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Abstract 

Uncertainty affects people in various ways. It is frequently found to hinder investment and 

production in the economic sphere. In this study, we examine the empirical relationship 

between uncertainty and tolerance toward Muslims and Jews. Does uncertainty make people 

more or less tolerant? This question is particularly relevant given the prevalence of 

pandemics, wars, and financial crises. We investigate this relationship using the World 

Uncertainty Index, which measures the frequency of the word “uncertain” (and its variants) in 

The Economist Intelligence Unit country reports. By analyzing quarterly data from up to 56 

countries between 1990 and 2020, we link country-level uncertainty to approximately 

227,000 individual responses from the World Values Survey/European Values Study 

regarding whether respondents would like to have Jews or Muslims as neighbors. Leveraging 

the precise timing of survey interviews, we relate individual attitudes to prevailing uncertainty 

levels. Our results indicate a positive relationship between uncertainty and both tolerance 

indicators. Thus, for those concerned with attitudes toward minorities often subjected to 

prejudice, calm periods may pose greater risks to tolerance than volatile periods. 
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1. Introduction 

 

Uncertainty is a fundamental feature of reality, influencing numerous aspects of life. 

People often behave differently under uncertainty compared to certainty – for instance, by 

engaging in precautionary savings or altering their investment strategies. Changes in 

individual behavior, in turn, impact economic and social outcomes. An emerging literature 

using novel cross-country datasets explores the aggregate economic consequences of 

uncertainty. However, the cultural consequences of uncertainty remain largely understudied, 

representing a significant gap that this paper seeks to address. 

We investigate how uncertainty affects individual-level tolerance towards two 

frequently stigmatized minorities: Muslims and Jews. Both groups often face prejudice, 

discrimination, and hate crimes (see, e.g., Birkholz and Gomtsyan, 2023; European Union 

Agency for Fundamental Rights, 2023; Enstad, 2025). In most countries, they are considered 

outgroups – a concept popularized by Sumner (1906) to describe the divisions people create 

between “us” (the ingroup) and “them” (the outgroup). Our focus on Muslims and Jews stems 

from their experiences of stigmatization and the ongoing global impact of Middle Eastern 

conflicts, which often evoke strong and polarized reactions.1 

Does uncertainty lead to greater openness or hostility toward these groups? 

Intuitively, one might expect uncertainty to undermine social cohesion, fostering tension 

between groups, consistent with the “coming apart” hypothesis described by Delhey et al. 

(2021) in their study of pandemic-induced uncertainty and social trust. Conversely, other 

mechanisms suggest uncertainty could encourage tolerance. For example, during difficult 

times, individuals may recognize the value of cooperation and adopt more inclusive attitudes 

– a phenomenon we term “coming together.” 

 
1 Importantly, the events that transpired after October 7, 2024, have brought even sharper attention to these 

groups. Another motivation for including Muslims is the frequently heated immigration debates; and Jews 

remain one of the most consistently targeted religious minorities in numerous regions worldwide. By focusing on 

these two groups – each with a history of being scapegoated during times of political and economic crises – we 

can gain clearer insights into how uncertainty affects biases. 
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Our study utilizes the World Uncertainty Index (WUI), developed in 2018 with 

support from the International Monetary Fund (IMF). The WUI is based on the frequency of 

the word “uncertain” (and its variants) in the Economist Intelligence Unit’s quarterly country 

reports. These reports provide standardized, credible assessments of economic and political 

conditions for 143 countries from 1952 to the present. The WUI offers strong cross-country 

comparability due to its consistent methodology. Additional details about the index are 

provided in the data section and Appendix A, which are based on Ahir et al. (2018, 2022). 

Past research links rises in uncertainty, as measured by the WUI or similar indicators, 

to various economic outcomes, including lower employment and lower productivity growth 

(Bloom, 2009), lower investment and lower firm growth (Li et al., 2019; Kumar et al., 2023; 

Bloom et al., 2024), lower production (Bachmann et al., 2013), lower economic growth (Ahir 

et al., 2022; Baker et al., 2024), reduced trade (Matzner et al., 2023), tighter bank lending to 

businesses (Grimme and Henzel, 2024), and more gambling (Xu et al., 2023). Nguyen et al. 

(2021) find that uncertainty leads to fewer new business registered – but also to more early-

stage entrepreneurial activities, entrepreneurial intentions and innovation, suggesting that 

innovative people are more alert to the opportunities that arise in times of uncertainty. Among 

political and social consequences, more uncertainty has, e.g., been linked to a rise in populism 

(Gozgor, 2022; Gavresi and Litina, 2023) and to a reduction in fertility (Gozgor et al., 2021). 

However, few studies explore cultural effects.  

In this paper, we focus on tolerance – a preference for non-interference with others 

regardless of their beliefs, actions, or characteristics.2 Tolerance is both intrinsically and 

instrumentally valuable. Simply put, tolerance reflects a non-exclusive social morality that 

recognizes that humans deserve respect – even if aspects of their lives differ from one’s own 

and even if one dislikes some of those aspects. This kind of attitude brings a better quality of 

life for minorities in any society (Corneo and Jeanne, 2009; Inglehart et al., 2014), but there 

also indirect consequences, such as a more dynamic economy. As Mokyr (1990: 12) points 

out in his historical analysis of economic development: “innovation requires diversity and 

tolerance” (cf. Florida, 2003: 11). Indeed, studies confirm associations between tolerance and 

economic outcomes (McGranahan and Wojan, 2007; Florida et al., 2008; Chen, 2011; 

Berggren and Elinder, 2012; Audretsch et al., 2018; Badgett et al., 2019). One mechanism 

 
2 This definition is “neoclassical” (Von Bergen and Bandow, 2009), in that allows for a preference for non-

interference even though there is no disapproval of the actions, beliefs, or characteristics that the non-

interference concerns. The “classical” definition requires such disapproval (see Forst, 2017). 
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through which tolerance can affect the economy is that it seems to entail a willingness to 

cooperate with others (Eriksson et al., 2021). More recent studies also document a negative 

link between tolerance and climate skepticism (Johansson et al., 2022), and a positive link 

between tolerance and welfare provision (Gründler and Köllner, 2020) and various types of 

integration (Berggren et al., 2023). 

Both Locke (1689) and Mill (1859) argued for tolerance as a basis for peace amidst 

religious conflict and social harmony more generally. If people with different worldviews can 

adopt tolerant attitudes, they can cooperate on matters unrelated to the dogmas that are held 

passionately without having to give up their own convictions, which should be an 

arrangement that benefits all. This prospect is also of the highest importance in today’s world, 

not only to secure cooperative arrangements between countries, but also within countries, as 

there has been substantial migration in recent decades, e.g., of Muslims into Europe. 

Understanding what shapes tolerance is thus an essential matter. Previous research on 

country-level determinants of tolerance has looked at a large number of factors, such as 

economic, legal, and political institutions, globalization, religion, cultural factors, indicators 

of diversity, and economic conditions (Corneo and Jeanne, 2009; Berggren and Nilsson 2013, 

2014, 2015, 2021; Berggren et al., 2019; Williamson Kramer, 2023) – but none have looked 

at uncertainty. 

We use an individual-level tolerance indicator from the World Values 

Survey/European Values Study: whether a person has indicated that they accept a Muslim or a 

Jew as their neighbor. We relate it to country-level uncertainty of the quarter in which the 

persons answered the interview question or, if that information is lacking, uncertainty of the 

quarter in which survey interviews began in the country. This allows us to use relative 

temporal proximity in connecting the two variables. Adjusting for country and time fixed 

effects, our empirical strategy relies on variation in uncertainty within countries.  

Our findings reveal a robust positive relationship between uncertainty and tolerance 

toward both Muslims and Jews. The results are consistent across alternative measures of 

uncertainty and specifications. This suggests that, contrary to fears that uncertainty 

exacerbates tensions, it may encourage greater acceptance of minority groups. These findings 

contribute to the literature on uncertainty’s consequences and the determinants of tolerance, 

offering insights into the cultural implications of crises. 

There are some studies that are somewhat similar to ours, although they do not use 

indicators of uncertainty and tolerance. Caïs et al. (2021) show that during the 2008 economic 

crisis, institutional trust declined but social trust increased. They speculate that the positive 
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effect of the crisis, arguably connected to more uncertainty, may have to do with an increase 

in civic participation and new political movements forming, offering people some hope that 

they together can work for a better future.3 Similar findings of stable social trust and more 

sensitive institutional trust emerged when Delhey et al. (2021) examined trust during the 

COVID-19 pandemic. Aksoy et al. (2021) also use the COVID-19 pandemic to see how it 

affected the way people play Dictator and Trust games, and they document an increase in 

altruistic behavior as a result. Experimental evidence from von Dawans et al. (2012) shows 

that participants who were subjected to stress engaged in substantially more prosocial 

behavior (trust, trustworthiness, and sharing) than a control group. These findings all suggest 

that people may come together in a situation where they do not feel fully in control of a 

situation, as when there is general uncertainty in society.  

Similar results have been obtained in studies of the aftermath of natural disasters. Rao 

et al. (2011) and De Juan et al. (2022) found that prosocial behavior increased and, in the case 

of Nepal, that routine violence went down after major earthquakes. Méon and Verwimp 

(2022) show that after a deadly storm during a music festival, people in the municipalities 

affected by the disaster gave more money to an ongoing collection of famine relief in Africa 

than people in non-affected municipalities. Buananno et al. (2023) report a positive effect of 

exposure to earthquake hazard on civic capital in Italian municipalities. However, Schilpzand 

(2023) relates natural-disaster data for 82 countries to individual-level trust and finds that 

ingroup trust increases after a disaster while outgroup trust decreases. This might indicate that 

uncertainty affects tolerance towards outgroups negatively, as trust and tolerance are related 

phenomena, but again, other studies point in the opposite direction.  

To describe our contribution, we add to the literature on consequences of uncertainty 

by studying tolerance and bring insights to the literature on determinants of tolerance by 

studying uncertainty. We also relate to the literature on the cultural consequences of crises 

and disasters. We clarify our contribution by describing how our study fills a gap in each type 

of literature.  

If we begin with studies on the consequences of uncertainty, they have almost 

exclusively looked at economic outcomes (as specified above). Thus, there is a gap in that 

literature with respect to other types of consequences – like tolerance, which we are the first 

to study. Take as a typical example Matzner et al. (2023), which relates the World 

 
3 However, if an economic shock is personal and harsh, trust can decrease, as in the case of losing one’s job in 

the former East Germany as Treuhand was privatized (Kellerman, 2024). 
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Uncertainty Index to trade and finds that an increase in uncertainty reduces cross-border trade 

flows. Yet, there is no examination of cultural effects here or in most other studies on the 

consequences of uncertainty. When it comes to studies on determinants of tolerance, none of 

them have investigated uncertainty as a possible cause. Quite the opposite: most cross-country 

studies (as specified above) seem to relate stable institutions to tolerance (e.g., the rule of law, 

as in Berggren and Nilsson, 2013). Thus, there is gap to fill also in that literature.  

Lastly, there are some studies that look at the cultural effects of crises and disasters 

(as specified above). These are similar in character, in that such discrete events arguably bring 

with them a rise in uncertainty, and in that they also study cultural outcomes. For instance, 

both Rao et al. (2011) and De Juan et al. (2022) identify an increase in prosocial behavior 

after big earthquakes. However, a discrete event like an earthquake is not the same thing as 

having a continuous measure of uncertainty that incorporates all kinds of events and events of 

various importance. Furthermore, none of these studies have tolerance as an outcome 

variable. Hence, we also fill a gap in the literature. 

Against this background, looking at three sets of literature, we thus think we offer a 

novel analysis in relation to them. 

 

 

2. Theoretical framework 

 

When analyzing attitudes toward minorities such as Muslims and Jews, a common 

starting point is the ingroup–outgroup framework, initially introduced by Sumner (1906). 

Sumner described how: 

 

 

a differentiation arises between ourselves, the we-group, or ingroup, and everybody else, or the others-

group, outgroups. The insiders in a we-group are in a relation of peace, order, law, government, and 

industry, to each other. … Ethnocentrism is the technical name for this view of things in which one’s 

own group is the center of everything, and all others are scaled and rated with reference to it … Each 

group nourishes its own pride and vanity, boasts itself superior, exalts its own divinities, and looks with 

contempt on outsiders. 

