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Abstract
Political opponents are often divided not only in their attitudes (i.e., ideological 
polarization) and their feelings toward each other (i.e., affective polarization), but 
also in their factual perceptions of reality (i.e., factual belief polarization). This 
paper describes factual belief polarization in the Netherlands around three core 
issues. Furthermore, this paper examines who are most susceptible to this type 
of polarization. Analyses on the 2021 Dutch Parliamentary Election Study reveal 
that citizens hold different perceptions than their political opponents about income 
inequality, immigration, and climate change. This type of polarization is strongest 
among citizens who have hostile feelings toward their political opponents and, para-
doxically, among those who are highly educated and interested in politics. Trust in 
epistemic authorities did not mitigate factual belief polarization, perhaps because 
this trust has itself become politicized. These findings underline that factual belief 
polarization constitutes a core pillar of political polarization, alongside ideological 
and affective polarization.
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Introduction

In recent years, concerns over political polarization have grown among scholars 
and the general public alike. While the USA has seen growing divisions between 
the two major parties (Iyengar et al. 2012), Western Europe has been character-
ized by polarization around new cultural issues and populist radical right par-
ties (Harteveld 2021). The literature on mass political polarization has commonly 
distinguished between ideological polarization (i.e., citizens’ overall divergence 
and partisan alignment in political views; Lelkes 2016) and affective polarization 
(i.e., citizens’ sympathy towards partisan in-groups and antagonism towards par-
tisan out-groups; Iyengar et al. 2012). With rising controversies over issues such 
as climate change and COVID-19, it is however becoming increasingly clear that 
citizens are divided not only in their issue attitudes and their feelings toward each 
other, but also in their factual perceptions of reality. Indeed, about three-quarters 
of Americans believe that Republican and Democratic voters not only disagree 
over plans and policies, but also on “basic facts” (Pew Research Center 2019). 
This type of polarization has been labeled ‘factual belief polarization’ (Lee et al. 
2021) and can be seen as a third core pillar of mass polarization alongside ideo-
logical and affective polarization (Rekker 2022).

Although an extensive literature exists on both misperceptions and polariza-
tion, there is a surprising lack of systematic research on factual belief polarization. 
As a result, little is known about what factual perceptions underlying citizens’ 
core political attitudes on issues such as economic redistribution or immigration. 
Instead, most research has focused on more extreme instances of misinformation 
and misperceptions such as conspiracy theories (e.g., Van Prooijen et al. 2015). 
The few studies that have examined factual perceptions regarding the most com-
mon political issues (e.g., Gorodzeisky and Semyonov 2020; Kuhn 2019) focused 
on only a single issue, without an overarching conceptual framework on polariza-
tion. Moreover, factual belief polarization is perhaps a rare instance of a topic on 
which there is a wealth of experimental and explanatory research (e.g., psycho-
logical studies on motivated reasoning; e.g., Kahan 2016), but a lack of obser-
vational and descriptive studies. Using data of the Dutch Parliamentary Election 
Study (DPES) of 2021, this study therefore provides an examination of what fac-
tual belief polarization looks like in the Netherlands. Specifically, we examine 
this type of polarization between citizens around three issues that are at the heart 
of political competition in Western Europe (e.g., Kriesi et  al. 2008): economic 
redistribution, immigration, and climate change. These issues might plausibly be 
characterized by factual belief polarization because proponents of redistribution 
may perceive the highest level of income inequality, opponents of immigration 
may perceive the largest share of immigrants in the population, and opponents 
of climate policies may be most likely to question anthropogenic climate change. 
Moreover, we investigate who are most affected by such factual belief polariza-
tion. Citizens may be most likely to base their factual perceptions on their politi-
cal attitudes when they lack trust in epistemic authorities such as science and the 
media (Rekker 2021). Paradoxically, people may also have a greater ability and 
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motivation to bring their perceptions and attitudes in line when they are highly 
educated and interested in politics (Kahan et al. 2017).

The second aim of this study is to investigate the relation between factual belief 
polarization and affective polarization. Recent years have seen increasing levels of 
hostility between political opponents in the USA and many—though not all—socie-
ties in Western Europe (Boxell et al. 2022; Iyengar et al. 2019; Wagner 2021). Such 
affective polarization could be an important driver of factual belief polarization, as 
well as vice versa. When citizens have hostile feelings toward their political oppo-
nents, they may also be more likely to withdraw in an epistemic bubble. Conversely, 
people may be most prone to develop hostile feelings toward their political adversar-
ies when they no longer share a common sense of reality. Research on this link has 
so far been sparse and inconclusive. Our study does not aim to establish the causal 
direction, but rather the strength of the potential association between factual belief 
polarization and affective polarization.

This examination constitutes a case study of the Netherlands in 2021. So far, most 
research on factual belief polarization has focused on the USA (Rekker 2021). It 
is therefore important to determine to what extent the same patterns can be found 
in West European multi-party systems, which are often (although not universally) 
characterized by lower levels of polarization (Wagner 2021). Like most other Euro-
pean countries, the Netherlands has however also seen a surge in science-skepticism 
among populist radical right parties (Gardiner 2019; Rekker 2021). This provides 
us with an interesting case to examine to what extent factual belief polarization has 
crossed the Atlantic.

