledge no previous study has used state manipulation to inhibit analytical
thinking. In the current study, we investigate the underlying mechanisms of moti-
vated reasoning, by both measuring individual differences in System 2 thinking
(i.e., numeracy) and use time pressure to exogenously manipulate inhibition of
System 2 processing. This also allows us to explore if inhibition of analytical thinking
through time pressure affect people with different levels of numeracy differently.

In the context of motivated reasoning and public policy, System 1 and System
2 processing have been conceptualized as motivated reasoning-as-analysis and
motivated reasoning-as-feelings, representing opposing hypotheses concerning the
driving mechanisms (Lind et al, 2018). The rationale behind the motivated
reasoning-as-analysis hypothesis is that information processing is primarily driven
by analytical processes where people seek to maximize their own utility by falsifying
information that threatens valued beliefs. This implies that motivated reasoning is an
analytical, System 2, process where people with high numeracy would be better
equipped to interpret information, especially numeric information, in a way that
fits their own ideological view. Moreover, inhibiting analytical thinking through
time pressure should decrease the opportunity to engage in motivated reasoning.
In contrast, the motivated reasoning-as-feelings hypothesis suggests that information
processing is instead primarily driven by intuitive responses and lack of reasoning,
that is, a System 1 process. That is, when people evaluate new information, motivated
reasoning happens automatically without deliberation as people rely on emotional
cues to minimize the cognitive cost of forming an assessment based on deliberation.
For example, people may rely on a ‘how do I feel about it” affect heuristic when pro-
cessing new information (Slovic et al., 2007). Following the rationale of the motivated
reasoning-as-feelings hypothesis, high analytical ability should serve as a protector
against motivated reasoning and inhibiting analytical thinking through time pressure
should increase the likelihood of engaging in motivated reasoning.

Method and data
Sample

Participants were recruited in collaboration with Origo Group' and drawn from a
sample of the general adult Swedish population previously included in their subject
pool. Data were collected during March 2019. 1008 participants completed the online
experiment and received a small monetary compensation. Additionally, as a pilot
study, 203 undergraduate students at Link6ping University participated in the experi-
ment during November 2018. The purpose of the pilot study was to test the logistical
procedures and administration. The pilot data collection was successful, and the
observations were added to those from the main data collection. The total sample,
thus, consisted of 1211 respondents who completed the full survey (50.3% women;
age 18-79). In addition, 257 participants failed an attention check halfway through
the experiment (see Supplementary Table S1 for sample characteristics).

'Origo Group (origogroup.com) is a Swedish research company that specializes in data collection for

national and international surveys. We hired them to collect a representative sample (based on age and gen-
der in the Swedish adult population) of participants for our online experiment.
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Time pressure manipulation

Participants were randomly assigned to either a time pressure treatment or to a con-
trol treatment. Instructions where identical across treatments except that participants
in the time pressure treatment were instructed to respond to the scenarios within 45 s
while participants in the control group could use as much time as they wanted.”
Previous studies have shown that time pressure inhibits individuals’ analytical
System 2 processing (De Dreu, 2003; Tinghog et al., 2016; Kirchler et al., 2017).
Manipulation checks at the end of the experiment showed that the participants in
the time pressure treatment to a greater extent felt that they were in a hurry, ¢
(1211) =-16.55, p<0.001, felt stressed, #(1211) =—11.99, p <0.001, and answered
the experimental scenarios more intuitively #(1211) = —4.02, p < 0.001, than the par-
ticipants in the control group.3 Moreover, the median response time in the time pres-
sure treatment was 32 s per scenario, while the median response time in the control
group was 56 s.

Numerical tasks

The materials presented to the participants consisted of three scenarios that were
identical across treatments, except for the down counting clock which was shown
only in the time pressure treatment. Figure 1 shows the numerical information pre-
sented in the experimental scenarios which the participants were asked to inter-
pret. All scenarios, which were presented in random order, involved fictitious
studies. The participants read a short text describing the scenario and continued
to the next page where the same text was presented together with the correspond-
ing table, containing four values. The time constraint only affected the second
page, so the participants could use as much time they wanted to read the scenario.
The key to correctly solving the problems is to compare not the absolute numbers
presented in the tables, but the ratios between them. This is the same kind of
numerical task to assess motivated reasoning as in Kahan et al. (2017) and Lind
et al. (2018).