 

This tendency to identify with similar individuals while viewing those perceived as 

different with skepticism or hostility is well-documented (see Brewer, 2019, for an 
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overview).4 While we consider this approach a good starting point, we take particular interest 

in what explains variation in attitudes towards outgroups. Indeed, there is considerable 

variation both within and between countries, as well as temporal shifts. This indicates that 

outgroup attitudes are not uniform or static and can be influenced by various events and 

contextual features. They could also vary between outgroups.  

Hence, our theoretical framework has four components: (i) the basic ingroup–

outgroup dynamic: a foundational tension exists between ingroups and outgroups; (ii) the 

influence of societal changes: uncertainty, often triggered by natural disasters, financial crises, 

political turmoil, pandemics, and other disruptive events, can alter attitudes toward outgroups; 

(iii) the institutional context as a moderating factor: the effect of uncertainty on tolerance 

depends on the quality and openness of a society’s institutions; and (iv) heterogeneity in 

outgroup effects: responses to uncertainty may vary depending on the specific outgroup in 

question (A, B, etc.). The key elements of this schema are illustrated in Fig. 1. 

 

 

Fig. 1 

Theoretical framework. 

 

Let us first consider changes in the surrounding society, i.e., various events. More 

specifically, we take an interest in events that entail more uncertainty. Uncertainty can be 

caused by natural disasters, climate change, financial crises, political turmoil, pandemics, etc. 

 
4 An early study, Tajfel et al. (1971), speculated that certain societies create a generic outgroup attitude that 

fosters a tendency to behave differentially towards outgroups. Using experiments, they demonstrated that simply 

categorizing individuals into groups is enough to evoke favoritism and trigger discriminatory behavior against 

the outgroup. 
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We consider it theoretically ambiguous how people’s attitudes towards outgroups change with 

uncertainty. Following Delhey et al. (2021), one can imagine uncertainty-inducing events 

leading to people “coming together” or “coming apart,” i.e., attitudes toward outgroups can 

become more open or more separating. In the first case, when they are less sure of what is 

happening in their societies, people may become more cooperative and open to others in times 

of crisis, and thus more inclined to regard minorities as an accepted part of the overall 

community.5 But it is, alternatively, conceivable that people take a more restrictive view of 

outgroups, if the need for cooperation in challenging times is directed inwards, towards the 

own group. “We” must work together to deal with the current events, while keeping “them” 

even more outside than before. 

But what might determine whether more uncertainty leads to more or less tolerance 

towards outgroups? This, we suggest, depends on the context (as pointed out early on by 

Becker, 1963). We propose two relevant factors, discussed one by one in the following. 

The first aspect to consider is the institutions in place. By this we mean, following North 

(1991), the formal and informal rules governing human interaction. We believe institutions 

have considerable power in shaping both behavior and attitudes, as suggested by a vast literature 

(see, e.g., Acemoglu et al., 2005; Ménard and Shirley, 2008; Voigt, 2019; Berggren, 2024). We 

propose that institutions can help explain how people deal with uncertainty. Institutions, 

whether in the political, legal, or economic realm, that enable and stimulate an open, dynamic, 

free, and transparent society will likely have citizens who can handle uncertainty. Such a society 

“trains” people to deal with change, and even negative change need not entail more negative 

attitudes towards others – rather, the opposite. Thus, we suggest that institutions that entail such 

features as democracy, media freedom, and economic freedom probably see people coming 

together when uncertainty goes up, which implies higher tolerance.6 

The second aspect we want to highlight is that attitudes can differ towards different 

outgroups. They need not – indeed, our general expectation is that more uncertainty, in an 

open, dynamic institutional setting, will entail more tolerance towards most outgroups. 

However, it may be that a certain ingroup has a particularly strong and stable dislike of some 

 
5 A related idea as to why a positive change in tolerance could come about is that outgroups are seen as less 

important or less threatening when there are bigger, uncertainty-generating factors to worry about. Social 

heterogeneity may even be valued in times of uncertainty because of the ability to learn from different behaviors, 

customs, and beliefs. 

6 Cf. Putnam’s (2000) exploration of the dynamics of social capital and how social connectedness increases 

when people experience common uncertainty, enhancing tolerance across social lines. 
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outgroup, or that some cause of rising uncertainty is associated with a particular outgroup 

being responsible, in which case more uncertainty does not change the robust intolerance 

towards such a group. In this study, the main focus is on Jews and Muslims, which can be 

considered outgroups in most countries, with varying degrees of tolerance towards them. 

In all, this leaves us with a simple theoretical structure insofar as we expect that there 

exists a basic tension between ingroups and outgroups; that events that create more 

uncertainty have ambiguous effects on tolerance towards outgroups; that open, dynamic 

institutions influence the effect of uncertainty in the direction of tolerance; and that the 

relationships can be expected to hold for most outgroups. Let us now turn to the empirical 

analysis to see if the theoretical pattern can be found in the data. 

 

 

3. Data and empirical method 

 

3.1. Data 

 

Our dataset contains up to 227,549 individual observations from 56 countries, which 

are listed in Table B1 in Appendix B. These countries were included because they are the 

maximum number for which data were available. The data restriction primarily stems from 

the tolerance data, which are limited to these countries in the case of asking about tolerance 

towards Muslims and Jews (with respondents in some countries not being asked each of these 

two questions7).  

Our dependent variable is an individual-level dummy variable indicating tolerance 

towards Muslims and Jews. It is measured using the World Values Survey/European Values 

Study (WVS) question “On this list are various groups of people. Could you please mention 

any that you would not like to have as neighbors?”. Respondents who did not mark “Muslim” 

or “Jew” in their responses are defined as tolerant towards Muslims or Jews (and the tolerance 

variable thus takes the value 1). The WVS has been conducted in seven waves. We use data 

 
7 We do not know why both questions were not asked in all countries; but as can be seen in Fig. 3, there is still a 

very big spread in the average tolerance levels of these countries. As clarified by the World Values Survey: “In 

some cases, certain problematic questions are omitted from the national questionnaire. … WVS requires 

implementation of the common questionnaire fully and faithfully, in all countries included into one wave. Any 

alteration to the original questionnaire has to be approved by the EC. Omission of no more than a maximum of 

12 questions in any given country can be allowed.” 



 10 

from waves 2 to 7 over the period 1990–2020.8 We have detailed information about the month 

the WVS wave started in a specific country, and for about half of all respondents (54%) we 

also know the exact date they were interviewed.9  

Our main explanatory variable is the World Uncertainty Index (WUI) for the country 

in which a respondent resides. It is computed by counting the share of words that the word 

“uncertain” (or its variants) constitutes in the Economist Intelligence Unit country reports 

multiplied by 1,000,000. The index is reported for each country on a quarterly basis.10 Using 

information on the exact interview date in the WVS individual-level data, or information on 

the first survey month in case the exact interview date is not reported, we can identify the 

level of uncertainty around the time a respondent was interviewed.11 We describe and discuss 

the WUI further and present various analyses from others detailing its characteristics in 

Appendix A.12 

In this study, we generate and make use of four alternative definitions of uncertainty: 

WUI interview (the World Uncertainty Index score during the quarter a WVS interview took 

place, using the exact interview date), WUI combined (the score during the quarter a WVS 

interview took place, using the exact interview date, and the score during the quarter the 

country-specific WVS wave of interviews started for the remaining observations), WUI 

interview lag (WUI interview lagged one year) and WUI combined lag (WUI combined 

lagged one year). The WUI interview variable more closely aligns the dependent and the main 

 
8 The seventh wave of the WVS took place worldwide in 2017–2022, but a majority of surveys were completed 

in 2018–2020, with only about a dozen countries conducting their fieldwork after the pandemic outbreak. We 

use the version of the seventh wave published in December 2020.  

9 In a robustness test, we make use of the country average of these two variables, as well as of age, age squared 

and female. In another robustness test, we add three other groups from the neighbors list: gay people, Roma 

people and unmarried couples living together. 

10 In a robustness test, we use the Economic Policy Uncertainty Index (Baker et al., 2016; Economic Policy 

Uncertainty, 2024), which measures the prevalence of economic policy uncertainty in newspaper articles. 

11 Our data also include details about the last survey month within a country. Typically, WVS interviews within 

a country are concluded within four months, often even sooner. 

12 Ahir et al. (2022: 3–4) point out the following: “To address potential concerns regarding accuracy, reliability 

and consistency of our dataset, we evaluate the WUI in several ways. First, we examine the narrative associated 

with the largest global spikes. Second, we show that the index is associated with greater economic policy 

uncertainty (EPU), stock market volatility, and forecaster disagreement, and lower GDP growth, and tends to 

rise close to political elections. Finally, our index has a market use validation: commercial data providers that 

include Bloomberg, FRED, Haver, and Reuters carry our index to meet demands from banks, hedge funds, 

corporations, and policy makers.” 
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explanatory variable than WUI combined, but we get more observations when applying the 

latter. The lagged variables are used to see whether the relationship of interest is only present 

close in time to when a respondent is interviewed or if it is also present after an additional 

year and to attenuate endogeneity concerns. 

Our control variables in the baseline specifications are Female (taking the value 1 if 

the respondent is a woman and 0 otherwise), Age and Age squared, all taken from the WVS. 

We apply country- and year-fixed effects to control for stable characteristics of the countries 

and test for the role of time trends in a robustness analysis. In an extended analysis we add 

more individual-level controls from the WVS: Education (using the recoded variable for 

educational attainment in the WVS and reporting results for having attained a low or middle, 

as opposed to a high, level of education); Married (taking the value 1 if the respondent is 

married and 0 otherwise); Income (using the recoded variable for income levels in the WVS 

and reporting results for having a low or middle, as opposed to a high, income level); Muslim 

(taking the value 1 if the respondent is a Muslim and 0 otherwise); Jew (taking the value 1 if 

the respondent is a Jew and 0 otherwise); and Trust (taking the value 1 if the respondent is has 

replied that most people can be trusted and 0 otherwise).  

In most cases our choice of control variables follows previous studies on determinants 

of tolerance, which typically control for gender, age and education. For example, there is an 

ongoing discussion on gender and tolerance, especially tolerance of Muslims (cf. 

Golebiowska, 1999, and Saharso, 2003), and a discussion on how tolerance develops with 

age. For example, Verkuyten and Slooter (2007) find evidence against the view that tolerance 

develops through a stage-like sequence where an intolerant attitude is followed by tolerance. 

A fairly robust pattern in previous research is that education is positively related to tolerance. 

It is debatable, however, if the correlation reflects a causal association (cf. Caplan, 2018), to 

what extent variation in tolerance is explained by education (Florida, 2004) or to what extent 

education matters through income (Paas and Halapuu, 2012). Being married has been shown 

to be associated with lower tolerance of gay people (Berggren et al., 2019). However, using a 

broader measure of social tolerance, Dima and Dima (2016) find a positive effect of being 

married. There is also a discussion on whether tolerance and social trust are similar traits (cf. 

Berggren and Nilsson, 2014), and the main finding is that they seem to be distinct but 

reinforcing. Moreover, we use two indicators of religiosity, as Muslims and Jews are 

associated with two world religions and as attitudes towards them may be influenced by 

religious considerations. Both are from the WVS. The first one is a dummy indicating 
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whether respondents consider themselves to be religious. The second one is a dummy 

indicating that respondents attend a service at least once per week. 

Moreover, we make use of a set of country-level control variables: the log of GDP per 

capita, growth in GDP per capita, unemployment (percent of the total labor force), the share 

of the population residing in urban areas, and age dependency– all from the World 

Development Indicators. We also use economic freedom (from Gwartney et al., 2024), size of 

government (from Gwartney et al., 2024)13, civil liberties (from Freedom House, 2024), and 

political rights (from Freedom House, 2024). We use the following country-level variables to 

split the sample: three indicators of (a lack of) media freedom (government censorship efforts 

of media, harassment of journalists and media bias; from Coppedge et al., 2024), institutional 

quality (legal system and property rights and sound money; from Gwartney et al., 2024), 

social trust (the share answering that ”most people can be trusted”; from the WVS), log GDP 

per capita and political polarization (from Coppedge et al., 2020).   

Descriptive statistics for all variables except those collapsed to the country level are 

presented in Table 1; the latter can be found in Table B2 in Appendix B. 