Theory and hypotheses

Political polarization over factual beliefs

In one of the few attempts to systematically conceptualize and examine the phenom-
enon, Lee et al. (2021) introduced the term factual belief polarization for instances in 
which citizens have different factual perceptions than their political opponents. Such 
opponents can be citizens who support a different political party or people with dif-
ferent attitudes on a political issue. Factual belief polarization occurs when an objec-
tive fact is known according to evidence and expert opinion, but citizens’ factual 
perceptions are nonetheless correlated with their party preference or issue attitudes 
(Rekker 2022). In most cases, such factual beliefs (e.g., on climate science) have 
direct implications for contested political policies (e.g., reducing CO2 emissions).

Factual belief polarization is closely related to the concept of ‘misperceptions,’ 
which were defined by Nyhan and Reifler (2010, p. 305) as “cases in which people’s 
beliefs about factual matters are not supported by clear evidence and expert opin-
ion.” Misperceptions have generally (though not consistently) been defined as incor-
rect beliefs that people hold with confidence (e.g., Flynn et al. 2017; Kuklinski et al. 
2000). This separates misperceptions from ignorance, which is defined as lacking a 
correct belief on an issue. Despite the clear similarities, Rekker (2022) proposed two 
conceptual distinctions between misperceptions and factual belief polarization. First, 
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misperceptions must be connected to citizens’ party preference or issue attitudes to 
qualify as political polarization, which excludes misperceptions about non-political 
matters such as the health risks of salty foods. Whereas misperceptions are about 
how citizens’ perceptions deviate from reality, factual belief polarization is about 
how these beliefs differ between political opponents. The second distinction is that 
factual belief polarization does not require that citizens hold their perceptions with a 
strong degree of confidence. For example, some people may have been misinformed 
about the number of immigrants in their country and confidently misperceive the 
actual number, whereas others may simply hold an incorrect assumption about the 
immigrant population. Only the former instance would constitute a misperception, 
but both examples constitute factual belief polarization as long as perceptions are 
correlated with citizens’ party preference or immigration attitudes. Because of the 
conceptual differences between both phenomena, misperceptions and factual belief 
polarization require a somewhat different research agenda. Studies on mispercep-
tions have focused mostly on instances in which citizens have been misinformed and 
confidently hold blatantly inaccurate beliefs such as that Osama bin Laden is still 
alive. The research agenda for factual belief polarization, however, lies more in iden-
tifying the (often implicit) factual assumptions that are intertwined with citizens’ 
attitudes on the most central political issues.

Congruence between attitudes and issue positions may come about through two 
processes. First, factual belief polarization may emerge because citizens base their 
issue attitudes on their factual beliefs. Citizens who are not convinced that global 
warming is caused by human activity may for example oppose climate policies as a 
direct result of their factual perceptions. Although this causal relation seems almost 
self-evident, empirical findings on this effect are surprisingly inconclusive. Some 
experiments reveal that respondents change their attitudes when they are presented 
with factual information (Becker 2019; Cruces et  al. 2013; Grigorieff et  al. 2020; 
Scotto et al. 2017; Sides 2016), but other studies found no such effect (Hopkins et al. 
2019; Jørgensen and Osmundsen 2020; Lawrence and Sides 2014; Trump 2018). 
Conversely, factual belief polarization may also arise because citizens’ attitudes 
guide their factual beliefs. People for example tend to process new information in a 
way that reinforces their attitudes, rather than challenging them (Nickerson 1998). 
Because of this confirmation bias, opponents of climate policies may for exam-
ple pay particular attention to climate skeptics and avoid news about the impact 
of humans on global warming. Likewise, research shows that people’s attitudes on 
immigration importantly steer their interpretation of factual information on this 
issue (Glinitzer et al. 2021). Furthermore, uninformed citizens may use their politi-
cal attitudes as a heuristic to fill the gaps in their knowledge (Herda 2013). Even 
when they have never been informed about a precise number, critics of immigra-
tion may for example reason that there ‘must be a lot of immigrants’ in the country 
because immigration otherwise could not be as big a problem as they perceive it to 
be.

Descriptive research on factual belief polarization around the most central 
political issues, such as redistribution and immigration, is surprisingly sparse. 
Instead, most studies have focused either on the psychological mechanisms that 
could explain factual belief polarization (e.g., Kahan 2016) or on more extreme 
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forms of misperceptions such as conspiracy theories (e.g., Van Prooijen et  al. 
2015). Using data of the DPES of 2021, this study therefore provides a descrip-
tive examination of what factual polarization looks like in the Netherlands. We 
examine factual belief polarization around three core political issues: economic 
redistribution, immigration, and climate change. For redistribution, a core factual 
perception is how people perceive the inequality between rich and poor. In one 
of the few attempts to examine such perceptions, the International Social Survey 
Programme (ISPP) included an item that asked respondents from 27 countries 
to estimate how much they think high-status (i.e., chairman of a large national 
company) and low-status (i.e., an unskilled factory worker) workers earn. Several 
studies on this survey have revealed that proponents of redistributive policies per-
ceive a greater difference between the lowest and the highest incomes than oppo-
nents of redistribution (Bobzien 2020; García-Sánchez et al. 2020; Kuhn 2019). 
For immigration attitudes, a particularly important factual belief is how many 
immigrants people think are currently living in their country. Survey research 
in both the USA and Europe reveals that proponents and opponents of immigra-
tion are indeed divided in their factual perceptions of the immigrant population, 
with opponents perceiving the share of foreign-born citizens in their country to 
be larger in both absolute terms and relative to other countries (Gorodzeisky and 
Semyonov 2020; Herda 2013; Hjerm 2007; Nadeau et al. 1993; Semyonov et al. 
2008; Sides and Citrin 2007).

