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Abstract 

This study examined how culture and institutional quality separately influence individual risk 

preferences, and whether institutional quality moderates the relationship between culture and risk-

taking. This interaction is an area largely underexplored in the academic literature, which forms the 

main motivation for this study. Hofstede’s cultural dimensions of individualism and uncertainty 

avoidance were used as measurement for culture, since these exhibit the strongest theoretical link 

with risk-taking. The World Governance Indicators were used as operationalisation for institutional 

quality, with regulatory quality as the main proxy. It was expected that institutional quality positively 

moderates the positive effect of individualism on risk-taking. Moreover, there was hypothesised that 

institutional quality positively moderates the negative effect of uncertainty avoidance on risk-taking. 

These hypotheses were tested using a multilevel regression analysis on a large dataset of 49,582 

respondents spanning 45 countries across multiple continents. There is controlled for both individual- 

and country-level variables. Random effects at the country and region levels were included to account 

for data clustering. The results reflected that uncertainty avoidance was significantly negatively 

associated with risk-taking, confirming the variable’s key role in shaping risk preferences. However, 

neither individualism nor institutional quality exhibited a significant effect. While interaction plots 

suggested two positive effects, these were not statistically significant. This study can therefore not 

conclude that there is a moderating effect of institutional quality on risk-taking. Additional findings 

highlighted the strong influence of income inequality, age, gender, and subjective math skills on risk-

taking. While this study provides no evidence of a significant interaction between culture and 

institutions in driving risk-taking, it offers useful recommendations for policymakers and provides a 

foundation for future research that studies the interplay between culture, institutions and risk-taking. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3 
 

Table of Contents 
Abstract ................................................................................................................................................... 2 

1. Introduction ......................................................................................................................................... 5 

2. Theoretical Framework ........................................................................................................................ 7 

2.1. Theoretical perspectives on risk-taking ........................................................................................ 7 

2.2. Culture .......................................................................................................................................... 8 

2.3. Effect culture on risk-taking ........................................................................................................ 10 

2.4. Effect individualism on risk-taking .............................................................................................. 11 

2.5. Effect uncertainty avoidance on risk-taking ............................................................................... 12 

2.6. Institutions .................................................................................................................................. 13 

2.7. Effect institutions on risk-taking ................................................................................................. 15 

2.8. Institutional quality as moderator .............................................................................................. 16 

2.9. Conceptual model ...................................................................................................................... 17 

2.10. Statistical hypotheses ............................................................................................................... 17 

3. Methodology ..................................................................................................................................... 18 

3.1 Research strategy ........................................................................................................................ 18 

3.2. The type of research ................................................................................................................... 19 

3.3. Data description and measurement of the variables ................................................................. 20 

3.3.1. Risk-taking............................................................................................................................ 20 

3.3.2. Culture ................................................................................................................................. 21 

3.3.3. Institutional quality ............................................................................................................. 22 

3.3.4. Control variables .................................................................................................................. 24 

3.4. Analysis ....................................................................................................................................... 25 

3.4.1. Hierarchical data .................................................................................................................. 25 

3.4.2. Random effects model ......................................................................................................... 27 

3.4.3. Model specification and estimation strategy ...................................................................... 29 

4. Results ............................................................................................................................................... 30 

4.1. Descriptive statistics ................................................................................................................... 30 

4.1.1. Sample ................................................................................................................................. 30 

4.1.2. Dependent variable: Risk-taking .......................................................................................... 32 

4.1.3. Independent variables ......................................................................................................... 32 

4.1.4. Individual-level control variables ......................................................................................... 33 

4.1.5. Country-level control variables ............................................................................................ 33 

4.1.6. Random intercepts .............................................................................................................. 34 

4.2. Regression assumptions ............................................................................................................. 35 

4.2.1. Correctly specified linear model .......................................................................................... 35 



4 
 

4.2.2. Error term mean of zero ...................................................................................................... 35 

4.2.3. Homoscedasticity ................................................................................................................ 35 

4.2.4. Independence of errors ....................................................................................................... 36 

4.2.5. Endogeneity ......................................................................................................................... 36 

4.2.6. Multicollinearity .................................................................................................................. 36 

4.2.7. Normality ............................................................................................................................. 39 

4.3. Primary regression results .......................................................................................................... 39 

4.3.1. Null model ........................................................................................................................... 39 

4.3.2. Univariate regressions main predictors ............................................................................... 40 

4.3.3. Main predictors model ........................................................................................................ 40 

4.3.4. Individual-level controls model ........................................................................................... 41 

4.3.5. Model including all variables and interactions .................................................................... 42 

4.3.6. Interaction plots .................................................................................................................. 43 

4.3.7. Model without interactions ................................................................................................. 45 

4.4. Additional analyses and secondary findings............................................................................... 47 

4.4.1. Standardised model ............................................................................................................. 47 

4.4.2. REML model ......................................................................................................................... 47 

4.4.3. OLS comparison ................................................................................................................... 48 

4.4.4. Univariate regressions other cultural dimensions ............................................................... 49 

5. Discussion, limitations, recommendations and conclusion ............................................................... 50 

5.1. Discussion ................................................................................................................................... 50 

5.2. Limitations .................................................................................................................................. 54 

5.3. Theoretical recommendations ................................................................................................... 56 

5.4. Practical recommendations ........................................................................................................ 57 

5.5. Conclusion .................................................................................................................................. 57 

Appendices ............................................................................................................................................ 59 

Appendix 1. References ..................................................................................................................... 59 

Appendix 2. Distribution of respondents and mean scores per country .......................................... 67 

Appendix 3: Description country-level control variables .................................................................. 68 

Appendix 4. Regression assumptions ................................................................................................ 71 

Appendix 5. Univariate regressions WGIs ......................................................................................... 71 

Appendix 6. Subjective math skills imputation ................................................................................. 72 

Appendix 7. Use of generative AI ...................................................................................................... 73 