Out of the three scenarios, two were ideologically polarizing and concerned the
effects of immigration and gender quotas, whereas the third scenario concerning
skin lotion was designed not to be ideologically polarizing. Thus, the skin lotion scen-
ario served as a control scenario. Based on the numbers presented in the scenarios,
the participants were asked to indicate whether ‘[t]he communities that received refu-
gees experienced increased crime rate compared to communities that did not receive
refugees” or ‘[tlhe communities that received refugees experienced decreased crime
rate compared to communities that did not receive refugees’ in the immigration
scenario. In the gender quota scenario, the participants were asked to indicate

“Before the experiment was run, we pre-tested different time limits on colleagues and students. We inter-
viewed people who pre-tested the experiment about their experience of the time pressure manipulation. The
time limit was set so that most participants would have the ability to solve the task within the given time,
but still feel that they had to hurry up to do so.

3Since all manipulation checks were self-assessed, we have no objective measure of whether the partici-
pants in the time pressure treatment actually were more stressed or made more intuitive decisions, which
can be seen as a limitation of the experimental design.
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A. Immigration | Crime rate has | Crime rate has
and crime increased decreased
rates
Number of Norwegian 223 75
communities that received
refugees
Number of Norwegian 107 21
communities that did not
receive refugees
B. Gender Performed Performed
quota and worse than better than
company index index
performance
Companies that have a 38 112
gender quota policy
Companies that do not have | 11 53
a gender quota policy
C. Lotion and Increased skin | Decreased skin
skin problems problems
problems
Number of patients using 98 348
skin créme A
Number of patients using 41 202
skin créme B

Figure 1. Experimental scenarios.

whether ‘[cJompanies that have implemented gender quotas performed worse than
index compared to the companies that have not implemented gender quotas’ or
‘[cJompanies that have implemented gender quotas performed better than index
compared to the companies that have not implemented gender quotas’. In the skin
lotion scenario, the participants were asked to indicate whether ‘[ p]atients who use
lotion A have increased skin problems compared to those who used lotion B’ or
‘[platients who use lotion A have decreased skin problems compared to those who
used lotion B’. The response options were presented in random order. The correct
answers to the scenarios were that crime rates decreased, companies performed
worse, and the skin problems increased. Full texts to all scenarios can be found in
the Supplementary Material.

In the pilot study, participants who failed to answer within the time limit were
excluded from the survey, but to avoid selection bias we decided to change this for
the main data collection. Such an exclusion could otherwise generate noncomparable
treatment groups with respect to numeracy (Tinghog et al., 2013). Instead of being
excluded, participants in the time pressure treatment who failed to answer within
the time limit were told that they had failed and were then asked to keep within
the time limitation for future questions. Still, the participants had to give an answer
to proceed to the following questions.
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Ideological views

To elicit polarizing ideological views, participants were asked to answer two ideo-
logically dividing questions regarding worldview, and equality versus liberty on
the labor market. The worldview question was designed to map against the immi-
gration scenario and the labor market question was designed to map against the
gender quota scenario. In the worldview question, the participants read the follow-
ing text:

People sometimes talk about whether they view themselves as “‘World citizens’ or
as ‘Swedes’. People who view themselves as ‘World citizens’ believe that all peo-
ple should have equal rights and that we have a common responsibility to help
everybody, no matter their nationality. People who view themselves as ‘Swedes’
believe that Swedish citizens should have some privileges, and that we have a
greater responsibility to help other Swedes than people from other countries.
If one uses the definition above, would you describe yourself as more of a
‘World citizen’ or as more of a ‘Swede’.

Thereafter, they were asked to indicate on a 6-point Likert scale ranging from
1=Tm much more of a world citizen’ to 6 =Tm much more of a Swede’ how
they would rate themselves. The second question about equality/liberty on the
labor market followed the same pattern. The participants were asked to indicate on
a 6-point Likert scale ranging from 1 = T think that equality is much more important’
to 6 = T think that free choice is much more important’ how they felt after reading the
following text:

Sometimes people talk about whether they prioritize equality or free choice in the
labor market. People who prioritize equality believe that it is more important to
give everybody equal opportunities to a career, even if that implies a more regu-
lated labor market. People who prioritize free choice believe that it is more import-
ant that companies can recruit the candidate they prefer, without any restrictions,
even if that leads to a less equal labor market. If one uses the definition above, do
you think that equality or free choice is relatively more important?

We predicted that participants who rated themselves as more of a Swede, would be
worse than those rating themselves as more of a world citizen at assessing numerical
statistics portraying that immigration decreased crime rates, and that egalitarians, that
is, equality-oriented participants, would be worse at accurately assessing statistics that
suggested that gender quotas had a negative effect on companies’ performance. We
expected the groups to perform equally well in the skin lotion scenario. The distribu-
tion of the responses to the ideologically dividing questions can be found in the
Supplementary Material.