By far the best documented instance of factual belief polarization is the dispute 
about anthropogenic climate change. The vast majority of studies on this contro-
versy have focused on the US, where climate science has become highly politicized. 
In 2016, less than half (43%) of American citizens who identify as a Republican 
believed that climate change is caused by human activity, whereas the vast major-
ity (84%) of Democrats accepted this scientific consensus (Dunlap et  al. 2016). 
Although the politicization of climate science long seemed to be mostly an Ameri-
can phenomenon, this began to change after the Paris Agreement was signed in 
2015. In the years that followed, many European populist radical right parties made 
climate skepticism into a core pillar of their ideology alongside Euroscepticism 
and immigration critique (Gardiner 2019; Rekker 2021). In the currently examined 
Dutch parliamentary elections of 2021, two radical right parties (i.e., the ‘Party for 
Freedom’ and ‘Forum for Democracy’) explicitly questioned the contribution of 
humans to global warming in their election manifesto. This politicization at the elite 
level is also starting to manifest itself in public opinion. In 2016 and 2017, Round 
8 of the European Social Survey asked citizens from 20 European countries if they 
thought the climate is changing and whether this change is man-made. This survey 
revealed that citizens who politically identify with the Right are more likely to ques-
tion that the climate is changing due to human activity than those who identify with 
the Left (Lübke 2021). Unsurprisingly, climate skepticism is not only associated 
with citizens’ partisan and ideological identity, but also with their issue attitudes 
on environmental policies (Whitmarsh 2011). Based on these previous studies on 
citizens’ perceptions of income inequality, the immigrant population, and climate 
change, we postulated our first hypothesis as follows:
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Hypothesis 1  Citizens’ factual beliefs about income inequality are associated with 
their issue attitudes toward redistribution (H1a), beliefs about the immigrant pop-
ulation are associated with attitudes toward immigration (H1b), and beliefs about 
anthropogenic climate change are associated with attitudes toward climate policies 
(H1c).

The role of trust in epistemic authorities

In modern democracies, epistemic authorities play a pivotal role in maintaining a 
shared reality. Institutions such as science and journalism have been bestowed with 
the task to provide the democratic debate with a factual basis. Trust in such epis-
temic authorities may therefore constitute a crucial barrier against factual belief 
polarization (Rekker 2021). As long as liberals and conservatives use and trust the 
same objective information sources, their factual beliefs should not become highly 
polarized. Citizens who distrust epistemic authorities may however be more likely 
to withdraw in their own epistemic bubble, for example by consuming ideological 
alternative media. Such ideological news media may fuel the proliferation of anti-
scientific ideology and misperceptions, as well as the polarization of citizens’ world-
views more generally (Davis and Dunaway 2016; Garrett et al. 2019). Research has 
for example revealed that the use of conservative media diminishes citizens’ trust in 
science, which in turn decreases their belief in global warming, whereas the use of 
non-conservative media has the opposite effect (Hmielowski et al. 2014). In other 
words, citizens who distrust science and regular news media may be most likely to 
base their factual beliefs on their political attitudes rather than objective informa-
tion. As long as citizens trust scientists and journalists, they may for example accept 
the scientific consensus on global warming regardless of their issue attitudes on cli-
mate policies. Our second hypothesis was therefore formulated as follows:

Hypothesis 2  Factual belief polarization is weaker among citizens who trust epis-
temic authorities such as science (H2a) and the media (H2b).

The role of political sophistication

Whereas trust in epistemic authorities may mitigate factual belief polarization, 
there are other factors that may fuel it. Paradoxically, one of these factors is politi-
cal sophistication, which we employ here to refer to the level of concern, familiarity 
and conceptualization citizens bring to their evaluation of politics (Neuman 1986). 
Although highly educated and politically interested citizens—which we take as 
imperfect but useful proxies of such sophistication—often hold more accurate beliefs 
than citizens with a lower level of political sophistication, this does not mean that 
they are less polarized. Well-informed government officials for example have more 
accurate factual beliefs than ordinary citizens, but on some issues their perceptions 
are nonetheless more aligned with their party preference (Lee et  al. 2021). Like-
wise, highly educated citizens are less likely to reject the scientific consensus on cli-
mate change, but the correlation between political ideology and climate perceptions 
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is nonetheless strongest among this group (Hamilton 2011; McCright and Dunlap 
2011). Citizens who are highly educated and interested in politics may have a greater 
ability and motivation to reflect on their factual beliefs when forming an opinion on a 
political issue. Conversely, politically sophisticated citizens may also be most likely 
to bring their factual perceptions in line with their political attitudes through moti-
vated reasoning (Kahan et al. 2017) or by taking cues from elites (e.g., Bakker et al. 
2019; Zaller 1992). Our third hypothesis was therefore postulated as follows:

Hypothesis 3  Factual belief polarization is stronger among highly educated citizens 
(H3a) and among citizens who are interested in politics (H3b).