 

 



5 
 

1. Introduction 

Risk-taking is a fundamental aspect of human decision-making. It involves the willingness to engage in 

behaviours where the outcome is uncertain and could involve potential gains or losses. It is related to 

a variety of areas of human life, ranging from finance, health, professional careers, and all different 

forms of social interactions. Understanding why individuals take risks or avoid them has been a widely 

studied topic in psychology, sociology and economics. Individual-level factors such as personality 

traits, gender, age, economic incentives and social norms are all found to be drivers of risk-taking 

(Figner & Weber, 2011; Schoemaker, 1993; McCoy, & Natsuaki, 2018). There are also drivers that 

manifest themselves on the level of society, such as income inequality or religiosity (Fehr & Reichlin, 

2021; Liu, 2010). Another example of these higher-level influences on risk-taking is culture. It plays a 

crucial role in shaping human behaviour because it influences how individuals perceive the world. 

Differences in cultures lead to different decisions, since individuals from different cultures interpret 

the same information in different ways (Yates & De Oliveira, 2016). For instance, people from 

societies that are more individualistic engage in more risk-taking than individuals from more 

collectivist countries (Breuer et al., 2012). In addition to culture, the quality of institutions is another 

critical factor influencing risk-taking behaviour, especially related to finance, business, 

entrepreneurship, and other domains that require some interaction with regulation. Strong 

institutions create a stable and predictable environment that reduces the uncertainty associated with 

riskier decisions (North, 1990). Therefore, better institutions encourage decision-makers to take 

calculated risks, such as making long-term financial commitments (Chowdhury, 2018). 

Despite the fact that the separate effects of culture and institutional quality on risk-taking have been 

widely studied, their combined influence on this domain of decision-making remains a relatively 

underexplored topic in the literature. Culture influences an individual’s decision-making processes by 

shaping what people value and how they evaluate outcomes (Yates & De Oliveira, 2016). At the same 

time, institutional quality creates the formal context in which these cognitive processes and 

behaviours occur. It could be possible that this formal context amplifies or dampens the effects of 

culture. For instance, individualistic cultures have been found to display greater risk-taking (Ashraf et 

al., 2016; Breuer et al., 2012; Díez-Esteban et al., 2019; Li et al., 2013). This higher risk-taking could be 

amplified by the institutional environment, since strong institutions are found to exhibit a positive 

effect on risk-taking (Ashraf, 2017; Bao & Cardoza, 2023; Boubakri et al., 2013; Díez-Esteban et al., 

2019; John et al., 2008; Schneider et al., 2017). It is therefore possible that a moderating effect of 

institutional quality on the effect of culture on risk-taking exists. The direction, strength and even the 

possible presence of this effect still remains underexplored. This study therefore aims to fill this gap in 

the literature by examining the moderating role of institutional quality on the relationship between 

culture and risk-taking. It explores the independent effects of culture and institutions and investigates 

if institutional quality moderates the effect of culture on risk-taking. 

Filling this gap in the academic literature will be done by investigating the following research 

question: To what extent do culture and institutional quality influence individual risk-taking and how 

do these two factors interact in shaping this behaviour?  By answering this research question and 

examining the moderating effect of institutional quality on the relationship between culture and risk-

taking, this study aims to provide new insights into the academic debate about the relationship 

between culture, institutions and risk-taking, making this study of scientific relevance. This study 

primarily focuses on the effects of the cultural dimensions that exhibit the most prominent link with 

risk-taking in the literature: individualism and uncertainty avoidance. Additionally, the effects of the 

other, less studied, cultural dimensions will be estimated to provide more clarity about their 

underexplored effects. Moreover, the focus in this study lies on individual risk preferences, whereas 
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other research that studies the effects of culture and institutions on risk-taking often examines this 

behaviour on higher levels, such as for corporations or banks. 

Understanding how institutional quality interacts with culture in shaping risk-taking is of high societal 

relevance. In a world where financial decision-making, entrepreneurship, and innovation increasingly 

become global, understanding how cultural values interact with institutions can help design more 

effective, context-sensitive policies. Individualism and strong institutions both encourage risky 

behaviour (Breuer et al., 2012; Boubakri et al., 2013). Therefore, a combination of these two factors is 

hypothesised to result in increased risk-taking. If this study finds evidence of such a positive 

interaction, for policymakers it could be relevant to consider additional regulations that discourage 

excessive risk-taking in cultures characterised by strong individualism and strong institutions. This is 

mostly relevant for high-risk domains like investing, entrepreneurship or borrowing. Examples of 

interventions are stricter creditworthiness assessments to limit risky borrowing, regulation of online 

trading platforms to prevent impulsive investment behaviour or mandatory cooling-off periods for 

high-risk financial decisions. Finally, financial education campaigns that address biases like 

overconfidence could help individuals to mitigate excessive risk-taking and prevent negative 

consequences for the individual. 

Uncertainty avoidant cultures reduce risk-taking, while strong institutions encourage it (Bate, 2022; 

Bao & Cardoza, 2023). Strong institutions are therefore hypothesised to mitigate the negative effect 

of uncertainty avoidance on risk-taking, while weak institutions could amplify the risk-avoidant nature 

of these cultures. For policymakers in countries that are characterised by both uncertainty avoidance 

and weak institutions, implementing risk-encouraging policies and strengthening institutions may be 

crucial to mitigate excessive risk aversion and motivate individuals to take calculated risks. Failing to 

do so could suppress entrepreneurial activity and innovation, which are essential in driving economic 

growth (Barasa et al., 2017). Concrete policy measures may include streamlining bureaucratic 

procedures for individuals as well as business start-ups, or offering government-backed loan 

guarantees for small businesses to reduce perceived risk. Moreover, financial literacy programmes 

could reduce the perceived risks associated with riskier decisions. This mitigates the consequences of 

the risk-avoiding nature in uncertainty avoidant societies, encouraging individuals to take calculated 

risks. 