 

Table 1 

Descriptive statistics. 

Variable Observations Mean 

Standard 

deviation Min Max 

Tolerance Muslims 227,549 0.795 0.404 0 1 

Tolerance Jews 221,078 0.825 0.380 0 1 

Tolerance homosexuals 225,093 0.624 0.485 0 1 

Tolerance gypsies 135,439 0.597 0.491 0 1 

Tolerance index 1 193,587 0.762 0.308 0 1 

Tolerance index 2 193,587 0.732 0.304 0 1 

Tolerance unmarried 215,106 0.754 0.431 0 1 

WUI combined 227,549 0.142 0.143 0 0.928 

WUI combined squared 227,549 0.041 0.078 0 0.861 

WUI interview 121,671 0.168 0.162    0 0.928 

WUI combined lag 227,549 0.172   0.174  0 0.929 

WUI interview lag 121,671 0.163   0.166  0 0.929 

EPU lag 64,363 0.102 0.060 0.020 0.396 

Female 227,549 0.539 0.499 0 1 

Age 227,549 45.356 17.493 15 108 

 
13 One can regard this as a proxy of welfare state size by taking 10–its value. This is because a larger value on 

the 0–10 scale corresponds to smaller government size based on information on government spending, marginal 

tax rates, government investment and state ownership of assets. Some authors have argued that the welfare state 

can, under some circumstances, promote tolerance (e.g., Rapp 2017). 
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Age squared 227,549 2363.137 1707.778 225 11664 

Muslim 227,549 0.0545  0.227  0 1 

Jew 227,549 0.002 0.045 0 1 

Education (low) 160,256 0.261 0.439 0 1 

Education (medium) 160,256 0.435 0.496 0 1 

Income (low) 160,256 0.349 0.477 0 1 

Income (medium) 160,256 0.390 0.488 0 1 

Married 160,256 0.559 0.496 0 1 

Trust 218,411 0.325  0.469  0 1 

Religious 224,689 0.654 0.476 0 1 

Attends service 163,435 0.099 0.298 0 1 

>85% Muslims 221,078 0.070 0.255 0 1 

Size of government 167,992 3.663  1.150  1.221 8.426 

Economic freedom 167,992 7.261 1.041 3.653 8.569 

Civil rights 197,075 2.124 1.449 1 7 

Political freedom 197,075 1.883 1.588 1 7 

Urban share 202,473 68.246 16.145 15.201 97.603 

Age dependency 202,473 52.262 10.344 37.367 109.633 

Growth in GDP per 

capita 200,494 2.379 3.252 -8.707 10.581 

Unemployment 182,432 8.889 6.030 2.55 33.761 

Censorship 211,808 1.815 1.374 -2.71 3.566 

Harassment of 

journalists 211,808 1.893 1.325 -1.743 4.111 

Media bias 211,808 1.712 1.049 -2.618 3.036 

Political polarization 211,808 -0.964 1.256 -3.033 3.048 

Log GDP per capita 201,074 9.876 0.865 6.974 11.076 

Notes: The samples differ by variable; in each case, we report numbers from the largest available sample. For 

size of government, note that the variable is defined as 1-the original value on the 0–10 scale. 

 

3.2. Empirical method 

 

To study the relationship between uncertainty and tolerance, we run regressions with 

individual-level tolerance as the outcome and individual-level, right-hand-side controls, while 

our measures of uncertainty vary across countries and quarters of the year. The strategy is to 

exploit the fact that shocks to uncertainty occur in different countries at different points in 

time. This variation in uncertainty at the macro level within the same country can be used to 

contrast cultural attitudes between individuals who were affected by this variation depending 

on when they were interviewed.  

While it is implausible that crisis-like events are caused by people being more or 

less tolerant, there is a risk that a noted relationship may be driven by unobserved factors. As 

for confounders, we apply both country- and year-fixed effects, as well as check whether 
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country-specific trends matter, along with including control variables. For the smaller 

subsample where we have information about the exact interview date, we can add a quarter-

of-the-year fixed effect and thereby explore variation in uncertainty within the same country 

to contrast impacts between individuals that were differently affected depending on their 

interview date. Still, there are endogeneity concerns that we cannot deal with using the kind 

of data we have at our disposal. There may be an underlying determinant of both uncertainty 

and tolerance, and there may be confounders that we have not thought of that are relevant. 

Hence, we prefer to see our study as exploratory and do not make strong causal claims. 

Throughout, we regress our models using OLS and cluster on the level of 

treatment, quarter of the year. Given the binary nature of the dependent variables, our 

estimates are coefficients from a linear probability model.  

 

 

4. Empirical results 

 

4.1. A first look 

 

Before presenting regression results, we provide three graphs that illustrate aspects of 

the main variables. Fig. 2 shows a histogram of the main explanatory variable for which we 

have the most observations, WUI combined. Although more than 15% of the observations 

have almost no uncertainty, the remaining observations are spread out up to an uncertainty 

value of about 0.5 and show a declining pattern, with some distinct high-uncertainty cases 

appearing as well. 
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Fig. 2. The distribution of uncertainty (WUI combined) scores. 

 

Fig. 3 shows the share of people who are tolerant towards Muslims and Jews in each 

country over the studied time period. There is variation across countries in the average level 

of tolerance, although the shares are generally quite high, with only a few countries having 

shares below 50%. Tolerance towards Jews is generally somewhat higher.  

We proceed by relating, in regression analysis, uncertainty at the country level to 

individual-level tolerance towards Muslims and Jews, respectively. 

 

 

Fig. 3. Share of people per country that are tolerant towards Muslims and Jews. 

Notes: The countries are ordered by tolerance level. The order of the countries is not identical in the two graphs: 

in each case, the countries are included by their respective tolerance levels. The scale denotes the share of 

respondents in each country that express tolerance towards Muslims (in the left-hand graph) and towards Jews 

(in the right-hand graph). 
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4.2. Baseline analysis 

 

Baseline regression results are presented in Table 2 (tolerance toward Muslims) and 

Table 3 (tolerance toward Jews). Across all specifications, a positive relationship emerges 

between uncertainty and tolerance, providing empirical support for the “coming together” 

hypothesis. 

 
Table 2 

Uncertainty and tolerance towards Muslims: baseline regression results. 

  (1) (2) (3) (4) 

 Tolerance towards Muslims 

WUI combined 0.147***    

 [0.031]    

Female 0.016*** 0.018*** 0.015*** 0.018*** 

 [0.003] [0.004] [0.003] [0.004] 

Age 0.001* 0.000 0.001* 0.000 

 [0.000] [0.000] [0.000] [0.000] 

Age squared -0.000*** -0.000*** -0.000*** -0.000*** 

 [0.000] [0.000] [0.000] [0.000] 

WUI interview  0.195***   

  [0.040]   

WUI combined lag   0.132***  

   [0.033]  

WUI interview lag    0.262*** 

    [0.047] 

Constant 0.783*** 0.771*** 0.781*** 0.758*** 

 [0.007] [0.008] [0.009] [0.010] 

Country- and year-

fixed effects Yes Yes Yes Yes 

Observations 227,549 121,671 227,549 121,671 

Notes: Robust standard errors in brackets. 

*** p<0.01, ** p<0.05, * p<0.1 

 

Table 3 

Uncertainty and tolerance towards Jews: baseline regression results. 

  (1) (2) (3) (4) 

 Tolerance towards Jews 

WUI combined 0.131***    

 [0.026]    

Female 0.008*** 0.011*** 0.008*** 0.011*** 

 [0.002] [0.003] [0.002] [0.003] 

Age 0.001* 0.002*** 0.001* 0.002*** 

 [0.000] [0.000] [0.000] [0.000] 

Age squared -0.000*** -0.000*** -0.000*** -0.000*** 

 [0.000] [0.000] [0.000] [0.000] 



 17 

WUI interview  0.108**   

  [0.039]   

WUI combined lag   0.099***  

   [0.028]  

WUI interview lag    0.097*** 

    [0.023] 

Constant 0.801*** 0.773*** 0.804*** 0.775*** 

 [0.011] [0.013] [0.011] [0.009] 

Country- and year-

fixed effects Yes Yes Yes Yes 

Observations 221,078 129,422 221,078 129,422 

Notes: Robust standard errors in brackets. 

*** p<0.01, ** p<0.05, * p<0.1 

 

For tolerance towards Muslims, the point estimates are larger for WUI interview 

compared to WUI combined, and also larger, for both measures, when a lag is added. This 

indicates that the effect is larger when the relationship is estimated with higher precision, 

which is reassuring. The lagged effect suggests that a rise in uncertainty also has lasting 

effects on tolerance. For tolerance towards Jews, these differences do not really appear.  

To interpret the point estimates, consider the coefficient for tolerance towards 

Muslims using the WUI interview lag: 0.262. It implies that if uncertainty increases by one 

standard deviation, the probability of an average respondent being tolerant increases by 4.3 

percentage points (which is 5.4% of the average value). For a different specification of effect 

sizes, see footnote 16. 

 

4.3. Extended analysis 

 

To determine whether the findings are robust and to discern nuances, we have 

conducted extended analyses in several areas. First, we have used two other indicators of 

tolerance, as well as two tolerance indices based on the individual tolerance measures, to see 

whether uncertainty only relates to tolerance towards Muslims and Jews or whether the 

relationship generalizes. The two new groups are gay people (termed “homosexuals” in the 

WVS) and Roma people (termed “gypsies” in the WVS). These were chosen based on 

sufficient data coverage. In both cases, we use the same neighbor question as the one used to 

derive our data on tolerance towards Muslims and Jews. Then, Tolerance index 1 is the 

average tolerance towards Muslims, Jews and gay people (conditioned on there being data for 

all three groups), while Tolerance index 2 is the average tolerance towards Muslims, Jews, 

gay people and Roma people (where the measure must always have data on the first three 
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groups; if data on the fourth group also exists, it is added to the calculation of the average, but 

if data on the fourth group does not exist, the average only covers the first three groups; this 

construction is to ensure a large data coverage, since there are much fewer data points on 

Roma people). Since each variable is a dummy variable, the averages of the indices are 

between 0 and 1. The results are presented in Table B3 in Appendix B. They show that, 

consistent with our findings for Muslims and Jews, higher levels of uncertainty are positively 

associated with tolerance towards gay people and Roma people.14 However, the point 

estimates are more modest. The association between higher uncertainty and greater tolerance 

remains statistically significant and stable when using either of the indices. These findings 

lend additional support to the idea that there is a general pattern linking uncertainty to 

increased tolerance towards minorities, consistent with our theoretical framework. 

Second, we have conducted a placebo test using attitudes towards unmarried people 

living together. This is a group much less likely to evoke strong biases, prejudice or 

discrimination. While cohabitation outside of marriage may still be considered controversial 

in some cultural contexts, this group is arguably the least controversial of those included in 

the WVS question about neighbor preferences. As shown in Table B4 in Appendix B, 

uncertainty is not associated with tolerance towards this group, and the estimated effect size is 

close to zero. This placebo test further reinforces the validity of our findings by showing that 

the observed relationship between uncertainty and tolerance is specific to minorities with a 

history of prejudice towards them. To some extent, it also alleviates concerns that the results 

for tolerance towards Muslims and Jews merely reflect general trends in society (cf. Janmaat 

and Keating, 2019), which would arguably apply to cohabitants as well. 

Third, to see whether the results are robust to using another indicator of uncertainty, 

we have conducted a robustness test using the Economic Policy Uncertainty Index (EPU), as 

developed and described by Baker et al. (2016). It is the alternative that allows for a similar 

cross-country analysis, noting, however, that the sample is considerably smaller (22 countries) 

and available for a shorter time period (from 1997, whereas the WUI analysis starts in 1990). 

As reported by Ahir et al. (2022: 12), the WUI and the EPU are correlated at about 70%. Each 

national EPU index reflects the relative frequency of own-country newspaper articles that 

contain a trio of terms pertaining to the economy (E), policy (P) and uncertainty (U). In other 

words, each monthly national EPU index value is proportional to the share of own-country 

 
14 This relationship holds across both the broader sample and the more limited sample for which we have precise 

interview dates (the latter results are available on request). 
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newspaper articles that discuss economic policy uncertainty in that month.15 Results using the 

EPU, for all our tolerance measures, are reported in Table B5 in Appendix B. They indicate 

that the findings of the WUI are robust to using the EPU, which uses country-specific sources 

instead of relying on the standardized reports from the Economist Intelligence Unit, like the 

WUI. It is still the case that more uncertainty is related to higher tolerance towards Muslims, 

Jews, gays, and Roma people. 