Measuring individual differences in numeracy

To assess the participants’ numeric ability, we used a combination of the Berlin
Numeracy Test (Cokely et al, 2012) and a numeracy test developed by Schwartz
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et al. (1997). All participants were asked to solve all seven questions, independent of
whether they had answered the previous questions correctly or not. The average score
was 3.15 correct answers (range 0-7, SD = 1.68). Additionally, we collected data on
the participants’ age, sex, and educational background. The educational variable con-
sisted of four options (compulsory school, 9 years; high school 2-4 years; university
or vocational education less than 3 years; university or vocational education, 3 years
or more) and the participants were asked to indicate which option that best corre-
sponded to their situation. All students in the pilot study were coded to have ‘univer-
sity or vocational education less than 3 years’ as we lack data on how far into their
education they were.

At the end of the survey participants responded to how much of in a hurry they
felt when assessing the scenarios, how stressed they felt, and how intuitive and well
thought out their answers were. Responses to these questions were given on a
5-point Likert scale.

Data analysis

The main analysis plan and the hypotheses were specified and pre-registered* before
the main data collection. As a first step, we divided the sample by how they answered
to the ideologically dividing questions. Participants who answered 1-3 on the ques-
tion concerning worldview were categorized as cosmopolitans (51.3%), while partici-
pants who answered 4-6 (48.7%) were categorized as nationally oriented.
Furthermore, participants who answered 1-3 on the question concerning equality/
liberty at the labor market were categorized as egalitarians (46.7%), whereas partici-
pants who answered 4-6 were categorized as libertarians (53.3%). Thereafter, y*-tests
were used to investigate the presence of motivated reasoning.

As a second step, we investigated whether motivated reasoning was driven by analytical
or feelings-oriented processing. Once again, we split the sample into nationally oriented
and cosmopolitans, and egalitarians and libertarians, respectively, and investigated the
effect of time pressure and numeracy on motivated reasoning. As a preliminary analysis,
we graphically presented our results, followed by elaboration of the results in form of
regression analyses. In the regression analyses, the ideologically dividing questions were
treated as continuous variables, taking a value between one and six. The responses to
the ideologically dividing question regarding gender quotas were inverted before the
regression analyses were performed. Our primary analyses were intention-to-treat ana-
lyses, where all observations, independent on whether the participant in the time pressure
treatment stayed within the time limit or not, were included. By using the entire sample in
our analyses, we did not systematically exclude a specific type of participants, for example,
people preferring to answer slowly, from our analyses (Bouwmeester et al., 2017). To test
the robustness of the results, we also ran compliance-only analyses, excluding those par-
ticipants who failed to respond within the time limit.

The three scenarios were analyzed separately. The dependent variable in all regres-
sions was a binary variable taking the value 1 if the scenario was correctly solved and

*https:/aspredicted.org/td837.pdf. Data on self-assessed intuition was collected, but never analyzed since
we focus on objective measures of analytical thinking and inhibition of it.
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0 otherwise. To measure ideological view, we used the ideological dividing question
that mapped to each scenario. Time pressure was a dummy variable that took the
value 1 if the participant was in the time pressure treatment and 0 otherwise. To
investigate the motivated reasoning-as-feelings hypothesis and the motivated
reasoning-as-analysis hypothesis, we were interested in the effect of time pressure
and numeracy on motivated reasoning. In the first specification, the effect of time
pressure was studied:

correct assesment; = 3, + 3, ideological view; + 3, time pressure;

+ Bj ideological view;xtime pressure; + B.X; + u;
In the second specification, numeracy was added as well:

correct assesment; = B, + 3, ideological view; 4 8, time pressure; 4+ [8; numeracy;,

+ B, ideological view;xnumeracy, + B]/-X,- + u;

In both specifications, the interaction term was the variable of main interest and X
was a vector including all control variables (age, educational background, and sex). As
a last step, we divided the sample by the time pressure treatment and ran the second
analysis again. This enabled us to investigate if the presence of time pressure affected
how numeracy correlated with motivated reasoning.