Overall, by analysing the interaction between culture and institutions in their relationship to risk-

taking, this study aims to fill a gap in the literature and provides valuable insights to theory and 

practice. The question is of relevance for policymakers and financial regulators, since insights from 

this study are crucial in formulating policies that foster a culture of innovation and growth in 

uncertainty avoidant cultures, but are also necessary to safeguard against the disadvantages of 

excessive risk-taking in highly individualistic countries. 

This thesis consists of five chapters. The second chapter delves deeper into the existing literature and 

describes the concepts of culture, institutions and risk-taking. Moreover, the chapter explains the 

mechanisms that link culture and institutions to risk-taking by use of existing theories. The third 

chapter consists of the methodology and describes the research strategy, type of research, data and 

variables, and the method of analysis. The fourth chapter describes the results and consists of the 

descriptive statistics, regression assumptions and regression results. The fifth chapter contains the 

discussion, limitations, and recommendations for policy and future research, as well as a conclusion. 
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2. Theoretical Framework 

2.1. Theoretical perspectives on risk-taking 

Understanding the mechanisms behind risk-taking behaviour is essential in multiple fields, because it 

influences decisions in several areas of human life, ranging from health, finance, social interactions 

and policy. This results in different perspectives on risk-taking from multiple academic disciplines. The 

most prominent strands in the literature include psychology, sociology and economics. All disciplines 

study human behaviour, except with different focuses and perspectives. 

Economics consists of multiple relevant paradigms. The first, neoclassical economics, perceives risk-

taking as a rational decision-making process where individuals weigh the expected costs and benefits 

of different options to maximise their utility, based on probability calculations (Estes, 1972). This 

paradigm assumes that decision-makers are fully informed and completely rational, consistent in 

their preferences, and capable of objectively evaluating risks and rewards. Although neoclassical 

economics has provided valuable insights, it has also been criticised for its assumption of perfect 

rationality, which rarely holds in real-world settings (Kahneman & Tversky, 1979). Because of the 

limitations in the neoclassical framework of perfect rationality, a new field in economics, behavioural 

economics, emerged. This discipline draws on insights of psychology and experiments to bring a more 

realistic understanding of human behaviour to economic theory. It proposes that individuals are not 

pure rational actors, but often display loss aversion and framing effects when making risky decisions. 

This idea started gaining popularity thanks to the work of Kahneman and Tversky (1979). These 

authors proposed the idea of prospect theory, in which they argue that decision-makers overweight 

small probabilities and underweight larger probabilities, which is at odds with neoclassical thinking 

(Kahneman & Tversky, 1979). A risk-related deviation from pure rationality is risk aversion, which is 

strongly related to risk-taking. This can be illustrated with the following situation, where an individual 

can choose between a situation of a guaranteed amount of $50 and a 50% chance of $100 or $0. A 

decision-maker that is completely rational would be indifferent between the two options, since both 

have the same expected value of $50. But in reality, research shows that most people are at least 

somewhat risk averse and tend to go for the guaranteed $50 instead (Binswanger, 1980). Other 

studies also suggest that people generally dislike uncertainty, which plays a big role in risk-taking 

(Reeson & Dunstall, 2009).  

Behavioural economics partly builds upon theories and findings from psychology. While behavioural 

economics specifically examines how psychological factors influence economic decision-making and 

risk-taking, psychology studies the mind and human behaviour in general. This discipline also 

proposes that humans are not fully rational decision makers. Research has explored that personality 

traits and individual characteristics are associated with risk-taking. Examples of personality traits 

include overconfidence and over-optimism, which increase risk-taking (Broihanne et al., 2014; Odean, 

1998). Other examples are impulsive sensation seeking, aggression, and sociability (Zuckerman & 

Kuhlman, 2000). Individual characteristics such as gender and age have also been found to influence 

risk-taking, since younger individuals and males display more risky behaviour (Byrnes et al., 1999; 

Duell et al., 2018). 

While psychology focuses on the individual, sociology primarily focuses on the social context and the 

role of others in decision-making. Rather than viewing risk-taking as an isolated cognitive or 

personality-based process, sociologists examine how social norms, class structures, and culture 

influence behaviour (France, 2000). Other examples are peer pressure and reputations (McCoy, & 

Natsuaki, 2018; Lindner et al., 2021). The social environment thus has a more prominent role as 

explanandum than the individual characteristics that are central in psychology. An example of a 
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phenomenon in sociology that is associated with risk-taking is religiosity, a social construct that is 

well-studied in the discipline. Noussair et al. (2013) have shown that religious people tend to be more 

risk-averse with regard to financial risks. Liu (2010) found a relationship between risk preference and 

frequency of religious participation. Another phenomenon with a link to risk-taking is income 

inequality. Although economic of origin, what really drives people to take more risks in unequal 

societies is their tendency to compare their situation with others (Fehr & Reichlin, 2021), making the 

concept also relevant in sociology. 

Although all disciplines provide valid explanations of risk-taking, choosing one paradigm for the 

development of the hypotheses and the explanation of the findings would be restrictive and 

insufficient since economics, psychology and sociology all provide valuable insights about risk-taking 

behaviour. Although these disciplines have a different focus in explaining risk-taking, findings and 

theoretical explanations sometimes overlap. Behavioural economics in particular builds upon insights 

from the other two disciplines, making it unjustified to detach these paradigms from each other and 

base the theoretical background in this study entirely on one discipline. Therefore, the theoretical 

foundation of this study is interdisciplinary in nature. There is drawn upon empirical and theoretical 

insights from academic literature across multiple fields. These sources are used to derive hypotheses 

and interpret results, rather than adhering strictly to a single theoretical model. This approach allows 

for a more detailed and comprehensive understanding of the complex relationship between culture, 

institutions and risk-taking. 