Fourth, we have added country-specific time trends in addition to applying country- 

and year-fixed effects (cf. Janmaat and Keating, 2019). The idea is to take care of potential 

differential drifts over time within countries regarding tolerance towards Muslims and Jews, 

respectively. We show the results, for linear and quadratic trends, in Table B6 in Appendix B 

(to be compared with columns (1) of Tables 2 and 3). The point estimates are smaller and the 

statistical significance is lower (at the 5% rather than the 1% level for Muslims) when 

applying the trends. The reduced size of the point estimates indicates that part of the 

relationship probably has to do with general unobserved changes in specific countries. The 

application of quadratic time trends instead of linear ones gives virtually identical results, 

suggesting that the linear trends capture the unobserved changes and that the quadratic 

specification does not add further explanatory value.  

Fifth, we have added a number of additional individual-level control variables to see 

whether the WUI variables capture aspects of our respondents heretofore not controlled for. 

The results are shown in Tables B7 and B8 in Appendix B. When it comes to tolerance 

towards Muslims, the point estimates for WUI are virtually unchanged when adding the 

individual controls. Being a Muslim is a strong predictor of tolerance towards Muslims, 

which is hardly surprising, but it is an important variable to include since Berggren et al. 

(2019) found it to be the most robustly related to tolerance towards gay people (with a 

negative sign). Being a Jew is not associated with being tolerant towards Muslims, and when 

interacting being a Jew with uncertainty, we find no statistically significant result. As before, 

 
15 Grounds for an article being counted include remarks about: uncertainty over who makes or will make policy 

decisions that have economic consequences, current and past uncertainty over what economic policy actions will 

be undertaken, uncertainty regarding the economic effects of policy actions – past, present and future, economic 

uncertainty induced by policy inaction, and economic uncertainty related to policy developments motivated by 

non-economic considerations – e.g., national security concerns. In the case of other countries than the United 

States, the scaling does not use the total number of monthly articles but the number of articles using (the 

equivalent of) the word “today”. For more details, see Baker et al. (2016) and the web site 

https://www.policyuncertainty.com/.  

https://www.policyuncertainty.com/
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women are more tolerant. Interestingly, education is not related to tolerance towards Muslims, 

but higher income comes with more tolerance. Lastly, social trust is also positively related to 

tolerance (in line with Berggren and Nilsson, 2014; cf. Johansson et al., 2022). When it comes 

to tolerance towards Jews, the uncertainty estimates remain unchanged when we include 

additional individual controls, indicating robustness. Looking at the individual controls, 

neither being a Jew nor being a Muslim is robustly related to tolerance towards Jews, nor is 

there any significant interaction effect between uncertainty and being a Muslim. Higher 

education is related to higher tolerance, and the same pattern is observed for income. Married 

respondents are slightly less likely to be tolerant of Jews, while the association with social 

trust is positive.16 

Sixth, we have conducted an analysis where we control for the religiosity of the 

respondent, by using a dummy indicating of the person reports to be religious and by using a 

dummy indicator of whether the person attends a religious service at least once per week. We 

also interact these religiosity variables with the uncertainty variable. The findings, shown in 

Table B10 in Appendix B, reveal that religiosity, in neither of the two ways we measure it, 

relates to tolerance towards Muslims in a robust way; nor do the interaction terms. When it 

comes to tolerance towards Jews, the first indicator is robustly related to less tolerance 

towards Jews, even though the effect size is rather small. There is no statistically significant 

interaction effect. Importantly, the point estimates for uncertainty are not really affected and 

remain significant at the 1% level throughout. 

Seventh, we examine if results are robust to the exclusion of outliers, by trimming the 

uncertainty variable at the 1st and the 99th percentiles (discarding very low and very high 

values) and rerunning our baseline regressions. Table B11 in Appendix B reassuringly shows 

that the results are robust to this exercise. Another exercise we have done is to exclude 

 
16 As Jaanmat and Keating (2019) point to the importance of education for tolerance, the point estimates allow us 

to calculate how a standard-deviation change in uncertainty affects tolerance towards Muslims and in terms of 

standard deviations and also how being in the low- and middle-education categories compared to the high-

education category affects the two tolerance outcomes in terms of standard deviations. See Table B9 in 

Appendix B. Having a high rather than a low education is related to an increase in tolerance towards Muslims of 

14.6% of a standard deviation. That is more than three times larger than the effect size for uncertainty. On the 

other hand, having a higher rather than a middle education is related to an increase in tolerance towards Jews of 

5.3% of a standard deviation, which is “only” 20% larger than for uncertainty. A possible conclusion is that 

uncertainty is not the most important factor for explaining variation in tolerance, but it still matters – and about 

equally so for both types of tolerance. 
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countries with more than 85% Muslims, to make sure the results are not driven by completely 

Muslim countries. This removes individual observations from Bangladesh, Egypt, Iran, Iraq, 

and Turkey. In this case as well, the results remain statistically significant at the 1% level, 

with similar point estimates. See Table B12 in Appendix B. Lastly, we have estimated the 

relationship for tolerance towards Jews only among respondents living in countries with at 

least 85% Muslims. The results are shown in Table B13 in Appendix B. As can be seen, the 

point estimate becomes much larger and is still significant at the 1% level, indicating that in 

the countries with most Muslims, more uncertainty is related to an especially large boost in 

tolerance towards Jews. 

Eighth, for the smaller subsample with information on the exact interview date, we 

can add quarter-of-the-year fixed effects to our model. The strategy here is to exploit the fact 

that WVS interviews in a given country wave were often performed across two or more 

quarters, whereby we can explore variation in uncertainty within the same context and 

contrast tolerance attitudes between individuals that were affected by this variation depending 

on when they were interviewed. To illustrate the relevance of this exercise, let us give an 

example. In 2008, the WVS interviews in Ukraine took place both in the third and fourth 

quarters. In the beginning of September, there is a political crisis, which lasts until the end of 

the year. It is noteworthy that Ukrainians interviewed in the third quarter faced an uncertainty 

value of 0.098, while those interviewed in the fourth quarter experienced much higher 

uncertainty (0.176). Through the quarter-of-the-year fixed effects, we can study how 

uncertainty relates to tolerance by looking at changes in uncertainty by quarter in the same 

country while being able to control for other variables that vary. Table B14 in Appendix B 

shows that our baseline findings with more uncertainty being associated with higher tolerance 

(for both Muslims and Jews) also hold when using this stricter identification strategy.  

Ninth, we investigate whether the size of government influences tolerance (cf. Rapp, 

2017, and Ennser-Jedenastik and Köppl-Turyna, 2019), by itself or by interacting with 

uncertainty. One hypothesis is that larger governments create a sense of safety that promotes 

tolerant attitudes towards minorities. A competing hypothesis is that a large public sector will 

promote intolerance of outgroups, if they are seen as competing for transfers and benefits. 

Notably, the regression results show that neither government size nor the interaction effect 

attains statistical significance for either type of tolerance (see Appendix B, Table B15). As the 

regression estimates may hide some interaction effects along the full variation of government 

size, we also provide two marginal plots illustrating the interaction relations of interest (Fig. 

B1 in Appendix B). The marginal plot for tolerance towards Muslims reveals a positive 
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impact of uncertainty above a government size value of a bit less than 4, but results are 

imprecisely estimated. For tolerance towards Jews, the marginal plot indicates the opposite 

relationship across government size, but it is not statistically significant. Overall, the 

uncertainty-tolerance relationship seems to be independent of government size and thus of the 

welfare state. 

Tenth, we have tested the sensitivity of our results by adding other time-varying 

country-level controls. However, it is important to be careful when selecting country-level 

variables and performing this kind of exercise as some controls may be so-called bad controls, 

which may lead to biased or misleading results. Keeping such caveats in mind, Tables B16 

and B17 in Appendix B provides the results. The key observation is that the baseline findings 

for tolerance towards Muslims and Jews are robust to adding GPD per capita, the share of the 

population residing in urban areas, age dependency, economic freedom, political freedom, 

civil liberties, growth in GDP per capita and unemployment.17 The point estimates hardly 

change at all, nor does the degree of statistical significance in the case of Muslims, while 

there is some weakening in the case of Jews. Few of the added variables are statistically 

significant themselves, and across the two tables, only one is statistically significant in both: 

the share of the population who live in an urban area (with a very small point estimate). In our 

view, this analysis demonstrates that uncertainty is a consistent predictor of both types of 

tolerance, with the inclusion of various country-level variables having no real impact on the 

key results. Thus, uncertainty does not seem to “capture” any of the other variables. 

Eleventh, to try to pinpoint more potential “mechanisms” that help explain under what 

circumstances uncertainty affects tolerance, we have split the sample by the mean of five 

(groups of) country-level variables: media freedom (measured by government censorship 

effort, harassment of journalists and media bias), institutional quality (measured by legal 

system and property rights), social trust, log GDP per capita and political polarization. The 

results are presented in Table B18–B25 in Appendix B. A key finding is that the positive 

relationship between uncertainty and tolerance of Muslims only holds in countries with 

relatively high media freedom. This holds true for all three measures of media freedom. A 

possible interpretation is that when the media is free, the portrayal of Muslims is different and 

more positive, on average, which helps establish a stronger inclination towards cooperation 

with Muslims in uncertain times compared to countries with more government censorship 

effort, harassment of journalists and media bias. Another finding indicating some possible 

 
17 On the role of institutions for tolerance, see, e.g., Weldon (2006) and Berggren and Nilsson (2013). 
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heterogeneity appears when comparing countries with high and low institutional quality in 

relation to the legal system and protection of property. While the estimates are not 

significantly different in magnitudes, the associations between uncertainty and tolerance (both 

towards Muslims and Jews) are positive and significant only in settings with better legal 

institutions. This may be explained by the assurance given by fair and effective legal 

institutions that opportunists will not exploit you in times of uncertainty, which in turn creates 

a stronger openness to cooperation across group boundaries. For the remaining split variables, 

the point estimates are positive and significant in both country groups, but with some 

variation in the size of the point estimates. 

Twelfth, there might be ecological-fallacy concerns when relating a country level 

variable (uncertainty) to an individual-level variable (tolerance). We have therefore collapsed 

the baseline individual-level variables (tolerance, female, age and age squared) to create 

country-level, quarterly data and have re-run the baseline regressions with these aggregate 

variables, applying either country- and year-fixed effects or country- and quarter-of-the-year- 

fixed effects. As can be seen in Table B26 in Appendix B, we reassuringly find a positive and 

significant association between uncertainty and our measures of tolerance also in this setting 

with country-level tolerance. 

Twelfth, we have examined non-linearities in the relationship between uncertainty and 

tolerance. We do not have a theoretical prior on whether the relationship could be quadratic 

but consider it worthwhile testing it. The results are presented in Table B27 in Appendix B. 

The findings suggest that the relationship is linear for tolerance towards Muslims, whereas it 

is slightly hump-shaped for tolerance towards Jews. However, if one takes these numbers 

seriously, the highest tolerance level towards Jews is achieved at an uncertainty level of 

0.539, which is high, considering that the mean is 0.142 and the standard deviation 0.143. For 

practical purposes, we therefore think it makes sense to regard the relationship as roughly 

linear. 

Thirteenth, we have estimated the baseline model separately for Europe, North 

America and Asia to see if the relationships between uncertainty and tolerance apply 

similarly. This is shown in Table B28 in Appendix B. Since most of the respondents are from 

Europe, this also puts a stamp on the results of the full sample. European respondents are 

associated with more tolerance towards both Muslims and Jews as uncertainty goes up. 