The role of affective polarization

Only few studies (e.g., Lee et al. 2021) have examined political polarization from a 
perspective of misperceptions or vice versa. As a result, surprisingly little is known 
about the relation between factual belief polarization and other types of polarization. 
In particular, very few studies have examined the relation between factual belief 
polarization and affective polarization, which refers to citizens’ sympathy towards 
political in-groups and antagonism towards political out-groups (Iyengar et al. 2012; 
Wagner 2021). In the USA and several Western European societies, this type of 
polarization has increased since the beginning of the twenty first century, including 
in the Netherlands1 (Boxell et al. 2022; Dekker and Den Ridder 2019; Harteveld and 
Rekker 2021; Iyengar et al. 2012). There are good reasons to expect this develop-
ment is connected to the rise of factual belief polarization during this same period.

On one hand, affective polarization may fuel factual belief polarization. People have 
a psychological need to form beliefs that maintain their status in an affinity group, 
which is commonly referred to as identity-protective cognition or politically motivated 
reasoning (Kahan 2016). When citizens become more emotionally invested in their 
political identity and more hostile toward opponents, they may develop a stronger 
tendency to exclusively trust identity-consistent information from in-group members, 
while disregarding identity-incongruent information from out-groups (Rekker 2022). 
In such instances, scientists may for example be distrusted when they are perceived 
as political opponents, while science skeptics are trusted when they are perceived as 
political allies. As Roberts (2020) eloquently put it: “Tribal epistemology happens 
when tribal interests subsume transpartisan epistemological principles, like standards 
of evidence, internal coherence, and defeasibility. ‘Good for our tribe’ becomes the 
primary determinant of what is true; ‘part of our tribe’ becomes the primary deter-
minant of who to trust.” Illustrating the relevance of affective polarization for factual 
belief polarization, a panel study on American voters revealed that the use of partisan 
media fuels misperceptions and that this relation is partly mediated by increased levels 

1  In the Dutch case, making this claim is hampered by a scarcity of longitudinal measures of affective 
polarization, but indirect measures and proxies suggest that affective polarization increased over the past 
two decades (after a period of affective depolarization), but that the situation stabilized in more recent 
years.
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of affective polarization (Garrett et  al. 2019). Moreover, Americans who hate their 
political opponents are more likely to share political fake news on Twitter (Osmundsen 
et al. 2020). The most direct support for a causal effect of affective polarization on 
factual beliefs comes from an experiment, which revealed that experimentally induced 
affective polarization increased Democrats’ perception of the level of unemployment 
under Donald Trump’s presidency (Broockman et al. 2020). This effect should how-
ever be interpreted with caution because it was not found consistently in all instances.

Conversely, factual belief polarization could also be a source of affective polar-
ization. Although empirical research on this effect is currently lacking, it stands 
to reason that a shared sense of reality can constitute a barrier against political 
hostility by ensuring at least a basic level of understanding for the other’s position 
(Rekker 2022). If factual beliefs grow apart, political camps may however start to 
see the other not only as having the wrong ideas, but as not getting reality at all, 
which is easier to condemn than mere disagreement. Opponents of climate poli-
cies may for example maintain some empathy for climate activists as long as they 
at least share their factual belief that global warming is man-made. Skeptics who 
are convinced that climate change is a hoax may however be much more hostile 
toward the climate movement, as well as vice versa.

Because the present study draws from cross-sectional survey data, we can-
not distinguish between both potential directions of causality between factual 
belief polarization and affective polarization. This study does however provide 
a descriptive examination of the association between both types of polarization 
regarding some of the most central issue attitudes in West European politics. As 
of yet, no study has established this association. Based on the theoretical plausi-
bility of a bidirectional causal effect between political hostility and factual per-
ceptions, we formulated our fourth hypothesis as follows:

Hypothesis 4  Factual belief polarization is stronger among citizens with hostile 
feelings toward their political opponents.

Method

Data

The DPES 2021 (Jacobs et  al. 2021) was collected before and after the legisla-
tive elections of March 17. The items used in this study were included in the 
post-election survey. The online survey was partly based on a fresh probability 
sample of 6600 Dutch voters, of which 2400 participated. The rest of the sample 
was recruited from the existing LISS-Panel (Longitudinal Internet Studies for the 
Social Sciences) of which 2797 respondents were approached and 2137 partici-
pated in the post-election study.
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Measures

Respondents’ factual beliefs were measured with items that asked them about their 
perceptions regarding redistribution, immigration, and climate change. For redistri-
bution, this item asked respondents “How many times more do you think the 10% 
households with the highest incomes earn compared to the 10% households with the 
lowest incomes? This is about the amount of money that a family can spend after taxes 
(disposable household income).” The response scale ranged from 1× to 15×. Based 
on data from the ‘Organisation for Economic Co-operation and Development’ (OECD 
2016), the true value of this indicator is ‘7×.’ For factual beliefs on immigration, the 
item was phrased as follows: “What do you think is currently the share of immigrants 
in the Netherlands? By immigrants, we mean people who were born in another coun-
try (first generation immigrants) as well as their children (second generation immi-
grants).” The response scale ranged from 0 to 100%. Based on census data, Statistics 
Netherlands (CBS 2021) reports that the true share of first- and second-generation 
immigrants is 25% of the Dutch population. To measure respondents’ factual beliefs 
about climate change, they were asked “How convinced are you that climate change 
is mainly caused by human activity? Please place yourself on a scale from 0 to 100% 
where 0% means that you think it is extremely unlikely that climate change is caused 
mainly by human activity, 100% means that you are sure that climate change is caused 
mainly by human activity, and 50% means that you are unsure whether or not climate 
change is caused mainly by human activity.” The response scale ranged from 0 to 
100%. Based on reports from the Intergovernmental Panel on Climate Change (IPCC 
2013, 2021) any answer between about 95% (the estimate from the 2013 IPCC report) 
and 100% confidence (the 2021 IPCC report describes the evidence for anthropogenic 
global warming as ‘unequivocal’) can be considered in line with the scientific con-
sensus. Another study on factual belief polarization revealed that the vast majority of 
respondents (i.e., 91.2% in an American sample) have a sufficient understanding of 
ratios and percentages to answer this type of questions (ANONYMIZED).