2.2. Culture 

Culture is an important factor in influencing the economy and economic decision-making (Guiso et 

al., 2006). The concept is defined as the system of shared beliefs, values, customs, behaviours and 

artefacts that the members of a society use to cope with their world and with one another, and that 

are transmitted from generation to generation through learning (Bates & Plog, 1990). While culture is 

inherently linked to sociology and anthropology, thinking about culture from an economic perspective 

can be traced as far back as to the Classical economists. For instance, John Stuart Mill regarded 

cultural constraints as sometimes more important than even the pursuits of personal interest (1843). 

Karl Marx inverted the direction of causality and regarded culture not as a driving force of economic 

phenomena. Instead, he argued that the underlying technology, brought by economic development, 

determines the type of social structure prevailing and even the dominant culture in a country. He 

theorised that the hand mill produced feudal society and the steam mill capitalism, and not vice versa 

(Marx, 1859). Max Weber regarded culture as crucial for the development of economic systems, and 

in specific capitalism. In his seminal work The Protestant Ethic and the Spirit of Capitalism, he argued 

that religious and cultural values could shape economic attitudes. In specific, he hypothesised that 

the work ethic related to Protestantism led to the establishment of capitalism and increased 

economic activity. Karl Polanyi agreed with Max Weber (1905) that religion was important to the 

establishment of markets. But he also saw religion and culture as factors that can moderate market 

excesses. He theorised religion or the government to be as important to the structure and 

functioning of the economy as monetary institutions (Guiso et al., 2006). In the years after the 

Second World War, the influence of culture diminished in economic research. The discipline became 

increasingly mathematical and the set of tools for economic analysis expanded. There was no need 

felt to introduce additional exploratory variables, especially hard-to-measure variables such as culture 

(Guiso et al., 2006). At the end of the 20th century, economic research on culture reemerged, 

especially by work that focused on cultural norms related to trust (La Porta et al., 1997). In the 

following years, better techniques and more data have made it possible to identify systematic 

differences in people’s preferences and beliefs and to relate them to various measures of culture 
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(Guiso et al., 2006). This led to several studies that establish a link between culture and economics. 

Related to economic preferences, Giuliano (2004) shows that living arrangements of families in the 

United States are affected not only by economic conditions, but also by cultural heritage. This could 

be, for instance, the structure of the family in their country of origin. Ichino and Maggi (2000) 

document that in Italy preferences for shirking on the job are driven by place of birth, which can be 

interpreted as a proxy for cultural background. Kountouris and Remoundou (2016) show that culture 

is a significant determinant of migrants' individual environmental preferences. Besides influencing 

preferences, the effect of culture also manifests itself at the level of society. Guiso et al. (2006) 

suggest that cultural variables are as important as economic variables in understanding cross-country 

differences in national savings rates. Becker and Woessmann (2009) found that Protestantism led to 

higher literacy rates, which positively influenced economic development. Their findings thus contrast 

with the Weber thesis, which proposed the work ethic of Protestants as explanandum (Weber, 1905). 

Gorodnichenko & Roland (2017) show that culture, and in specific individualism, is associated with 

innovation, which is assumed to be highly necessary for economic development. The aforementioned 

studies are examples that highlight the crucial role of culture in shaping the economy and economic 

preferences. 

Although highly influential, culture is an abstract, complex and hard-to-measure phenomenon. 

Ethnographers, who pioneered in cross-cultural research, have typically taken the position that since 

all cultures are fundamentally different, there is no set of meanings or concepts that is relevant to all 

of them. The meanings attached to a certain culture can only be understood in that society in 

particular, since outsiders are missing parts of the context (Maseland & Van Hoorn, 2017). While it 

thus can be debated if cultures really are measurable, let alone comparable, there have been several 

attempts to measure it. This has mostly been done through the use of cultural dimension 

frameworks. These frameworks include dimensions that are regarded as measurable aspects of 

culture. These dimensions describe how societies handle key issues that are relevant to all of them. 

Differences in responses to these issues signal differences in cultures. Countries are scored on these 

dimensions, allowing researchers to make meaningful comparisons between them (Maseland & Van 

Hoorn, 2017). 

To identify the effect of culture on risk-taking, this study makes use of the Hofstede Cultural 

Dimensions Framework when measuring culture. It is the earliest and most widely used framework to 

investigate cultural differences in cross-cultural research and other fields, such as international 

business and psychology (Aggarwal et al., 2016). It is based on research conducted by Geert Hofstede 

in the 1960s and 1970s while working at IBM, a multinational from the United States. Hofstede 

analysed data from over 100,000 employees across more than 70 countries and identified consistent 

patterns in values and behaviours across these cultures. He originally identified four key dimensions 

that describe how cultures differ in their values and behaviours, although the four were later 

expanded to six. The first dimension, power distance, refers to the extent to which less powerful 

members of society accept and expect an unequal power distribution. Individualism versus 

collectivism captures whether people prioritise personal goals and autonomy or group loyalty and 

harmony. Masculinity versus femininity contrasts cultures that value competitiveness and 

achievement with those that emphasise care and cooperation. The fourth dimension, uncertainty 

avoidance, reflects how comfortable a society is with ambiguity and uncertainty. Moreover, long-term 

versus short-term orientation describes if a culture places more value on future rewards or short-

term rewards. Finally, indulgence versus restraint distinguishes societies that allow free gratification 

of basic human desires from those that restrict it through strict social norms (Hofstede et al., 2010). 
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2.3. Effect culture on risk-taking 

Culture plays a critical role in shaping individuals’ risk-taking behaviour. It influences an individual’s 

decision-making processes by shaping what people value, how they evaluate outcomes, and what 

behaviours are deemed acceptable within a social context (Yates & De Oliveira, 2016). This makes 

culture an important factor in explaining risk-taking. The first reason culture matters is that it 

establishes the normative framework within which risk is understood and managed. Different 

societies vary in the level of social tolerance for risk-taking, influencing whether individuals feel 

supported or constrained when engaging in situations that involve risk. In some societies, taking risks 

may be encouraged as a way to demonstrate initiative or success, while in others it may be 

discouraged due to greater social emphasis on stability and caution (Hsee & Weber, 1999). Culture 

affects the cognitive and emotional processes involved in decision-making under uncertainty. Cultural 

backgrounds influence how individuals perceive and weigh the likelihood and consequences of risk. 