Interestingly, this also holds for tolerance towards Jews both in North America and Asia (but 

point estimates are much larger, especially in North America) – but not, in these two regions, 

for Muslims. Instead, North American and Asian respondents seem to “come apart” from 
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Muslims as uncertainty increases – tolerance towards them decreases, especially in Asia. This 

one of our theoretical points: that tolerance relates to tolerance contextually. We think there 

can be explanations for the observed pattern. For example, in the North American case, most 

of the large Middle Eastern conflicts during the time period of this study have involved US 

forces, and 9/11 occurred during it as well. The kind of uncertainty experienced from such 

traumatic and highly visible events may have made North Americans “blame” Muslims, with 

reduced tolerance as a consequence. There could be similar reasons for Asians, as many 

countries have either Muslim majorities or large Muslim minorities, with various conflicts 

over time. To mention three cases: India is in conflictual situations with Pakistan and 

Bangladesh, and China, Myanmar, and Thailand experience internal conflicts with Muslim 

minorities in a salient and (as portrayed) negative way. These findings put nuance on the issue 

of how uncertainty relates to tolerance, and we are grateful for the insightful comment that 

made us undertake this analysis 

 

 

5. Concluding remarks 

 

In recent years, social scientists have increasingly employed indicators of uncertainty 

to explore its impact on various outcomes. While uncertainty is often associated with adverse 

economic effects – such as reduced investment, employment, and productivity – its cultural 

consequences remain underexplored. This study contributes to the literature by examining the 

relationship between uncertainty and tolerance, using the World Uncertainty Index (WUI) and 

tolerance indicators derived from the World Values Survey/European Values Study. 

 

Our findings reveal a robust and positive relationship between uncertainty and tolerance 

toward Muslims and Jews. When uncertainty increases, individuals are more likely to exhibit 

tolerant attitudes toward these historically marginalized groups. This result aligns with the 

“coming together” hypothesis, which posits that uncertainty fosters greater openness and 

cooperation. Interestingly, these effects extend to other minority groups, such as gay people 

and Roma people, but not to neutral groups like unmarried cohabitants. Thus, uncertainty 

appears to have a specific cultural benefit by promoting tolerance toward groups often 

subjected to prejudice. 

That being said, there are nuances to our findings. For example, a heterogeneity 

analysis indicates that the results for tolerance towards Muslims primarily hold in Europe, 
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while more uncertainty is related to less tolerance towards Muslims in Asia and North 

America. This underlines that the relationship is contextual and that specific experiences and 

events can alter the general relationship. Furthermore, we find that the results hold for 

countries with higher-than-average media freedom and not for other countries, suggesting that 

openness and transparency are crucial for uncertainty to come with tolerance-inducing 

change.  

It is also the case that the effect sizes are relatively modest. For instance, a one 

standard-deviation change in uncertainty is associated with a 4.4% of a standard deviation 

change in our two tolerance measures, which is smaller than the effect associated with an 

increase in education. Thus, uncertainty does play a role in explaining variation in tolerance, 

but it is not the most important explanatory factor. 

Are there any policy implications from our findings? One might think that more 

uncertainty in policymaking is a good thing (if one prefers a more tolerant society), because 

uncertainty appears to bring people closer together. However, this would be a hasty 

conclusion because we only study cultural aspects and there are other consequences of 

increased uncertainty (such as poorer economic performance) that must be balanced against 

an increase in tolerance. Our findings nevertheless indicate that policy volatility may not be 

entirely bad and that short-term reforms and other policy changes that increase uncertainty 

may have positive effects on tolerance, in addition to improving long-term economic-policy 

outcomes. 

As with any study, this analysis has limitations. First, the data span 1990–2020, which 

limits our ability to capture more recent developments, such as the COVID-19 pandemic and 

its aftermath. Future research could leverage the upcoming wave of the WVS/EVS to extend 

these findings into the 2020s. Second, while our empirical strategy mitigates some 

endogeneity concerns, causal inference remains challenging. For example, unobserved factors 

may simultaneously influence both uncertainty and tolerance. Experimental or quasi-

experimental designs could further strengthen causal claims. Third, our focus on neighbor 

preferences as a measure of tolerance has limitations. While widely used in research, this 

measure captures only one aspect of tolerance, potentially missing broader attitudes toward 

minority groups. Future studies could explore additional dimensions of tolerance, such as 

support for anti-discrimination policies or willingness to engage in cross-cultural interactions. 

Finally, the relationship between uncertainty and tolerance is inherently contextual. Our 

heterogeneity analysis shows variation by region, institutional quality, and media freedom. 

For instance, while uncertainty fosters tolerance in Europe, the relationship is weaker or even 
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reversed in North America and Asia for Muslims. Future research should investigate these 

contextual dynamics further, exploring how historical, political, and cultural factors influence 

the uncertainty-tolerance link. Lastly, the World Uncertainty Index lacks a certain granularity 

when it comes to what kinds of uncertainty the data capture. Yet, we do know that the kinds 

of uncertainty it incorporates are economic-political in character, or at least that they have 

direct implications for the economy or politics, since this is what the Economist Intelligence 

Unit (EIU) reports cover. One could also argue that the imprecision is one of the benefits of 

this uncertainty measure, in the sense that it provides a continuous measure of large and small 

changes in perceived uncertainty, no matter what the reason for it is.  

This is a novel topic, and for future research, we see the main contributions being 

about investigating how uncertainty relates to other types of cultural outcomes, and to try to 

find data that lends itself nicely to improved causal inference. In the meantime, we are 

pleased to have identified a relationship that enriches our understanding of the consequences 

of uncertainty, which can serve as a starting point for further studies. 
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Appendix A (for online publication) 

 

The World Uncertainty Index (WUI) is described briefly in Sections 1 and 2.1. Here, we offer 

a complementary, richer description and discussion, along with a presentation of 

characteristics of the index documented by others. Much of the information derives from Ahir 

et al. (2022). 

The WUI contains quarterly observations for the 143 countries in the world with a 

population above 2 million, which comes to 143 countries, with data from 1952 until today. 

This coverage is one of the main advantages of the WUI compared to other cross-country 

datasets on uncertainty. The latter a limited to advanced economies from the early 1990s 

onwards, i.e., the coverage is skewed and limited in comparison. The WUI also encompasses 

developing countries. 

The index is constructed by recourse to the quarterly country reports of the Economist 

Intelligence Unit (EIU), which focus on economic and political events and where the measure 

of uncertainty is the share of words accounted for by the word “uncertain” (and its 

derivatives). While the word uncertainty as such is quite vague, the topics of the reports are 

such as to limit its meaning to matters relating to economic and political life (directly, to the 

extent that economic or political phenomena create uncertainty, or indirectly, to the extent 

that other phenomena create economic or political uncertainty). 

The fact that the WUI is based on one single source of classification is another facet 

that distinguishes it from other text-based measures of uncertainty, such as the Economic 

Policy Uncertainty Index. Since the EIU reports follow a standardized process and structure, 

this makes the index comparable across time and countries.  

In addition, the procedures used by the EIU have been put in place to ensure accuracy, 

unbiasedness and consistency. They are described as followed by Ahir et al. (2022: 7–8): 

 

The EIU – a leading company in the field of country intelligence—provides country reports on a 

regular basis for 189 countries. The country report typically covers politics, economic policy, the 

domestic economy, foreign and trade payments events, and on their overall impact on the country risk. 

In short, these reports examine and discuss the main economic, financial, and political trends in a 

country. To put together the country reports, the EIU relies on a comprehensive network of experts that 

are based in the field, and country experts that are based at the headquarter. Country experts based at 

the headquarter have at least 5–7 years of experience. Each of the analysts is in charge of two to three 

countries, and visits them regularly, ensuring up-to-date and focused expertise … When putting 

together the country reports, the EIU follows a five-step process: writing the report, editing, second 
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check, sub-editing, and production. In the writing the report step, field experts prepare a draft and send 

it to country experts based at headquarters. In the editing step, country experts at headquarters integrate 

the draft with their own inputs, and make sure the structure of the report is consistent and standardized. 

They also check that the report is consistent with the EIU’s global and regional views. In the second 

check step, a senior staff at headquarters does a thorough check of the draft. In the sub-editing step, 

sub-editors do a check to make sure that the report is well drafted, consistent, accurate, and do fact 

checking. In the production step, the report is checked to make sure that the report is 

properly coded and styled adequately. 

 

The fact the experts working within the countries being analyzed write up the material 

should reduce the risk for cultural bias; moreover, the EIU as such, with its headquarter-based 

country experts, are located across the world (in the UK, the US, India, Dubai and Hong 

Kong). A drawback is that there is only one EIU report per country per quarter, which could 

entail sampling noise. (For a subsample of 71 countries, there are monthly data from January 

2008 onwards.) 

Fig. A1 (from Ahir et al., 2022) shows the World Uncertainty Index for all countries 

between 1990–2021. It builds on the country-specific data that we apply in our econometric 

analysis. 

 

 

Fig. A1. The World Uncertainty Index 1990–2021. 

Notes: This is Fig. 1 of Ahir et al. (2022: 39). It shows the GDP-weighted index. The left scale shows the 

number of times “uncertain” (or variants thereof) is mentioned in the Economist Intelligence Unit country 

reports per thousand words; the right scale are these numbers multiplied by 100,000. 
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Fig. A1 reveals an upward trend in uncertainty as measured by the World Uncertainty 

Index since around 2000, before which the world seemed rather stable. From 2000, both the 

level and variability increased (linked to many specific events by the authors). Political 

events, like Brexit and elections in a polarized political climate (Baker et al., 2020a), certainly 

play a part here, along with economic events. The latest numbers show the world having been 

at record heights of uncertainty in connection with the Covid pandemic (cf. Altig et al., 2020, 

Baker et al., 2020b, and Miescu and Rossi, 2021) but also a decrease after that, down to a 

value of a bit more than 0.20. Note that the war in Ukraine started after the period shown in 

the figure (cf. Anayi, 2022). There is clearly a lot of variation over time, but also across 

countries, e.g., with higher uncertainty in low-income countries. 

Fig. A1 relates uncertainty to specific events, and Ahir et al. (2022: 20–21) have 

carried out a procedure for each country by examining “the narrative associated with the 

major spikes in the index to make sure that the word uncertain (or its variants) indeed refers to 

economic, economic policy and political developments, either domestic or foreign, that are 

relevant for the short- and/or medium-term outlook of the country discussed in the EIU report. 

… Reassuringly, this exercise confirms that all the spikes identified are indeed associated 

with ‘uncertain’ economic and political developments.” 

However, there might be further concerns about the WUI. One possible concern is that 

the word “uncertainty” is very particular. Ahir et al. (2022) carried out a robustness test using 

two alternative versions of the WUI with other keywords. The first used neutral keywords: 

ambiguous, ambivalent, dubious, erratic, hazy, hesitant, unclear, undecided, undetermined, 

unpredictable, unreliable, unsettled, unsure, vague, questionable, insecure and plus uncertain 

(and their variants). The second used negative keywords: risk, precarious, unresolved and plus 

uncertain (and their variants). It turns out that these two versions of the index are highly 

correlated with the baseline WUI, with a correlation of 0.91 for the neutral keywords and 0.81 

for the negative ones. Hence, the choice of exact phrase seems of less importance. 

Another concern is that the WUI differs greatly from other indicators of uncertainty, 

which would put its validity into question. As Cascaldi-Garcia et al. (2023) show, there are 

several available measures, each with its pros and cons. Among the other ways of measuring 

country-level uncertainty, we can mention the volatility of economic or institutional variables 

(Bloom 2009; Berggren et al., 2012), or using findings in newspaper archives, like the 

Economic Policy Uncertainty Index (Baker et al., 2016). However, these tend to be available 

for fewer years and countries. In any case, it turns out that the WUI is strongly correlated with 
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these other measures for the countries and years that are available across measures, implying 

reliability. 

More specifically, Ahir et al. (2022) tested how the WUI related to other uncertainty 

measures based on text-searching approaches, such as the Economic Policy Uncertainty 

Index, and on the volatility of key economic and financial variables. Regarding the former, 

“the global WUI shows a remarkably high correlation (0.667) with the global EPU index. A 

strong statistically significant relationship is also found when regressing EPU on the WUI in a 

panel framework and purging for country and time fixed effects …” (p. 22). Regarding the 

latter, Ahir et al. (2022: 23–24) checked  

 

the correlation between the WUI and existing measures of volatility such as stock market price, 

exchange rate and cross-sectional volatility … [T]he cross-country correlation between the WUI 

and the measures of volatility is positive, statistically significant: 0.195 for stock market rate 

price volatility, 0.538 for exchange rate volatility and 0.320 for cross-sectional volatility. … 

Finally, we run panel regressions between the GDP growth forecast disagreement – a common 

measure of macroeconomic uncertainty – and the WUI, allowing also for country and time fixed 

effects. The results … suggest that the two series are statistically significantly correlated. 