Respondents’ issue attitudes on redistribution were measured with an item that 
asked them: “Where would you place yourself on a line from 1 to 7, where 1 means 
differences in income should be increased and 7 means that differences in income 
should be decreased?” For immigration, respondents were presented with the state-
ment “There are too many people of foreign origin or descent in the Netherlands,” 
with response categories ranging from 1 (fully agree) to 7 (fully disagree). This 
immigration item was presented only to the 2137 respondents who were part of the 
LISS-Panel. For climate change, the question read “How would you place yourself 
on a line from 1 to 7, where 1 means that the measures against climate change have 
gone too far and 7 that the measures should go further?”

Respondents’ trust in epistemic authorities was measured as part of a larger bat-
tery on institutional trust. Among other institutions, respondents were asked to indi-
cate to what extent they trust ‘science’ and ‘the press’ (which we take as a proxy for 
trust in the media more generally) on a scale ranging from 1 (very much) to 4 (not 
at all). Respondents’ political sophistication is operationalized as their educational 
attainment and their level of interest in politics. We coded education as a dichot-
omy that distinguishes respondents with either a low or a middle educational level 
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(primary, secondary, and lower vocational tertiary education) from those with a high 
educational level (higher vocational tertiary education or university). Respondents 
reported their political interest as ‘not,’ ‘fairly,’ or ‘very’ interested.

Affective polarization is operationalized as dislike towards issue-based outgroups 
(Hobolt et  al. 2021) on each of the three topics. This means that we only capture 
the outgroup derogation component of affective polarization and not ingroup favorit-
ism, which is often included in the operationalization of affective polarization (see 
Iyengar et al. 2019) but not available in the data. However, we note that our strategy 
likely leads to a conservative estimate of the total effect of affective polarization: 
ingroup attachment might well further foster factual belief polarization. Regardless, 
most of the normative concerns have been directed at the rise of specifically negative 
bias, and our study allows to investigate whether this in turn is associated with more 
factual belief polarization. Following the wording of the American National Elec-
tion Survey (ANES), respondents rated people who disagree with them on each of 
the issues on a so-called feeling thermometer ranging from 0 (cold) to 100 (warm). 
Those opponents were depicted as holding the oppositive view from the respondent. 
For instance, respondents who indicated to be in favor of more measures against cli-
mate change had to evaluate ‘People who think the government’s measures against 
climate change have gone too far’ and respondents who favor smaller income differ-
ences evaluated ‘People who think income differences should be bigger.’ Respond-
ents who gave a neutral response were provided an outgroup at random. For a small 
number of respondents (3.2%) who completed the questionnaire on paper, randomi-
zation and automatic routing were not available. These respondents were therefore 
asked to provide a temperature for “People who think different than you about the 
question whether [description of the issue].” The colder the thermometer rating, the 
higher the respondent is deemed to be affectively polarized towards an issue out-
group. To facilitate the interpretation of the results in our tables, we recoded affec-
tive polarization as 100 minus the thermometer score for all regression models.

The DPES did not contain an affective polarization item about immigration. 
Instead, we use a thermometer item about integration, in which respondents evalu-
ated opponents on the question whether immigrants can ‘keep their own culture’ 
or should ‘adjust to Dutch culture.’ As part of the nativism-cosmopolitanism issue 
dimension, this item correlates significantly with the item on immigration, but 
imperfectly so, at r = 0.48. Because the routing for this particular thermometer item 
was based on respondents’ integration attitude, we rely on the integration rather than 
immigration attitude in the model in which we test the impact of affective polariza-
tion (Model 4). All other models use the item on immigration. “Appendix” presents 
the descriptive statistics of the variables under study.

Strategy of analysis

We test our hypotheses using a set of regression models explaining factual beliefs 
regarding each of the three issues. To study the presence of factual belief polari-
zation (H1), we first predict each factual belief by respondents’ attitudes on the 
respective issue (Model 1). As conceptualized in the theoretical framework, we 
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take a relation between the two to be evidence of factual belief polarization. To 
study which factors strengthen or weaken factual belief polarization, we subse-
quently estimate separate models interacting attitudes with the moderators iden-
tified in our hypotheses (Models 2–4): trust in media (H2a) and science (H2b), 
education (H3a), political interest (H3b) and affective polarization (H4). In a 
penultimate model we include all these interactions simultaneously (Model 5). 
To assess the role of possible confounders, the last model (Model 6) in addition 
includes socio-demographic controls for age, sex, immigrant background (first- 
or second-generation), self-reported social class, and labor market position (in a 
paid job versus not in a paid job). All models contain heteroscedasticity-robust 
standard errors as well as political and demographic sample weights. Because we 
have directional hypotheses, we report significance based on one-sided t-tests.