This affects their overall risk assessments. In addition, culture provides individuals with behavioural 

heuristics that simplify decisions involving uncertainty. As a result, individuals from different cultural 

backgrounds may approach risks with different expectations and preferences (Yates & De Oliveira, 

2016). 

The academic literature reflects that all of Hofstede’s cultural dimensions exhibit a relationship with 

risk-taking, despite the fact that the direction and magnitudes are clearer for some dimensions than 

for others. With regard to the cultural dimension of power distance, it is theorised that individuals in 

high power distance cultures have less autonomy and freedom in decision-making, leading to 

conservatism in risk-taking. On the contrary, individuals in low power distance cultures are more 

inclined to improve their social position, since there is higher social mobility that causes opportunity-

seeking. This is supported by Ashraf et al. (2016), who found that bank risk-taking is higher in 

countries with low power distance. However, Kreiser et al. (2010) found that power distance has a 

negative relationship with organisational risk-taking. This effect is also suggested by Mihet (2013), 

who finds that high power-distant cultures have lower risk-taking in corporate firms. These findings 

suggest an ambiguous effect, plausibly depending on the context. Other studies, such as Li et al. 

(2013), indicate no significant effect of power distance on risk-taking. For the second dimension, 

indulgence, Alipour and Yaprak (2022) show that firms in more indulgent societies will show greater 

risk-taking behaviour because of their tendencies to be less rigid and their greater inclination to 

discount risk-taking losses. Other studies suggest that indulgence has a negative impact on the 

country’s risk aversion, thus further supporting a positive link of indulgence to risk-taking 

(Abdelrahim, 2021; Abdelrahim & Abdel-Razzaq, 2020). Moreover, Breitmayer et al. (2019) observe 

that indulgent cultures exhibit a stronger disposition effect, where investors are more prone to hold 

on to losing investments, reflecting a higher tolerance for risk. Although the existing literature 

suggests a clear positive link, there has been relatively little empirical research on this dimension, 

especially compared to individualism and uncertainty avoidance, plausibly since indulgence was 

introduced relatively late (2010) to Hofstede’s framework. Abdelrahim & Abdel-Razzaq (2020) found a 

positive but non-significant effect on the relatively underexplored dimension of long-term orientation 

on risk aversion, suggesting a negative effect on risk-taking. They hypothesise that societies that are 

long-term orientated are more likely to be cautious about making risky decisions. Short-term-

orientated cultures are more orientated toward the present, preserving tradition and their current 

reputation, making them less concerned with the possible negative consequences of risk-taking 

(Abdelrahim & Abdel-Razzaq, 2020). Díez-Esteban et al. (2019) find a positive association of long-term 

orientation with risk-taking, providing contradictory evidence. Other significant relationships with 

risk-taking are, as far as the author is aware, not present in the literature, making the effect of this 

dimension on risk-taking underexplored. Another insufficiently studied dimension is masculinity 
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versus femininity. Almost no research investigates the relationship between this dimension and risk-

taking. One of the few studies that does this finds no significant effect for masculinity as well as the 

other three already mentioned dimensions (Li et al., 2013). It is hypothesised that masculine cultures 

take more risk, because of the emphasis on competition and achievement. Although Díez-Esteban et 

al. (2019) do find a significant positive association, the dimension and its link to risk-taking remain 

severely underexplored in the literature. 

Although all dimensions signal a link with risk-taking, there is chosen to focus in this study on the two 

cultural dimensions that have the most prominent theoretical as well as empirical link with risk-taking 

when studying the moderating role of institutional quality. These dimensions are individualism and 

uncertainty avoidance. Since these have the strongest theoretical relationships with risk-taking, the 

influence of institutional quality is here expected to be the strongest and the most clearly observable. 

With a lack of theory, contradicting- and sometimes even absent empirical results, it is not justified to 

study an interaction between the described four dimensions and risk-taking. However, since the 

effects of the other cultural dimensions are ambiguous and/or underexplored, it is a valuable 

contribution to the literature to also study their effects besides investigating the moderating effect of 

institutional quality on the association of individualism and uncertainty avoidance with risk-taking. 

For completeness and in an attempt to deepen the academic knowledge about the effect of culture 

on risk-taking, the separate effects of these dimensions are described in section 4.4.4. 

2.4. Effect individualism on risk-taking 

The following two paragraphs delve deeper into the mechanisms that link individualism and 

uncertainty avoidance to risk-taking. The cultural dimension of individualism vs. collectivism is 

considered to be the main dimension of cultural variation, as indicated by cross-cultural psychologists 

(Heine, 2007). This dimension describes the relationship between the individual and the collective. In 

individualist cultures, the ties between individuals are loose. Achievement and personal development 

are crucial, and the interests of the individual are often considered more important than the group 

interest. In collectivist societies, individuals place the most emphasis on the identity of the group, 

common goals and interdependence (Hofstede, 2001). Most papers in the literature suggest that 

individuals and firms from societies that are more individualistic engage in more risk-taking than 

individuals from more collectivist countries. This can be explained by two traits that are linked to 

individualism. The first mechanism that links the dimension to risk-taking is overconfidence. 