 

In all, this provides support for the validity of the WUI as an indicator of uncertainty. 

Further support for this is provided by Baker et al. (2024), who use several alternative 

proxies of macroeconomic uncertainty to verify their baseline results (positive impacts of 

first-moment shocks and negative impacts of second-moment shocks). They look at how these 

measures relate to the WUI and the Economic Policy Uncertainty Index. Fig. A2 illustrates 

the strong correlations. When replacing their baseline uncertainty measure, stock market 

volatility, which proxies for second-moment shocks to business conditions, with the WUI, the 

negative impact on GDP growth is confirmed. 
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Fig. A2. The Correlation Between the Volatility of Stock Returns and Two Uncertainty Indices 

Notes: This is Fig. A1 of Baker et al. (2024). 

 

Furthermore, the WUI has what might be called a “market use validation” since 

commercial data providers, such as Bloomberg, FRED, Haver, and Reuters, provide it to meet 

demands from banks, hedge funds, corporations and policymakers (Ahir et al., 2022: 4). 
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Appendix B (for online publication) 

 

Table B1 

Included countries. 

        

Albania Denmark Kyrgyzstan Slovakia 

Argentina Egypt* Latvia Slovenia 

Armenia Finland Lithuania South Africa 

Austria France Mexico South Korea 

Azerbaijan* Georgia Moldova Spain 

Bangladesh* Germany Netherlands Sweden 

Belarus Great Britain Nigeria Switzerland 

Belgium Greece Northern Ireland Tanzania** 

Bosnia Herzegovina Guatemala** North Macedonia Total 

Brazil** Hungary Norway Turkey 

Bulgaria India Peru** Uganda 

Canada Iran* Philippines** Ukraine 

Chile Iraq* Poland United States 

China** Ireland Portugal Uruguay* 

Croatia Italy Romania Venezuela* 

Czech Republic Japan Russia Vietnam** 

      Zimbabwe 

Notes: *Country observations only included in the analysis of tolerance towards Muslims. **Country 

observations only included in the analysis of tolerance towards Jews. 
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Table B2 

Descriptive statistics for variables collapsed at the country level. 

Variable Observations Mean 

Standard 

deviation Min Max 

WUI combined (country 

level) 144 0.138 0.135 0 0.587 

Tolerance Muslims 

(country level) 144 0.786 0.127 0.209 0.995 

Tolerance Jews (country 

level) 128 0.864 0.109 0.311 0.990 

Female (country level) 144 0.542 0.044 0.403 0.666 

Age (country level) 144 45.797 4.513 31.509 55.409 

Age squared (country 

level) 144 2403.5 437.58 1150.281 3410.505 
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Table B3 

Uncertainty. tolerance towards gay people and Roma people and two tolerance indices. 

 (1) (2) (1) (2) 

 

Tolerance towards 

homosexuals 

Tolerance towards 

gypsies [sic] 

Tolerance index 1 Tolerance index 2 

WUI combined 0.071* 0.081** 0.103*** 0.090*** 

 [0.036] [0.037] [0.026] [0.024] 

Female 0.041*** 0.002 0.026*** 0.022*** 

 [0.003] [0.006] [0.002] [0.003] 

Age 0.000 -0.000 0.000 0.000 

 [0.000] [0.001] [0.000] [0.000] 

Age squared -0.000*** -0.000 -0.000*** -0.000*** 

 [0.000] [0.000] [0.000] [0.000] 

Constant 0.557*** 0.594*** 0.766*** 0.741*** 

 [0.014] [0.022] [0.008] [0.008] 

     

Country- and      

year-fixed 

effects Yes Yes Yes Yes 

Observations 514,705 148,602 193,587 193,587 

Notes: Tolerance index 1 is the average tolerance towards Muslims, Jews and gay people (conditioned on there 

being data for all three groups), while Tolerance index 2 is the average tolerance towards Muslims, Jews, gay 

people, and Roma people (where the measure must always have data on the first three groups; if data on the 

fourth group also exists, it is added to the calculation of the average, but if data on the fourth group does not 

exist, the average only covers the first three groups). 

*** p<0.01, ** p<0.05, * p<0.1 

*** p<0.01, ** p<0.05, * p<0.1 
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Table B4 

Uncertainty and tolerance towards two people who live together without being married. 

 (1) 

 Tolerance towards co-

habitants 

WUI combined 0.006 

 [0.022] 

Female -0.009** 

 [0.004] 

Age 0.000 

 [0.001] 

Age squared -0.000** 

 [0.000] 

Constant 0.783*** 

 [0.013] 

  

Country- and   

year-fixed 

effects Yes 

Observations 215,106 

*** p<0.01, ** p<0.05, * p<0.1 
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Table B5 

Uncertainty and tolerance: using the Economic Policy Uncertainty Index. 

 (1) (2) (3) (4) (5) (6) 

 Tolerance 

towards 

Muslims  

Tolerance 

towards Jews  

Tolerance 

towards 

homosexuals 

Tolerance 

towards 

gypsies 

Tolerance 

index 1 

Tolerance 

index 2 

EPU 0.327*** 0.096** 0.223* 0.590** 0.245*** 0.265*** 

 [0.071] [0.043] [0.125] [0.256] [0.064] [0.086] 

Female 0.020*** 0.008*** 0.059*** 0.000 0.030*** 0.026*** 

 [0.004] [0.003] [0.004] [0.009] [0.003] [0.003] 

Age 0.001 0.001 0.002** -0.004** 0.001 -0.000 

 [0.001] [0.001] [0.001] [0.002] [0.001] [0.001] 

Age squared -0.000*** -0.000** -0.000*** 0.000 -0.000*** -0.000** 

 [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] 

Constant 0.819*** 0.913*** 0.733*** 0.700*** 0.843*** 0.825*** 

 [0.016] [0.019] [0.027] [0.065] [0.020] [0.024] 

       

Country- and        

year-fixed 

effects Yes Yes Yes Yes Yes Yes 

Observations 64,363 51,128 133,252 35,672 49,910 49,910 

Notes: Tolerance index 1 is the average tolerance towards Muslims, Jews and gay people (conditioned on there 

being data for all three groups), while Tolerance index 2 is the average tolerance towards Muslims, Jews, gay 

people, and Roma people (where the measure must always have data on the first three groups; if data on the fourth 

group also exists, it is added to the calculation of the average, but if data on the fourth group does not exist, the 

average only covers the first three groups). The EPU is lagged one month to increase comparability with the WUI, 

which is measured quarterly. Russia was identified as an outlier and has been excluded.  

*** p<0.01, ** p<0.05, * p<0.1 

  



 45 

Table B6 

Uncertainty and tolerance towards Muslims and Jews: applying country-specific time trends. 

  (1)  (2)  

 

Tolerance towards 

Muslims 

Tolerance towards 

Muslims 

Tolerance towards 

Jews 

Tolerance towards 

Jews 

WUI combined 0.056** 0.056** 0.053*** 0.053*** 

 [0.025] [0.025] [0.009] [0.009] 

Female 0.016*** 0.016*** 0.008*** 0.008*** 

 [0.003] [0.003] [0.001] [0.001] 

Age 0.001 0.001 0.001*** 0.001*** 

 [0.000] [0.000] [0.000] [0.000] 

Age squared -0.000*** -0.000*** -0.000*** -0.000*** 

 [0.000] [0.000] [0.000] [0.000] 

Constant 0.799*** 0.799*** 0.814*** 0.814*** 

 [0.008] [0.008] [0.005] [0.005] 

Country- and 

year-fixed 

effects Yes Yes Yes Yes 

Linear time 

trends Yes No Yes No 

Quadratic time 

trends No Yes No Yes 

Observations 227,549 227,549 221,078 221,078 

Notes: Robust standard errors in brackets. 

*** p<0.01, ** p<0.05, * p<0.1 
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Table B7 

Uncertainty and tolerance towards Muslims: adding individual control variables. 

 (1) (2) (3) (4) (5) 

 Tolerance towards Muslims 

WUI combined 0.150*** 0.150*** 0.150*** 0.144*** 0.125*** 

 [0.031] [0.031] [0.031] [0.032] [0.034] 

Female 0.016*** 0.016*** 0.016*** 0.016*** 0.018*** 

 [0.003] [0.003] [0.003] [0.003] [0.004] 

Age 0.001* 0.001* 0.001* 0.001 -0.000 

 [0.000] [0.000] [0.000] [0.000] [0.001] 

Age squared 

-

0.000*** -0.000*** -0.000*** -0.000*** -0.000 

 [0.000] [0.000] [0.000] [0.000] [0.000] 

Education (low)     -0.059*** 

     [0.006] 

Education 

(middle)     -0.047*** 

     [0.005] 

Married     0.002 

     [0.003] 

Income (low)     -0.018*** 

     [0.006] 

Income (middle)     -0.011** 

     [0.005] 

Muslim 0.138*** 0.138*** 0.138***   

 [0.027] [0.027] [0.027]   

Jew  0.003 0.018   

  [0.021] [0.023]   

WUI x Jew   -0.142   

   [0.159]   

Trust    0.071***  

    [0.007]  

Constant 0.774*** 0.774*** 0.774*** 0.762*** 0.826*** 

 [0.007] [0.007] [0.007] [0.008] [0.012] 

Country- and       

year-fixed effects Yes Yes Yes Yes Yes 

Observations 227,549 227,549 227,549 218,411 160,256 

Notes: Robust standard errors in brackets. 

*** p<0.01, ** p<0.05, * p<0.1 
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Table B8 

Uncertainty and tolerance towards Jews: adding individual control variables. 

 (1) (2) (3) (4) (5) 

 Tolerance towards Jews 

WUI combined 0.131*** 0.131*** 0.123*** 0.131*** 0.118*** 

 [0.026] [0.026] [0.025] [0.026] [0.025] 

Female 0.008*** 0.008*** 0.008*** 0.008*** 0.011*** 

 [0.002] [0.002] [0.002] [0.002] [0.003] 

Age 0.001* 0.001* 0.001* 0.001 0.001 

 [0.000] [0.000] [0.000] [0.000] [0.000] 

Age squared 

-

0.000*** -0.000*** -0.000*** -0.000*** -0.000 

 [0.000] [0.000] [0.000] [0.000] [0.000] 

Education (low)  
  

 -0.050*** 

  
  

 [0.010] 

Education 

(middle)  

  

 -0.020*** 

  
  

 [0.005] 

Married  
  

 -0.011*** 

  
  

 [0.004] 

Income (low)  
  

 -0.036*** 

  
  

 [0.007] 

Income (middle)  
  

 -0.015*** 

  
  

 [0.005] 

Muslim -0.016 -0.016 -0.026*   

 [0.012] [0.012] [0.014]   

Jew  0.014 0.014   

  [0.014] [0.014]   

WUI x Jew   0.071   

   [0.062]   

Trust  
  0.038***  

  
  [0.003]  

Constant 0.803*** 0.803*** 0.804*** 0.790*** 0.814*** 

 [0.012] [0.012] [0.011] [0.011] [0.014] 

Country- and   
  

  

year-fixed effects Yes Yes Yes Yes Yes 

Observations 221,078 221,078 221,078 212,894 157,969 

Notes: Robust standard errors in brackets. 

*** p<0.01, ** p<0.05, * p<0.1 
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Table B9 

How a standard-deviation change in three explanatory variables changes tolerance. 