Analyses and results

Table 1 presents all regression models. We discuss each hypothesis in turn based 
on the main effect (Model 1) and the models containing one interaction (Models 
2 to 4). We report in the text whenever the results differ in a model with simulta-
neously estimated interactions (Model 5) and/or control variables (Model 6). We 
visualize the results to provide a better understanding of the effect size and of the 
direction of interactions. In each figure, the vertical axis ranges from the 5th to 
the 95th percentile of respondents’ factual beliefs, hence providing some meas-
ure of comparability between the different dependent variable scales. For easier 
reference, figures visualizing an interaction effect also report the p-value of the 
interaction term (Models 2–4).

Political polarization over factual beliefs

Were the Dutch polarized over facts during the 2021 parliamentary elections? 
We find evidence for factual belief polarization around all three examined issues 
(Fig.  1). Citizens who support redistribution perceive larger income differ-
ences and those who oppose immigration perceive a larger immigrant popula-
tion. Finally, and most starkly, those who are in favor of measures against climate 
change are much more convinced that global warming is man-made. The mag-
nitude of factual belief polarization is very substantial around this issue: Those 
who are least open to climate measures assign a 37% likelihood that climate 
change is man-made, against 91% among those most supportive of climate meas-
ures. Inspection of the explained variance confirms this. Climate attitudes explain 
more than 36% (r = 0.61) of the variance in factual beliefs about climate change, 
whereas the respective R2 is 2.7% in the case of immigration and less than one 
percent in the case of redistribution.
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The role of trust in epistemic authorities

Does citizens’ trust in the media or science mitigate factual belief polarization? 
Based on Models 2a and 2b, Fig.  2 visualizes the interaction between trust in 
these institutions and attitudes. While trust in media and science has an impor-
tant main effect, few of the interaction terms are significant. One possible excep-
tion is trust in the media in the context of the issue of climate, which signifi-
cantly interacts with attitudes in the full model (Model 5). Even then, the effect 
is not very substantial. In other words, except for possibly the issue of climate, 
trust in epistemic authorities does not dampen factual belief polarization. At 
least, not regarding the issues investigated in our study.

The role of political sophistication

The second set of potential moderators relate to political sophistication. Figure 3 
presents evidence that having a higher level of education is associated with more 
factual belief polarization around redistribution and climate change (it should be 
noted that in the case of redistribution the effect is not significant in a two-sided 
test). In the case of immigration, no significant interaction exists and the pat-
tern is descriptively opposite from expected. Political interest heightens factual 
belief polarization over climate, but there is no robust evidence that it also does 
so over redistribution and immigration. All in all, we find some evidence that 
factual belief polarization is strongest among those who are most committed to 
politics, but its impact differs between issues.

Fig. 1   The relation between factual beliefs and issue attitudes. Predicted values with 95% confidence 
interval. With overlaid distribution of attitudes. Based on Model 1 of Table 1
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The role of affective polarization

The final moderator is affective polarization. As Fig.  4 shows, affective polari-
zation is an important predictor of factual belief polarization with substantial 
interactions in all three cases (although it should be noted that the interaction is 
only significant in a one-sided test in the case of redistribution and immigration). 
Those citizens who are most affectively polarized are more (or in the case of cli-
mate change much more) likely to have factual beliefs that are congruent with 
their attitudes. As noted above, we cannot establish whether the affective distance 
is cause or consequence of this alignment of facts and attitudes, but the substan-
tive effects testify that either or both mechanisms are at work.

Fig. 2   Moderation by trust in epistemic authorities. Predicted values with 95% confidence interval. 
Based on Models 2a and 2b in Table 1. With overlaid distribution of attitudes. The p-value relates to the 
interaction term and is based on a one-sided test. Does not include the intermediate values of political 
interest
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Discussion

This study examined what factual belief polarization looks like in the Netherlands. 
We found that Dutch citizens have different factual beliefs than their political oppo-
nents on three core political issues: proponents of redistribution assume higher lev-
els of inequality, critics of immigration perceive a larger immigrant population, and 
advocates of climate policies are more certain that global warming is man-made. The 
magnitude of factual belief polarization however differs between the three examined 
issues. The weakest link between attitudes and perceptions was found for redistribu-
tion. A possible explanation for this finding is that the redistribution issue has been 
characterized by decreasing levels of overall polarization in the Netherlands since 

Fig. 3   Moderation by political sophistication. Predicted values with 95% confidence interval. Based on 
Models 2a and 2b in Table 1. With overlaid distribution of attitudes. The p-value relates to the interaction 
term and is based on a one-sided test, except for the issue of immigration where the effects are opposite 
from expected
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the 1990s (Dekker and Den Ridder 2019). Because redistribution is more about peo-
ple’s interests and less about their identity, the issue may also be less susceptible 
to the kind of psychological processes that drive affective polarization and factual 
belief polarization (Gidron et al. 2020; Harteveld 2021). By far the strongest factual 
belief polarization was found for climate change. Much more than for the other two 
issues, citizens seem to base their opinion about climate policies on their factual 
beliefs or vice versa. In fact, the correlation between attitudes and perceptions is so 
strong for this issue (r = 0.61) that only few Dutch citizens combine outspoken skep-
ticism about climate policies with certainty about anthropogenic global warming.