Overconfidence is a cognitive bias where individuals overestimate their knowledge, abilities, or 

control over outcomes. In societies that score high on individualism, there are more decisions made 

by the individual than in collectivist cultures. Decisions in individualistic cultures are also more likely 

to be driven by overconfidence than in collectivist cultures (Chui et al., 2010). Another study has 

found that people in individualistic cultures think more positively about their abilities (Markus and 

Kitayama, 1991). This can lead to increased risk-taking, as overconfident individuals underestimate 

potential losses and overestimate their chances of success. Therefore, they are more likely to engage 

in high-risk decisions such as speculative investments and are also likely to do this more frequently 

(Breuer et al., 2012; Broihanne et al., 2014; Glaser & Weber, 2007). The other behavioural bias that is 

linked to individualism is overoptimism. Individuals that experience this bias have a too positive view 

of future outcomes, believing that success is more likely than it actually is, leading to too excessive 

risk-taking (Odean, 1998). This occurs more frequently in individualistic than in collectivist societies, 

since in collectivist cultures people are more concerned with fitting into the group and behaving 

properly, which reduces overoptimism (Van den Steen, 2004). Collectivist cultures also exert higher 

self-monitoring, which is a useful tool to reduce the negative effects of overoptimism (Church et al., 

2006). Both overconfidence and overoptimism lead to a miscalibration of beliefs and specifically to 
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the belief that a positive outcome is more likely. This mechanism leads to increased risk-taking 

(Odean, 1998; Grinblattand & Keloharju, 2009; Nosic & Weber, 2012). The interplay of the two biases 

causes individuals to overestimate their knowledge, to underestimate risks, and to exaggerate their 

ability to control events (Breuer et al., 2012). The joint effect of these cognitive biases on risk-taking, 

together with the fact that both biases are more prevalent in individualistic cultures, suggests a 

positive relationship of individualism with risk-taking. This effect has been found at multiple levels of 

analysis, ranging from the household level (Breuer et al., 2012) to the banking sector (Li et al., 2013) 

and the corporate world (Ashraf et al., 2016; Díez-Esteban et al., 2019). 

Although the majority of the findings in the literature support this effect, there are some papers that 

argue that a negative effect of individualism on risk-taking exists. This is based on an alternative 

perspective known as the cushion hypothesis. It suggests that in collectivist cultures individuals may 

be more willing to take risks due to the presence of strong social support networks that buffer 

(cushion) against potential losses (Hsee & Weber, 1999). It contrasts with a hypothesised positive 

influence of individualism. The cushion hypothesis is minimally supported by, among others, Chew et 

al. (2023) and Illiashenko (2019), although the empirical evidence is less strong compared to the 

hypothesis that proposes a positive effect. While it is a valid theoretical counterpoint, empirical 

evidence supporting it is less consistent, present or context-dependent. Therefore, this paper builds 

on the more extensive literature that proposes a positive effect of individualism on risk-taking, 

leading to the following theoretical hypothesis: 

Hypothesis 1: Individualism is positively related with risk-taking. 

2.5. Effect uncertainty avoidance on risk-taking 

The cultural dimension of uncertainty avoidance measures the extent to which a society tolerates 

ambiguity and uncertainty. In high uncertainty avoidance cultures, there is often a heightened fear of 

failure and a lower level of ambition and goal-setting. Inhabitants prefer structured environments, 

clear rules and stability and typically avoid risk and uncertainty. In contrast, low uncertainty 

avoidance cultures are more comfortable with ambiguity, unclear situations and change (Hofstede, 

2001). The cultural dimension influences risk-taking because it shapes an individual’s tolerance for 

ambiguity and their preference for stability. In cultures with high uncertainty avoidance, people tend 

to perceive uncertain situations as threatening, leading to a preference for well-defined rules, risk-

mitigation strategies, and cautious decision-making. These characteristics lead individuals in these 

cultures to be more risk-averse, leading to a lower propensity for risk-taking (Bate, 2022). 

Psychological research suggests that individuals from high uncertainty avoidance cultures experience 

a greater intensity of emotional discomfort in uncertain situations. Individuals in these cultures tend 

to be more anxious and expressive, which reflects itself in the fact that it is socially acceptable to 

raise one’s voice and express emotions non-verbally. Emotions are externalised. In weak uncertainty-

avoidant cultures, anxiety is relatively low: aggression and emotion are not supposed to be expressed 

and are internalised (Basabe et al., 2000). This heightened emotional sensitivity to ambiguity not only 

influences how people express their emotions, but also shapes how they respond to uncertain 

situations. The tendency to externalise stress and the accompanying discomfort in high uncertainty 

avoidance cultures increases perceived risks and creates a preference for familiar, stable, and 

predictable environments. As a result, individuals in these cultures are less inclined to engage in 

behaviours that involve uncertain outcomes. Moreover, they have a higher risk perception (Rieger et 

al., 2015). 

This preference for stability and certainty reduces the will to engage in riskier investments such as 

stocks, since the chance of failure is bigger and the outcome of the process more unsure (Arshad & 
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Ibrahim, 2019). Uncertainty avoidance also has a negative effect on entrepreneurial activity, which is 

often regarded as more risky than working as an employee. Because entrepreneurs in these cultures 

experience a higher fear of failure, they delay decisions, which erodes business performance (Liu et 

al., 2019). Moreover, CEOs from these societies engage less in cross-border takeovers and trade deals, 

which indicates a preference for less risky business activity, since the home market is the most 

familiar business environment (Frijns et al., 2013). In addition to its effects at the individual level, 

uncertainty avoidance also influences organisational decision-making. This is the case for firms in the 

insurance and banking sector, as firms from this type of society exhibit less risk-taking in their 

decisions (Gaganis et al., 2019; Ashraf et al., 2016). Li et al. (2013) showed that firms in other sectors 

also exhibit less risk-taking if they come from uncertainty-avoidant cultures. The discomfort with 

uncertainty also translates itself into a discomfort with (equity) market-based financial systems that 

are characterised by ambiguity. On the contrary, members of low-uncertainty-avoidant societies are 

more comfortable with unpredictable outcomes and therefore are more accepting of market-based 

financial systems (Kwok & Tadesse, 2006). An example is Germany, which scores high on uncertainty 

avoidance and has an economy dominated by its more stable banking system, while the US, lower in 

uncertainty avoidance, has an economy dominated by equity-market financing (Kwok & Tadesse, 

2006). 