 (1) (2) 

 Tolerance towards Muslims Tolerance towards Jews 

WUI combined +4.4% of a standard deviation +4.4% of a standard deviation 

Education (low) -14.6% of a standard deviation -13.2% of a standard deviation 

Education (middle) -11.6% of a standard deviation -5.3% of a standard deviation 

Notes: The calculations are based on descriptive statistics in Table 1 and on point estimates in Tables B7 and B8, 

in both cases column (5). Education (low) and Education (middle) are individual-level dummy variables, 

expressing the difference compared to Education (high). 
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Table B10 

Uncertainty and tolerance towards Muslims and Jews: adding individual religiosity 

 (1) (2) (3) (4) (5) (6) (7) (8) 

 Tolerance towards Muslims Tolerance towards Jews 

WUI combined 0.141*** 0.160*** 0.135*** 0.136*** 0.133*** 0.117*** 0.129*** 0.128*** 

 [0.032] [0.032] [0.029] [0.029] [0.026] [0.031] [0.026] [0.026] 

Female 0.016*** 0.016*** 0.012*** 0.012*** 0.009*** 0.009*** 0.007** 0.007** 

 [0.003] [0.003] [0.003] [0.003] [0.002] [0.002] [0.003] [0.003] 

Age 0.001 0.001 0.001*** 0.001*** 0.001* 0.001** 0.001 0.001 

 [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] 

Age squared 

-

0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** 

 [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] 

Religious -0.001 0.004   -0.012*** -0.016**   

 [0.003] [0.006]   [0.004] [0.006]   

WUI combined x 

religious  -0.034    0.027   

  [0.022]    [0.033]   

Attends service   0.009* 0.011   -0.009 -0.013* 

   [0.005] [0.008]   [0.006] [0.007] 

WUI combined x 

attends service    -0.017    0.024 

    [0.039]    [0.046] 

Constant 0.788*** 0.785*** 0.769*** 0.769*** 0.807*** 0.809*** 0.799*** 0.799*** 

 [0.008] [0.008] [0.009] [0.009] [0.012] [0.012] [0.014] [0.014] 

Country- and   
  

  
   

year-fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 

Observations 224,689 224,689 163,435 163,435 219,359 219,359 155,450 155,450 

Notes: Robust standard errors in brackets. 

*** p<0.01, ** p<0.05, * p<0.1 
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Table B11 

Uncertainty and tolerance towards Muslims and Jews: outliers removed. 

 (1) (2) 

 Tolerance towards 

Muslims 

Tolerance towards 

Jews 

WUI combined 0.139*** 0.144*** 

 [0.036] [0.026] 

Female 0.016*** 0.008*** 

 [0.003] [0.002] 

Age 0.001* 0.001* 

 [0.000] [0.000] 

Age squared -0.000*** -0.000*** 

 [0.000] [0.000] 

Constant 0.784*** 0.802*** 

 [0.007] [0.011] 

   

Country- and    

year-fixed 

effects 

Yes Yes 

Observations 226,121 219,364 

Notes: To be compared with column (1) of Tables 2 and 3, 

respectively. Robust standard errors in brackets. 

*** p<0.01, ** p<0.05, * p<0.1 
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Table B12 

Uncertainty and tolerance towards Muslims and Jews: removing countries with more than 85% Muslims. 

 (1) (2) 

 

Tolerance towards 

Muslims 

Tolerance towards Jews 

WUI combined 0.162*** 0.123*** 

 [0.033] [0.027] 

Female 0.016*** 0.010*** 

 [0.003] [0.002] 

Age 0.001 0.001** 

 [0.000] [0.000] 

Age squared -0.000*** -0.000*** 

 [0.000] [0.000] 

Constant 0.782*** 0.837*** 

 [0.008] [0.011] 

   

Country- and    

year-fixed 

effects Yes Yes 

Observations 224,216 205,561 

Notes: The countries with more than 85% Muslims are Bangladesh, 

Egypt, Iran, Iraq and Turkey.  

*** p<0.01, ** p<0.05, * p<0.1 

 

 

Table B13 

Uncertainty and tolerance towards Jews: only including countries with more than 85% Muslims. 

 (1) 

 Tolerance towards Jews 

WUI combined 0.538*** 

 [0.144] 

Female -0.022** 

 [0.008] 

Age -0.000 

 [0.003] 

Age squared -0.000 

 [0.000] 

Constant 0.261*** 

 [0.061] 

  

Country- and   

year-fixed 

effects 

Yes 

Observations 15,517 

Notes: The countries with more than 85% Muslims are Bangladesh, 

Egypt, Iran, Iraq and Turkey.  

*** p<0.01, ** p<0.05, * p<0.1 
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Table B14 

Uncertainty and tolerance towards Muslims and Jews: with quarter-of-the-year fixed effects. 

 (1) (2) 

 Tolerance towards 

Muslims 

Tolerance towards 

Jews  

WUI interview 0.229*** 0.115** 

 [0.050] [0.041] 

Female 0.018*** 0.011*** 

 [0.004] [0.003] 

Age 0.000 0.002*** 

 [0.000] [0.000] 

Age squared -0.000*** -0.000*** 

 [0.000] [0.000] 

Constant 0.765*** 0.773*** 

 [0.008] [0.012] 

   

Country- and  Yes Yes 

quarter-of-the-

year-fixed 

effects 

  

Observations 121,671 129,422 

Notes: To be compared with column (1) of Tables 2 and 3, 

respectively. Robust standard errors in brackets. 

*** p<0.01, ** p<0.05, * p<0.1  

 

  



 53 

Table B15 

Uncertainty and tolerance towards Muslims and Jews: interaction with size of government. 

 (1) (2) (3) (4) 

  

Tolerance towards 

Muslims 

Tolerance towards Jews 

WUI combined 0.125** -0.296 0.091* 0.187 

 [0.046] [0.304] [0.050] [0.167] 

Female 0.016*** 0.017*** 0.008** 0.008** 

 [0.004] [0.004] [0.003] [0.003] 

Age 0.001** 0.001** 0.001 0.001 

 [0.000] [0.000] [0.001] [0.001] 

Age squared -0.000*** -0.000*** -0.000*** -0.000*** 

 [0.000] [0.000] [0.000] [0.000] 

Government size -0.004 -0.019 0.000 0.003 

 [0.009] [0.014] [0.005] [0.006] 

WUI combined x Government size  0.112  -0.025 

  [0.082]  [0.034] 

Constant 0.778*** 0.833*** 0.806*** 0.795*** 

 [0.029] [0.045] [0.033] [0.037] 

Country- and      

year-fixed effects Yes Yes Yes Yes 

Observations 167,992 167,992 159,971 159,971 

Notes: Robust standard errors in brackets. 

*** p<0.01, ** p<0.05, * p<0.1   
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Table B16 

Uncertainty and tolerance towards Muslims: adding more country-level control variables. 

 (1) (2) (3) (4) (5) (6) (7) 

 

Tolerance 

towards 

Muslims  

Tolerance 

towards 

Muslims  

Tolerance 

towards 

Muslims  

Tolerance 

towards 

Muslims  

Tolerance 

towards 

Muslims  

Tolerance 

towards 

Muslims 

Tolerance 

towards 

Muslims 

WUI combined 0.132*** 0.112*** 0.135*** 0.121*** 0.150*** 0.146*** 0.142*** 

 [0.033] [0.027] [0.038] [0.041] [0.039] [0.035] [0.028] 

Female 0.016*** 0.016*** 0.016*** 0.016*** 0.016*** 0.016*** 0.017*** 

 [0.004] [0.004] [0.004] [0.004] [0.004] [0.004] [0.004] 

Age 0.001 0.001 0.001 0.001** 0.001 0.001 0.000 

 [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] 

Age squared -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** 

 [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] 

GDP per capita -0.052       

 [0.056]       

Urban share  0.013***      

  [0.005]      

Age    -0.003     

dependency   [0.003]     

Economic    0.013    

freedom    [0.020]    

Civil liberties     -0.049*   

     [0.029]   

Political rights     0.019   

     [0.024]   

Growth in GDP      0.001  

per capita      [0.003]  

Unemployment       0.002 

       [0.004] 

Constant 1.303** -0.091 0.938*** 0.670*** 0.853*** 0.783*** 0.772*** 

 [0.555] [0.310] [0.167] [0.150] [0.030] [0.013] [0.036] 
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Country- and         

year-fixed 

effects Yes Yes Yes Yes Yes Yes Yes 

Observations 201,074 202,473 202,473 167,992 197,075 200,494 182,432 

Notes: Robust standard errors in brackets.  

*** p<0.01, ** p<0.05, * p<0.1 
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Table B17 

Uncertainty and tolerance towards Jews: adding more country-level control variables. 

 (1) (2) (3) (4) (5) (6) (7) 

 

Tolerance 

towards Jews 

Tolerance 

towards Jews 

Tolerance 

towards Jews 

Tolerance 

towards Jews 

Tolerance 

towards Jews  

Tolerance 

towards Jews 

Tolerance 

towards Jews 

WUI combined 0.099*** 0.107*** 0.113*** 0.091* 0.111*** 0.111*** 0.105*** 

 [0.029] [0.027] [0.028] [0.050] [0.034] [0.029] [0.024] 

Female 0.008*** 0.008*** 0.008*** 0.008** 0.008*** 0.008*** 0.010*** 

 [0.003] [0.003] [0.003] [0.003] [0.003] [0.003] [0.002] 

Age 0.000 0.000 0.000 0.001 0.000 0.000 0.001* 

 [0.000] [0.000] [0.000] [0.001] [0.000] [0.000] [0.000] 

Age squared -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** 

 [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] 

GDP per capita -0.052       

 [0.032]       

Urban share  0.002**      

  [0.001]      

Age    0.003**     

dependency   [0.001]     

Economic    -0.000    

freedom    [0.010]    

Civil liberties     -0.018   

     [0.018]   

Political rights     -0.011   

     [0.008]   

Growth in GDP      0.000  

per capita      [0.001]  

Unemployment       0.005** 

       [0.002] 

Constant 1.332*** 0.644*** 0.654*** 0.809*** 0.876*** 0.809*** 0.746*** 

 [0.315] [0.078] [0.061] [0.077] [0.034] [0.010] [0.027] 
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Country- and         

year-fixed 

effects Yes Yes Yes Yes Yes Yes Yes 

Observations 194,323 194,323 194,323 159,971 188,925 192,344 180,625 

Notes: Robust standard errors in brackets.  

*** p<0.01, ** p<0.05, * p<0.1 
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Table B18 

Uncertainty and tolerance towards Muslims and Jews: samples split by average media freedom (measured as the 

degree of absence of average government censorship effort). 

 (1) (2) (3) (4) 

 

Tolerance towards 

Muslims for countries 

with above-average 

media freedom 

Tolerance towards 

Muslims for countries 

with below-average 

media freedom 

Tolerance towards 

Jews for countries 

with above-average 

media freedom 

Tolerance towards 

Jews for countries 

with below-average 

media freedom 

WUI combined 0.232*** -0.071 0.121*** 0.101** 

 [0.051] [0.062] [0.043] [0.038] 

Female 0.025*** -0.004 0.013*** 0.000 

 [0.003] [0.004] [0.002] [0.005] 

Age 0.000 0.001* 0.001** 0.001 

 [0.000] [0.001] [0.000] [0.001] 

Age squared -0.000*** -0.000** -0.000*** -0.000 

 [0.000] [0.000] [0.000] [0.000] 

Constant 0.804*** 0.763*** 0.871*** 0.693*** 

 [0.008] [0.015] [0.011] [0.023] 

     

Country- and      

year-fixed 

effects 

Yes Yes Yes Yes 

Observations 154,310 73,239 139,263 81,815 

Notes: The variable is decreasing in government censorship effort. To be compared with column (1) of Tables 2 

and 3, respectively. Robust standard errors in brackets. 

*** p<0.01, ** p<0.05, * p<0.1    
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Table B19 

Uncertainty and tolerance towards Muslims and Jews: samples split by average media freedom (measured as the 

degree of absence of harassment of journalists). 

 (1) (2) (3) (4) 

 Tolerance towards 

Muslims for countries 

with above-average 

media freedom 

Tolerance towards 

Muslims for countries 

with below-average 

media freedom 

Tolerance towards 

Jews for countries 

with above-average 

media freedom 

Tolerance towards 

Jews for countries 

with below-average 

media freedom 

WUI combined 0.181*** -0.010 0.109*** 0.088** 

 [0.049] [0.097] [0.035] [0.042] 

Female 0.027*** -0.004 0.012*** 0.002 

 [0.003] [0.005] [0.002] [0.005] 

Age 0.000 0.001 0.001** 0.000 

 [0.000] [0.001] [0.000] [0.001] 

Age squared -0.000*** -0.000 -0.000*** -0.000 

 [0.000] [0.000] [0.000] [0.000] 

Constant 0.818*** 0.751*** 0.879*** 0.694*** 

 [0.009] [0.017] [0.011] [0.020] 

     

Country- and      

year-fixed 

effects 

Yes Yes Yes Yes 

Observations 145,673 81,876 135,213 85,865 

Notes: The variable is decreasing in the harassment of journalists. To be compared with column (1) of Tables 2 

and 3, respectively. Robust standard errors in brackets. 