The goal of this study was to examine factual belief polarization, which dis-
tinguishes this type of research from studies on misperceptions (e.g., Flynn et  al. 
2017). For factual belief polarization, it matters not so much how citizens’ percep-
tions differ from an objective reality, but rather how these beliefs differ from those 
of their political opponents as indicated by an association with party preference or 
issue attitudes. Nonetheless, our analyses can also shed some light on the accuracy 
of citizens’ factual perceptions. With regard to the income distribution, it appears 
that Dutch voters on average overestimate the difference between the lowest and 
the highest incomes (mean answer: 10.9×; median answer: 10×; true value: 6.8×; 
OECD 2016). This finding is remarkable given that previous research revealed that 
people tend to underestimate the level of inequality in their country (e.g., Kiatpong-
san and Norton 2014). A possible explanation for this contradiction is that inequal-
ity is relatively easy to overestimate in the Netherlands because it has a relatively 
egalitarian income distribution (OECD 2016). Alternatively, respondents may have 
been steered to overestimation by the response scale which ran from 1× to 15×. 
On the issue of immigration, our findings are in line with previous research (e.g., 
Gorodzeisky and Semyonov 2020) in revealing that citizens on average overestimate 
the number of immigrants in their country (mean answer: 29.6%; median answer: 
28%; true value: 25%; CBS 2021). Our analyses however also reaffirm a finding 

Fig. 4   Moderation by affective polarization. Predicted values with 95% confidence interval. Based on 
Models 2a and 2b in Table 1. With overlaid distribution of attitudes. The p-value relates to the interac-
tion term and is based on a one-sided test. The different degrees of affective polarization (a continuous 
measure) are based on feeling thermometer percentiles: 58 degrees (5th percentile), 33 degrees (50th 
percentile), and 6 degrees (95th percentile)
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from previous research (Herda 2013) that overestimation is far from universal: 53% 
of respondents in our study overestimated the size of the immigrant population, 7% 
knew the precise number, and 40% underestimated the true size. Indeed, the median 
voter of pro-immigration parties (e.g., Volt, GroenLinks, D66, PvdA) in this dataset 
underestimates the size of the immigrant population (Harteveld and Rekker 2021). 
With regard to climate change, Dutch voters on average appear to be less certain 
than scientists that global warming is man-made (mean answer: 68.6%; median 
answer: 75%; scientific consensus: 95–100%; IPCC 2013, 2021).

Our hypothesis that trust in epistemic authorities would mitigate factual belief 
polarization was not confirmed by the data. Instead, the correlation between atti-
tudes and factual perceptions turned out to be about equally strong among citizens 
with low and high levels of trust in science and the media. For factual beliefs about 
income inequality and immigration, this null-result might suggest that citizens’ 
(mis)perceptions do not originate from (dis)trust in epistemic authorities or from 
misinformation from alternative media. Instead, people’s factual beliefs on these 
issues may be implicit assumptions that they formed with their issue attitudes as a 
heuristic (Rekker 2022). This explanation however seems less plausible for factual 
beliefs on climate change, for which particularly trust in science is directly relevant. 
We reasoned that citizens who trust science would generally endorse the scientific 
consensus on global warming even if they oppose climate policies. A possible expla-
nation for the absence of such an interaction effect is that there were simply not 
enough respondents who trust science but simultaneously oppose climate policies. 
Indeed, trust in science has itself become increasingly associated with political atti-
tudes in both the USA (Gauchat 2012) and the Netherlands (Harteveld and Rekker 
2021). In our sample, the correlation between issue attitudes on climate policies and 
trust in science was r = 0.30. Because of this politicization of trust, citizens’ trust 
in epistemic authorities may be a mediator of the association between attitudes and 
factual beliefs rather than a moderator as we hypothesized in this study. Another 
explanation for the null-results in our study is that citizens who trust science engage 
in motivated reasoning to interpret the scientific consensus to be more in line with 
their attitudes. Further research may shed more light on this issue. The null-results 
in the present study do however suggest that high levels of trust in science and the 
media cannot always prevent factual belief polarization.

Our results partially supported our hypothesis that factual belief polarization 
would be stronger for citizens with a higher level of political sophistication. In line 
with previous research on climate change (Hamilton 2011; McCright and Dunlap 
2011), our results unambiguously revealed that highly educated and politically inter-
ested citizens are more polarized in their factual perceptions of global warming. 
Our results however failed to confirm that these findings generalize to other issues 
besides climate change. Although we found a similar moderating effect of educa-
tional level for factual belief polarization about income inequality, the interaction 
effect with political interest for the same issue did not reach statistical significance. 
Furthermore, neither educational level nor political interest moderated the associa-
tion between issue attitudes and factual beliefs on immigration. On immigration and 
climate change (but not income inequality) highly educated and politically interested 
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respondents furthermore provided more accurate answers than less politically 
sophisticated citizens. Across the three issues, the general pattern of our findings is 
therefore consistent with previous studies that demonstrated how politically sophis-
ticated people can simultaneously be more accurate and more polarized in their fac-
tual beliefs (Lee et al. 2021). This has ambiguous implications for efforts to reduce 
misperceptions by stimulating citizens’ engagement and education: while increasing 
citizens’ cognitive engagement with issues might help them to paint a more accurate 
perception, the increased sophistication might nevertheless result in further factual 
belief polarization. Furthermore, such differential patterns for misperceptions and 
factual belief polarization emphasize the importance of making a conceptual distinc-
tion between both phenomena (Rekker 2022).