Results

We found clear evidence of motivated reasoning in both the polarizing scenarios
(Figure 2). Participants who rated themselves as nationally oriented were 14 percent-
age points less likely to answer the polarizing immigration scenario, where crime rates
decreased following immigration, correctly. This difference corresponds to Cohen’s d
of 0.29, which, using common classification, is a small effect size. A y*-test showed
that the difference between the groups was statistically significant, y*(1, n=1211)
=25.57, p<0.001. In the gender quota scenario, participants prioritizing equality
over liberty on the labor market were 13 percentage points less likely to interpret
numerical information showing that companies with gender quotas performed
worse, correctly. The difference between equalitarians and libertarians was statistically
significant, y*(1, n=1211)=18.62, p<0.001, and the effect size corresponds to
Cohen’s d of 0.25. Importantly, in the nonpolarizing scenario responses were
similar both for participants categorized as nationally oriented and cosmopolitans,
7*(1, n=1211) = 0.06, p=0.815, and as egalitarians and libertarians, 7X(1, n=1211)=
0.40, p =0.525.”

There was a general effect of time pressure in both the polarizing scenarios
(Figure 3), where participants were less likely to respond correctly when set under
time pressure. According to the motivated reasoning-as-feelings hypothesis, time

>As we found no evidence that either of the ideologically dividing questions affected the probability of

assessing the skin lotion scenario correctly, all results concerning that scenario is reported in
Supplementary Table S3.
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Figure 2. Proportion of participants assessing the different scenarios correctly, separated by ideological
views. 95% confidence interval is included for each bar.

pressure should increase motivated reasoning, that is, the difference in the proportion
of correct answers between nationally oriented and cosmopolitans, and between lib-
ertarians and egalitarians should be larger when responding under time pressure.
However, as shown in Figure 3, this pattern of results was not found. If anything,
the tendency was more in line with the motivated reasoning-as-analysis hypothesis,
as the difference between the opposing ideological groups decrease slightly when
responding under time pressure.

All plots in Figure 4 show an increasing pattern with numeric ability, indicating
that numeracy was positively correlated with the probability of correctly assessing
the scenarios. In the immigration scenario, the difference in probability of correct
assessment between nationally oriented and cosmopolitans decreased as numeric
ability increased, while it remained stable across different levels of numeracy when
comparing egalitarians and libertarians. Thus, numeracy had a buffering effect
against motivated reasoning when interpreting information about the effect of immi-
gration on crime rates but had no visible effect among subjects when interpreting the
effect of gender quotas on company profits.®

Results were corroborated in regression analyses (Table 1). In general, time pres-
sure had a negative effect on the probability of assessing the scenarios correctly, while
numeracy had a positive effect. To test the contradicting accounts of motivated
reasoning-as-feelings and motivated reasoning-as-analysis, we included interaction
variables — one between time pressure and ideological view (Models 2 and 7) and
one between numeracy and ideological view (Models 4 and 9). Given that the coeffi-
cients of ideological view and the interaction variables are conditional in our regres-
sion models, they cannot be interpreted in the same way as in a regular additive

®As the number of participants with the best and worst results in the numeracy test is low, Figure 4
should be interpreted with care. In the immigration scenario, the number of participants in each group
is 33, 85, 136, 126, 103, 60, 42, and 5 for nationally oriented and 17, 69, 132, 124, 117, 87, 50, and 25
for cosmopolitans. The corresponding number for the gender quota scenario is 25, 72, 141, 141, 116,
83, 55, and 12 for libertarians and 25, 82, 127, 109, 104, 64, 37, and 18 for egalitarians.
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Immigration scenario Gender quota scenario
60% 529 60% 53%
50% - S0% ﬁZ:ﬁ‘//
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33%
20% 20%
21%
10% 10%
0% 0%
Time pressure No Time pressure Time pressure No Time pressure
=8 Nationally oriented =@ Cosmopolitans =@ |ibertarians =@ Egalitarians

Figure 3. Percent of correct assessments by treatment, depending on the ideological view, separated by
experimental condition. Note: The correct answer to the immigration scenario is that the crime rate
decreases. The correct answer to the gender quota scenario is that the companies perform worse.