*** p<0.01, ** p<0.05, * p<0.1    
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Table B20 

Uncertainty and tolerance towards Muslims and Jews: samples split by average media freedom (measured as the 

degree of absence of media bias). 

 (1) (2) (3) (4) 

 

Tolerance towards 

Muslims for countries 

with above-average 

media freedom 

Tolerance towards 

Muslims for countries 

with below-average 

media freedom 

Tolerance towards 

Jews for countries 

with above-average 

media freedom 

Tolerance towards 

Jews for countries 

with below-average 

media freedom 

WUI combined 0.170*** 0.073 0.089** 0.159*** 

 [0.044] [0.072] [0.037] [0.041] 

Female 0.025*** -0.005 0.010*** 0.005 

 [0.003] [0.005] [0.003] [0.004] 

Age 0.000 0.001 0.001 0.001 

 [0.000] [0.001] [0.000] [0.001] 

Age squared -0.000*** -0.000* -0.000*** -0.000 

 [0.000] [0.000] [0.000] [0.000] 

Constant 0.815*** 0.733*** 0.884*** 0.674*** 

 [0.009] [0.016] [0.010] [0.021] 

     

Country- and      

year-fixed 

effects 

Yes Yes Yes Yes 

Observations 152,673 74,876 137,947 83,131 

Notes: The variable is decreasing in media bias. To be compared with column (1) of Tables 2 and 3, 

respectively. Robust standard errors in brackets. 

*** p<0.01, ** p<0.05, * p<0.1    
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Table B21 

Uncertainty and tolerance towards Muslims and Jews: samples split by average institutional quality (measured as 

legal system and property rights). 

 (1) (2) (3) (4) 

 

Tolerance towards 

Muslims for countries 

with above-average 

institutional quality 

Tolerance towards 

Muslims for countries 

with below-average 

institutional quality 

Tolerance towards 

Jews for countries 

with above-average 

institutional quality 

Tolerance towards 

Jews for countries 

with below-average 

institutional quality 

WUI combined 0.083** 0.131 0.105*** 0.157 

 [0.038] [0.085] [0.033] [0.097] 

Female 0.025*** 0.004 0.012*** 0.003 

 [0.004] [0.004] [0.002] [0.004] 

Age -0.000 0.001** 0.001*** 0.001 

 [0.000] [0.001] [0.000] [0.001] 

Age squared -0.000*** -0.000*** -0.000*** -0.000** 

 [0.000] [0.000] [0.000] [0.000] 

Constant 0.848*** 0.720*** 0.845*** 0.748*** 

 [0.009] [0.017] [0.009] [0.026] 

     

Country- and      

year-fixed 

effects 

Yes Yes Yes Yes 

Observations 128,421 99,128 121,121 99,957 

Notes: To be compared with column (1) of Tables 2 and 3, respectively. Robust standard errors in brackets. 

*** p<0.01, ** p<0.05, * p<0.1    

 

  



 62 

Table B22 

Uncertainty and tolerance towards Muslims and Jews: samples split by average institutional quality (measured as 

sound money). 

 (1) (2) (3) (4) 

 

Tolerance towards 

Muslims for countries 

with above-average 

institutional quality 

Tolerance towards 

Muslims for countries 

with below-average 

institutional quality 

Tolerance towards 

Jews for countries 

with above-average 

institutional quality 

Tolerance towards 

Jews for countries 

with below-average 

institutional quality 

WUI combined 0.175*** 0.405*** 0.137*** 0.740** 

 [0.034] [0.077] [0.037] [0.276] 

Female 0.020*** -0.006 0.011*** -0.006 

 [0.003] [0.007] [0.002] [0.007] 

Age 0.000 0.002* 0.001* 0.000 

 [0.000] [0.001] [0.000] [0.001] 

Age squared -0.000*** -0.000** -0.000*** -0.000 

 [0.000] [0.000] [0.000] [0.000] 

Constant 0.795*** 0.699*** 0.804*** 0.682*** 

 [0.009] [0.020] [0.014] [0.051] 

     

Country- and      

year-fixed 

effects 

Yes Yes Yes Yes 

Observations 188,399 39,150 181,819 39,259 

Notes: To be compared with column (1) of Tables 2 and 3, respectively. Robust standard errors in brackets. 

*** p<0.01, ** p<0.05, * p<0.1    

 

  



 63 

Table B23 

Uncertainty and tolerance towards Muslims and Jews: samples split by average social trust. 

 (1) (2) (3) (4) 

 

Tolerance towards 

Muslims for countries 

with above-average 

social trust 

Tolerance towards 

Muslims for countries 

with below-average 

social trust 

Tolerance towards 

Jews for countries 

with above-average 

social trust 

Tolerance towards 

Jews for countries 

with below-average 

social trust 

WUI combined 0.153*** 0.116*** 0.148*** 0.093*** 

 [0.038] [0.027] [0.026] [0.028] 

Female 0.013*** 0.022*** 0.010*** 0.005* 

 [0.003] [0.005] [0.003] [0.003] 

Age -0.000 0.002*** 0.001 0.001 

 [0.000] [0.001] [0.000] [0.000] 

Age squared -0.000** -0.000*** -0.000*** -0.000** 

 [0.000] [0.000] [0.000] [0.000] 

Constant 0.772*** 0.815*** 0.777*** 0.854*** 

 [0.010] [0.010] [0.015] [0.011] 

     

Country- and      

year-fixed 

effects 

Yes Yes Yes Yes 

Observations 147,323 71,088 144,278 68,616 

Notes: To be compared with column (1) of Tables 2 and 3, respectively. Robust standard errors in brackets. 

*** p<0.01, ** p<0.05, * p<0.1    
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Table B24 

Uncertainty and tolerance towards Muslims and Jews: samples split by average log GDP per capita. 

 (1) (2) (3) (4) 

 

Tolerance towards 

Muslims for countries 

with above-average log 

GDP per capita 

Tolerance towards 

Muslims for countries 

with below-average 

log GDP per capita 

Tolerance towards 

Jews for countries 

with above-average 

log GDP per capita 

Tolerance towards 

Jews for countries 

with below-average 

log GDP per capita 

WUI combined 0.194*** 0.285** 0.086** 0.185*** 

 [0.046] [0.104] [0.033] [0.031] 

Female 0.023*** -0.002 0.012*** -0.000 

 [0.004] [0.005] [0.002] [0.005] 

Age 0.000 0.001 0.001* -0.000 

 [0.000] [0.001] [0.001] [0.001] 

Age squared -0.000*** -0.000* -0.000*** -0.000 

 [0.000] [0.000] [0.000] [0.000] 

Constant 0.801*** 0.736*** 0.864*** 0.696*** 

 [0.010] [0.018] [0.014] [0.017] 

     

Country- and      

year-fixed 

effects Yes Yes Yes Yes 

Observations 155,319 72,230 143,411 77,667 

Notes: To be compared with column (1) of Tables 2 and 3, respectively. Robust standard errors in brackets. 

*** p<0.01, ** p<0.05, * p<0.1    
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Table B25 

Uncertainty and tolerance towards Muslims and Jews: samples split by average political polarization. 

 (1) (2) (3) (4) 

 

Tolerance towards 

Muslims for countries 

with above-average 

political polarization 

Tolerance towards 

Muslims for countries 

with below-average 

political polarization 

Tolerance towards 

Jews for countries 

with above-average 

political polarization 

Tolerance towards 

Jews for countries 

with below-average 

political polarization 

WUI combined 0.168*** 0.125*** 0.149*** 0.107*** 

 [0.052] [0.042] [0.035] [0.030] 

Female 0.009** 0.024*** 0.006 0.011*** 

 [0.004] [0.004] [0.004] [0.002] 

Age 0.001*** -0.000 0.001* 0.000 

 [0.001] [0.001] [0.001] [0.000] 

Age squared -0.000*** -0.000 -0.000*** -0.000*** 

 [0.000] [0.000] [0.000] [0.000] 

Constant 0.753*** 0.820*** 0.757*** 0.862*** 

 [0.012] [0.012] [0.015] [0.012] 

     

Country- and      

year-fixed 

effects 

Yes Yes Yes Yes 

Observations 122,736 104,813 126,651 94,427 

Notes: To be compared with column (1) of Tables 2 and 3, respectively. Robust standard errors in brackets. 

*** p<0.01, ** p<0.05, * p<0.1    
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Table B26 

Uncertainty and country-level tolerance towards Muslims and Jews. 

 (1) (2) (3) (4) 

 

Country-level 

tolerance towards 

Muslims 

Country-level 

tolerance towards 

Muslims 

Country-level 

tolerance towards 

Jews 

Country-level 

tolerance towards 

Jews 

WUI combined 0.190*** 0.163* 0.176*** 0.135*** 

(country level) [0.054] [0.081] [0.030] [0.034] 

Female -0.037 -0.217 0.098 0.093 

(country level) [0.438] [0.462] [0.298] [0.368] 

Age 0.049 0.004 0.002 0.013 

(country level) [0.057] [0.056] [0.022] [0.031] 

Age squared -0.000 0.000 0.000 -0.000 

(country level) [0.001] [0.001] [0.000] [0.000] 

Constant -0.446 0.487 0.595 0.399 

 [1.347] [1.345] [0.621] [0.819] 

     

Country- and      

year-fixed 

effects Yes No Yes No 

Country- and 

quarter-of-the-

year fixed effects No Yes No Yes 

Observations 144 124 131 116 

Notes: Female, Age, and Age squared denote average values per country and quarter of the year. Robust 

standard errors in brackets. 

*** p<0.01, ** p<0.05, * p<0.1    

 

  



 67 

Table B27 

Uncertainty and tolerance towards Muslims and Jews, quadratic specification. 

 (1) (2) 

 Tolerance towards 

Muslims 

Tolerance towards 

Jews 

WUI combined 0.176** 0.276*** 

 [0.079] [0.043] 

WUI combined2 -0.054 -0.256*** 

 [0.103] [0.043] 

Female 0.016*** 0.008*** 

 [0.003] [0.002] 

Age 0.001* 0.001* 

 [0.000] [0.000] 

Age squared -0.000*** -0.000*** 

 [0.000] [0.000] 

Constant 0.781*** 0.792*** 

 [0.008] [0.011] 

   

Country- and    

year-fixed 

effects Yes Yes 

Observations 227,549 221,078 

*** p<0.01, ** p<0.05, * p<0.1  
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Table B28 

Uncertainty and tolerance towards Jews: continent-specific analysis. 

 (1) (2) (3) (4) (5) (6) 

 Tolerance 

towards 

Muslims in 

Europe 

Tolerance 

towards Jews 

in Europe 

Tolerance 

towards 

Muslims in 

North America 

Tolerance 

towards Jews 

in North 

America 

Tolerance 

towards 

Muslims in 

Asia 

Tolerance 

towards Jews 

in Asia 

WUI combined 0.134*** 0.115*** -0.041*** 0.523*** -0.958*** 0.227*** 

 [0.034] [0.028] [0.002] [0.017] [0.008] [0.027] 

Female 0.022*** 0.012*** 0.004 -0.004 -0.010 -0.002 

 [0.004] [0.002] [0.006] [0.003] [0.006] [0.023] 

Age 0.000 0.001*** 0.002* 0.000 0.002 0.002 

 [0.000] [0.000] [0.001] [0.001] [0.001] [0.003] 

Age squared -0.000*** -0.000*** -0.000** -0.000 -0.000 -0.000 

 [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] 

Constant 0.806*** 0.847*** 0.858*** 0.871*** 0.756*** 0.613*** 

 [0.008] [0.010] [0.028] [0.023] [0.024] [0.076] 

       

Country- and        

year-fixed 

effects Yes Yes Yes Yes Yes Yes 

Observations 166,376 159,677 13,325 9,678 17,539 11,114 

*** p<0.01, ** p<0.05, * p<0.1 
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Fig. B1. Uncertainty and tolerance towards Muslims and Jews: interaction with the size of government. 

Notes: The graph to the left (right) shows how the point estimate, or marginal effect, of WUI combined varies 

for tolerance towards Muslims (Jews) as the size of government varies, with the hyphenated lines indicating the 

95% confidence interval.  

 

 