For all three examined issues, the results confirmed our hypothesis that factual 
belief polarization would be stronger among citizens with hostile feelings toward 
their political opponents. This pattern is consistent with a causal effect in either or 
both directions between the two types of polarization. On one hand, political hostil-
ity may drive people in their own epistemic bubbles where they exclusively trust atti-
tude-congruent information from political allies. Conversely, citizens who no longer 
share a common sense of reality with their political opponents may be most likely 
to lose any understanding for their position or even sympathy for them as human 
beings. Our findings suggest that such a spiral of polarization may currently be tak-
ing place especially around the issue of climate change. Compared to redistribution 
and immigration, the climate change issue is characterized by higher levels of fac-
tual belief polarization (Fig. 1), higher levels of affective polarization (based on the 
same dataset; Harteveld and Rekker 2021), and a stronger connection between both 
types of polarization (Fig. 4). This issue may be particularly susceptible to different 
types of polarization because proponents of climate policies view global warming as 
an existential threat to the planet, while skeptics view such policies as an existential 
threat to their way of life. If so, the (likely) increase in the coming years of the sali-
ence of the climate issue might result in more polarized societies. Interestingly, the 
finding that factual belief polarization and affective polarization often come together 
may also explain why some issues are characterized by stronger levels of factual 
belief polarization than others. For example, the lower level of factual belief polari-
zation around redistribution in this study may be tied to the lower levels of affective 
polarization around this issue (Harteveld 2021; but cf. Iyengar et al. 2012).

A limitation of this study is that it provides a case study of a single country. Most 
studies on factual belief polarization (as well as affective polarization) have so far 
focused on the USA (Rekker 2021). Our findings provide clear evidence that fac-
tual belief polarization around core issues, including the politicization of climate 
science, also exists in the Netherlands. The susceptibility of the climate issue for 
all three types of polarization is likely similar in other (West European) contexts. 
For other issues, the level of factual belief polarization might differ more starkly 
between contexts, depending—among other things—on issue salience and elite 
polarization. There is no a priori reason, however, to expect that in other societies 
there will exist very different associations between factual belief polarization on the 
one hand and political sophistication and affective polarization on the other. Still, 
future research should determine to what extent the same patterns can be found 
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in other West European countries. A second shortcoming of our study is that its 
cross-sectional design is not suitable for causal inferences. Experimental studies are 
needed to determine the direction of causality between factual belief polarization 
and affective polarization. Finally, it should be noted that some findings in our study 
were only significant using one-sided hypothesis testing. If future studies can repli-
cate our findings in other contexts, this will also provide further evidence for their 
statistical robustness.

To conclude, this study demonstrated that factual belief polarization exists around 
three core political issues in Dutch politics and that it is connected to other types of 
polarization. These findings underline that factual belief polarization constitutes a 
core pillar of political polarization, alongside ideological and affective polarization. 
Particularly the issue of climate change could be subject to a toxic spiral of these 
three types of polarization. This alarming possibility warrants more research, since 
climate change could well become an even more salient political issue in the fore-
seeable future.

Appendix: Descriptive statistics

Variable N Mean or propor-
tion

Standard devia-
tion

Min Max

Immigration
 Attitudea 1890 3.11 1.10 1 5
 Alternative attitudeb 3640 4.65 1.46 1 7
 Factual perceptionc 2995 27.53 14.13 2 100
 Outgroup sympathy 3287 40.59 24.22 0 100

Redistribution
 Attituded 3537 5.08 1.40 1 7
 Factual perceptione 2624 11.38 5.45 1 153
 Outgroup sympathy 3216 29.64 23.70 0 100

Climate
 Attitudef 3552 4.65 1.72 1 7
 Factual perceptiong 3367 70.68 25.27 0 100
 Outgroup sympathy 3248 31.39 21.31 0 100

Trust in epistemic authorities
 Trust in the press 3526 2.38 0.77 1 4
 Trust in science 3508 3.25 0.67 1 4

Sophistication
 Low or middle education 4338 0.56 0.50 0 1
 Higher education 4338 0.44 0.50 0 1
 Political interest 4474 1.95 0.60 1 3

a There are too many people of foreign origin or descent in the Netherlands
b Do you think immigrants can ‘keep their own culture’ or should ‘adjust to Dutch culture’?
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c What do you think is currently the share of immigrants in the Netherlands? By immigrants, we mean 
people who were born in another country (first generation immigrants) as well as their children (second 
generation immigrants)
d Where would you place yourself on a line from 1 to 7, where 1 means differences in income should be 
increased and 7 means that differences in income should be decreased?
e How many times more do you think the 10% households with the highest incomes earn compared to the 
10% households with the lowest incomes? This is about the amount of money that a family can spend 
after taxes (disposable household income)
f How would you place yourself on a line from 1 to 7, where 1 means that the measures against climate 
change have gone too far and 7 that the measures should go further?
g How convinced are you that climate change is mainly caused by human activity? Please place yourself 
on a scale from 0 to 100% where 0% means that you think it is extremely unlikely that climate change is 
caused mainly by human activity, 100% means that you are sure that climate change is caused mainly by 
human activity, and 50% means that you are unsure whether or not climate change is caused mainly by 
human activity
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