N=1211.
Immigration scenario Gender quota scenario
100% 100% 91%
80% 80% =X
(]
539 56% 60%
60% = aq%; 47% . 60% 72%
35% 35
40% 33% 529% 52% a0% 28% 31%
44% pa— A 0w
20% 309 36% W% Y 32%
24% 24% 27% 50,
0% 18% 18% 0%
0 1 2 3 4 5 6 7 0 1 2 3 4 5 &6 7
Numeracy score Numeracy score
=—@=—MNationally oriented Cosmopolitans —@=—ibertarians -—®—Egalitarians

Figure 4. Percent of correct assessments by numeracy, depending on an ideological view.

model (Golder, 2003; Brambor et al., 2006). Figure 5 is, therefore, a more appropriate
way to depict the joint effect of time pressure and numeracy on motivated reasoning.
As the confidence interval of the control group and the treatment group overlaps in
both Figure 5A,B, our results indicate that there was no effect of time pressure on
motivated reasoning in neither the immigration scenario nor the gender quota scen-
ario. Turning to Figure 5C, globally oriented participants with higher numeracy were
less likely to engage in motivated reasoning in the immigration scenario. These results
are in line with the motivated reasoning-as-feelings hypothesis. In Figure 5D, the
opposite results are shown. Thus, in the gender quota scenario, higher numeracy
increased the likelihood to engage in motivated reasoning, which is in line with the
motivated reasoning-as-analysis hypothesis.”

7 As robustness checks, we performed a compliant-only analysis where we excluded the participants who
failed to answer the scenario within the time limit, excluded the student sample collected in the pilot study
and excluded those relatively neutral (answered 3 or 4) in the ideologically dividing questions (see
Supplementary Tables S4-S6 for details). The results remained similar.
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Table 1. Linear probability regressions on the role of time pressure and numeracy.

(1) () @) (4) (5) (6) () (8) (9) (10)
Immigration Immigration Immigration Immigration Immigration Quota Quota Quota Quota Quota
crime crime crime crime crime perform perform perform perform perform
decreases decreases decreases decreases decreases worse worse worse worse worse
Time pressure —0.176*** —0.232*** —0.177*** —0.176*** —0.246™** —0.075*** —0.173*** —0.075*** —0.074*** —0.156**
(0.026) (0.063) (0.026) (0.026) (0.062) (0.027) (0.066) (0.027) (0.027) (0.065)
Nationally —0.057*** —0.065*** —0.054*** —0.078*** —0.088***
oriented (0.008) (0.012) (0.008) (0.017) (0.019)
Equality oriented —0.043***  —0.057***  —0.039*** —-0.018 —0.029
(0.009) (0.012) (0.009) (0.018) (0.020)
Numeracy 0.057*** 0.032* 0.031* 0.069*** 0.092*** 0.092***
(0.010) (0.019) (0.019) (0.009) (0.020) (0.020)
Nationally 0.016 0.021
oriented * time (0.016) (0.016)
pressure
Equality oriented 0.028* 0.024
* time pressure (0.017) (0.017)
Nationally 0.008 0.008
oriented * (0.005) (0.005)
numeracy
Equality oriented —0.007 —0.006
* numeracy (0.005) (0.005)
Observations 1207 1207 1207 1207 1207 1207 1207 1207 1207 1207
R? 0.084 0.085 0.112 0.114 0.115 0.096 0.098 0.136 0.137 0.139

Note: The dependent variable is the assessments of the experimental scenarios, 1 if the correct assessment was made and 0 otherwise. Sex, age, education, and a dummy variable which takes the
value of 1 if the respondent was part of the pilot study conducted as a pilot are included in all models, but not shown. Time pressure is a dummy variable taking the value 1 if the participant was
in the time pressure treatment and 0 otherwise. Robust standard errors given in parentheses.
***<0.01, **p<0.05, *p<0.1.
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Figure 5. The impact of ideological view on the likelihood to correctly assess respectively scenario
conditioned on time pressure (A,B) and numeracy (C,D), respectively. Note: The error bars and
dashed lines indicate 95% confidence intervals. (A,C) The results of the immigration scenario, where
the correct answer is that more immigration decreases the crime rates. (B,D) The results of the gender
quota scenario, where the correct answer is that companies that have implemented genre quotas
perform worse.

To further facilitate the interpretation of the effect of ideological view, and its inter-
action with numeracy, on the probability to correctly assess the scenarios, we turn our
attention to Figure 6 (see also Supplementary Table S10). In Figure 6, we observe the
same pattern as in Figure 5, consistent with motivated reasoning-as-feelings in the
immigration scenario but motivated reasoning-as-analysis in the gender quota scenario,
also when analyzing each experimental condition separately (time pressure or no time
pressure). The interaction effect between ideological view and numeracy on correct
responses is similar across the experimental groups, indicating that motivated reasoning
is primarily driven by individual differences in analytical thinking at the trait level and
not by situational factors such as time pressure.
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Figure 6. The impact of ideological view on the likelihood to correctly assess respectively scenario, con-
ditioned on numeracy. Note: The dashed lines indicate 95% confidence intervals. The sample is divided
by treatment. (A,C) The results of the participants in the time pressure treatment, and (B,D) the results of
the participants in the control group.