The mechanism behind these findings suggests that uncertainty avoidance leads to a preference for 

stability, less ambiguity and strict rules. There can thus be concluded that the characteristics of 

uncertainty-avoidant cultures, such as higher fear of failure, lower tolerance for ambiguity and the 

preference for clear rules, stability and structured environments, lead to less risk-taking. Therefore, 

the following hypothesis can be formulated: 

Hypothesis 2: Uncertainty avoidance is negatively related to risk-taking. 

2.6. Institutions  

The importance of institutions in economics has been recognised since the days of classical thinkers 

like Adam Smith and John Stuart Mill (Acemoglu et al., 2005). Towards the end of the 19th century 

and into the early 20th, a distinct branch of economics, known as institutional economics, gained 

traction. Thinkers like Thorstein Veblen and John R. Commons were against the abstract focus of 

neoclassical economics. They believed that economics was not separated from its context in the real 

world. Instead, they were in favour for more attention to the historical and social factors that 

influenced economics. Their work centred on understanding how institutions influence the way 

economies actually function (Klein, 1998). However, after the Second World War, institutional 

economics saw a decline in influence as neoclassical economics rose to prominence. A revival of 

economic research on institutionalism occurred in the 1970s. New institutional economics, the term 

originated by Williamson (1975), emerged as a new discipline in economics (Klein, 1998). It traces its 

origins back to Coase’s analysis of the firm (1937) and Hayek’s writing on knowledge (1937). The 

discipline is interested in social, economic and political institutions that govern everyday life (Klein, 

1998). Institutions define and limit the choices of individuals, influencing what people are allowed to 

do or are prohibited to do. They can be considered as the rules of the game, or more formally, as the 

humanly devised constraints that shape human interaction (North, 1990). North argued that 

institutions reduce uncertainty in human interaction by providing structure and predictability, and 

that well-functioning institutions are essential for markets to work effectively. His work emphasised 

that differences in economic performance across countries can often be explained by the quality of 

their institutions. For instance, countries with secure property rights, rule of law, and effective 

governance tend to have more sustained economic growth (North, 1990). Central here is that strong 

institutions lower transaction costs (Williamson, 1985). This leads markets to function better, which 
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allows for more complex forms of exchange and specialisation. This, in turn, leads to a higher 

economic growth. A significant contribution to the study of institutions in economics comes from the 

work of Acemoglu, often in collaboration with Johnson and Robinson. A central point in their work is 

that the quality of institutions is the primary driver of long-run economic growth (Acemoglu & 

Robinson, 2008). In their seminal work, Acemoglu et al. (2001) argue that differences in long-run 

economic development are largely explained by the institutions established during colonisation, with 

inclusive institutions fostering growth and extractive ones hindering it. They consider differences in 

economic institutions even as the major source of cross-country differences in economic wellbeing 

(Acemoglu et al., 2005). Moreover, institutions are related to economic phenomena such as 

innovation (Tebaldi & Elmslie, 2008), inequality (Chong & Gradstein, 2007) and entrepreneurship 

(Barasa et al., 2017), making institutional quality a relevant and powerful factor in economic analysis. 

Although highly relevant, the concept of institutions is relatively abstract. Therefore, it is often 

categorised into formal and informal institutions. Alesina & Giuliano (2015) state in their seminal 

work ‘Culture and Institutions’ that formal institutions refer to codified rules and structures, such as 

laws, regulatory frameworks, and political systems. These institutions are explicitly designed and form 

the legal and administrative elements of a society. Examples are electoral systems, constitutions and 

property rights (North, 1990). Informal institutions refer to unwritten social norms, values, and beliefs 

that influence behaviour and expectations. Examples are notions of trust, family structures, religious 

values and cooperative norms (Alesina & Giuliano, 2015). Informal institutions are not enforced 

through legal mechanisms but are maintained through social expectations, peer pressure, and 

internalised beliefs. These phenomena are highly interrelated with culture. That translates itself to 

the fact that culture is often even regarded as the informal side of institutions (Alesina & Giuliano, 

2015). Although conceptually different, formal and informal institutions are not independent. There is 

a significant overlap and continuous interaction between them (Alesina & Giuliano, 2015). Informal 

institutions can shape how formal rules are designed and vice versa. An example is that individualistic 

societies, which emphasise personal autonomy and self-expression, are more likely to demand and 

establish democratic institutions. On the other hand, the establishment of democratic institutions can 

foster individualistic values by promoting political participation and the protection of individual rights 

(Gorodnichenko & Roland, 2017). The overlap between culture and institutions necessitates using a 

measure of institutional quality that clearly differs from culture. Following most of the empirical 

research, institutional quality is in this study considered as the quality of formal institutions (Díez-

Esteban et al., 2019). 

High-quality formal institutions are characterised by six key dimensions: rule of law, government 

effectiveness, regulatory quality, political stability, voice and accountability and control of corruption 

(Kaufmann & Kraay, 2024). A strong rule of law ensures that legal systems protect property rights and 

enforce contracts fairly. Government effectiveness indicates the competence of the government and 

the ability to implement policies effectively. High regulatory quality enables governments to design 

and implement sound policies without imposing too excessive burdens on their citizens. Political 

stability indicates how politically stable a society is. It reduces uncertainty stemming from potential 

conflict or sudden political changes. Moreover, voice and accountability reflect the extent to which 

citizens can select their leaders and freely express their views (Akter & Moudud-Ul-Huq, 2022). Low 

levels of corruption minimise the misuse of public power for private gain, which increases efficiency 

and promotes fairness (Kaufmann & Kraay, 2024). These six determinants of institutions, also known 

as the World Governance Indicators (WGIs), jointly reflect the quality of formal institutions in a 

country and are used to operationalise the abstract concept of institutional quality. 
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2.7. Effect institutions on risk-taking 