Discussion

This study set out to examine if motivated reasoning is primarily driven by System 1,
feelings-oriented processes, or by System 2, analytical reasoning. Hence, we contrast
the notions of motivated reasoning-as-feelings and motivated reasoning-as-analysis.
To do this, we examined both individual differences in System 2 abilities (numeric
abilities), as well as induced inhibition of System 2 thinking through time pressure.
Our results showed that time pressure did not affect the likelihood to engage in moti-
vated reasoning, while subjects with higher numeric ability were less likely to engage
in motivated reasoning when analyzing information concerning the effects of refugee
intake, but more likely to engage in motivated reasoning when analyzing information
regarding the effect of gender quotas. At the trait level, our results thus indicate that
whether motivated reasoning is primarily driven by analysis or feelings depends on
the topic at hand.
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Our findings are consistent with the empirical literature on motivated reasoning that
have also found mixed effects regarding the role of analytical ability in motivated reason-
ing. The results showing that numeric ability can serve as a buffer in some cases, align
with studies showing that greater analytical ability correlates with more appropriate
responsiveness to new information (Tappin et al., 2020), greater accuracy when assessing
the truthfulness of political news headlines (Pennycook & Rand, 2019; Bago et al,
2020), general epistemic rationality (Pennycook et al., 2015) and being less susceptible
to conjunction fallacies (Scherer et al, 2017). It thus appears as if motivated
reasoning-as-feelings sometimes drive motivated reasoning, and, in other instances,
motivated reasoning-as-analysis may underlie motivated reasoning. An important task
for future research to help reconcile these findings is to identify under which conditions
(decision, situation, individual) these two mechanisms are likely to dominate informa-
tion processing. At this stage, we can only speculate that findings are dependent on cul-
tural difference between samples but also regarding the politically polarizing tasks used.
This is one of the reasons for why we did not explore motivated reasoning in the context
of gun control and climate change as these issues are arguably less polarizing in a
Swedish or west European sample compared to a US sample (Lind et al, 2018).
Future research should therefore systematically investigate motivated reasoning for a
range of numeric tasks that are politically polarizing, as well as additional System 1 ver-
sus Systems 2 individual differences and situational manipulations.

Perhaps it is in the complex interaction of individual, situational, and task char-
acteristics that one can understand the information processing underlying motivated
reasoning? This was one of the motivations behind this study as we included several
numeric tasks, as well as simultaneous state manipulation (time pressure) and trait
measures (numeracy). In addition to possible (additive) main effects of these vari-
ables, state and trait could interact in several ways: (1) time pressure could affect
those low in numeracy more, in that low numerates tend to be affected by System
1 manipulations and irrelevant sources of information more than high numerates
(Peters, 2012) and (2) motivated numeracy may increase so that high numerates
respondents use their superior numeric skills even more heuristically and thus amp-
lifying motivated reasoning; see Peters et al. (2006) for an example of how high
numeracy can lead to more biased numeric decisions. However, in the current
study, even though our time pressure manipulation was effective, we found no evi-
dence for any of these types of interaction. There might be several reasons for this,
but one possibility is that trait factors are more robustly related to motivated reason-
ing in these types of numeric tasks (Gértner et al., 2019). However, more research
simultaneously measuring trait and manipulating state factors is needed.

From a societal viewpoint, the problem with motivated reasoning is that it prevents
people from objectively evaluate information. If people choose to evaluate informa-
tion in favor of their preexisting beliefs, changing someone’s mind will be difficult,
even in cases where hard, objective facts exist. This can be taken advantage of by pol-
itical parties, or other interest groups, and will most likely lead to an even more polar-
ized society. Understanding the mechanisms that drives motivated reasoning is thus
an important venture to minimize the societal effects of motivated reasoning. Here, it
also becomes important to understand if it is individual trait differences or the situ-
ation that primarily causes people to engage in motivated reasoning. Moreover, the
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fact that our results point to that trait differences in numeracy may in some situations
be a protection against, rather than a risk factor for (i.e.,, Kahan et al., 2017), moti-
vated reasoning in politically polarized tasks, nuances the picture of who is suscep-
tible to these biases. Consequently, both System 1 and System 2 debias techniques
or interventions (such as teaching numeric skills) may be effective in reducing moti-
vated reasoning.

Supplementary material. To view supplementary material for this article, please visit https:/doi.org/10.
1017/bpp.2021.34.
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