Institutional quality influences risk-taking by shaping the external environment in which individuals 

and businesses make decisions. The mechanism that drives this is the level of uncertainty, 

predictability, and transaction costs that are associated with the quality of institutions. Institutions 

decrease uncertainty because they provide a structure for everyday life (North, 1990). When 

institutions are strong, they ensure fair enforcement of contracts and predictable economic policies, 

which reduces uncertainty and transaction costs, lowering the perceived risks of decision-makers 

(Khanna & Palepu, 2010). As a result, individuals and firms are more willing to engage in riskier 

behaviour since the institutional environment increases confidence in the stability of the 

environment. This creates a sense of security and encourages decision-makers to take calculated 

risks, such as innovating, engaging in entrepreneurship, or making long-term financial commitments 

(Barasa et al., 2017; Chowdhury, 2018). Rule of law, for instance, has been found to have a strong 

positive effect on risky innovation (Okrah & Hajduk-Stelmachowicz, 2020). However, weak institutions 

increase the perceived risk of engaging in risky behaviour, as individuals may fear expropriation, 

corruption, or sudden changes in the political environment policy (Barasa et al., 2017). These 

environments increase transaction costs and discourage riskier activities, such as innovation and 

entrepreneurial activity, by making outcomes less predictable and increasing the likelihood of 

financial losses (Barasa et al., 2017). If there is high uncertainty and ambiguity, decision-makers 

experience a higher risk perception. This makes them more hesitant to engage in risk-taking, leading 

to a lower manifestation of risky behaviour (Vural-Yavaş, 2020). 

A positive relationship between institutional quality and risk perception has been found in the 

banking sector, since better institutions reduce uncertainty, thereby decreasing risk perception. This 

generates moral hazard problems that lead banks to increase risk-taking (Ashraf, 2017). Moreover, 

Schneider et al. (2017) argue that if a state’s social safety network (an indication of regulatory quality) 

is strong, corporate risk-taking increases. A social security system normally cushions against negative 

risk, since it protects people in case of turmoil. This reduces risk-perception, which is argued to 

increase risk-taking. Besides the sphere of social security, Bao and Cardoza (2023) found that for firms 

a better institutional environment led to higher corporate risk-taking. This is supported by Boubakri et 

al. (2013), who also found that sound political institutions are positively associated with corporate 

risk-taking. Furthermore, Díez-Esteban et al., (2019) show that in countries where corruption 

perception is higher, corporate risk-taking is also high, whereas less corrupt countries reflect lower 

scores on corporate risk-taking. The authors also find that countries that score high on financial 

freedom, another marker of institutional quality, display more risk-taking. Furthermore, John et al. 

(2008) find that corporate risk-taking is positively related to the quality of regulations protecting 

investors. Moreover, it has been found that an important marker of institutional strength, political 

instability, results in less risky investments, such as stocks, signalling a positive relationship. This is 

because investors prefer to hold their assets in more liquid forms, such as gold, when there is political 

uncertainty, since that commodity has a higher chance to retain its value (Feng, 2001). When 

institutions are strong, individuals may feel more secure in taking financial or business risks because 

they trust that contracts will be honoured, disputes will be resolved fairly, and the regulatory 

environment will remain stable. 

While theories of a positive effect dominate in the literature, there are some findings that reflect a 

negative effect. Akter & Moudud-Ul-Huq (2022) found that overall institutional quality has a negative 

effect on bank risk-taking and that voice and accountability in specific also negatively influence bank 

risk-taking. This is because stronger democratic institutions and public oversight increase 

transparency and regulatory pressure, discouraging excessive risk-taking. Moreover, Chen et al. 
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(2015) showed that another indicator, corruption, negatively influences bank risk-taking. This effect 

has also been found for corporate risk-taking in developing (Tran, 2022) as well as developed 

countries (Khieu et al., 2023). For corporations and banks, agency theory is used to explain this effect. 

Political corruption discourages managers from taking risks that expose firms to expropriation by 

politicians, resulting in suboptimal corporate policies (Khieu et al., 2023). Furthermore, another study 

indicates that political risk and instability triggers risk-taking by banks, indicating a negative direction 

(Athari & Irani, 2022). There is thus limited evidence of a negative association, but this effect is mainly 

present for firms and less for individuals; the unit of analysis in this study. Moreover, the evidence of 

a negative relationship is substantially more limited than studies that signal a positive effect. 

Therefore, this study builds on the more convincing evidence that institutional quality positively 

influences individual risk-taking. This leads to the following theoretical hypothesis: 

Hypothesis 3: Institutional quality is positively related to risk-taking. 

2.8. Institutional quality as moderator 

Although the separate effects of individualism, uncertainty avoidance and institutional quality on risk-

taking are relatively well documented in the literature, there is no existing research that explicitly 

studies the moderating effect of institutional quality on the relationship between culture and risk-

taking. This study aims to fill this gap in the literature. 

From paragraph 2.4, it can be concluded that in highly individualistic cultures, the emphasis on 

personal achievement and independence encourages risk-taking behaviour, mainly because of 

overconfidence and overoptimism (Breuer et al., 2012; Broihanne et al., 2014; Chui et al., 2010; 

Church et al., 2006; Glaser & Weber, 2007; Van den Steen, 2004). As described in paragraph 2.7, 

strong institutions lead to a more stable, predictable and certain environment, which reduces 

decision-maker’s risk perception, leading to higher levels of risk-taking (Ashraf, 2017; Barasa et al., 

2017; Boubakri et al., 2013; Cardoza, 2023; Chowdhury, 2018; Díez-Esteban et al., 2019; John et al., 

2018; Schneider et al., 2017; Vural-Yavaş, 2020). It can therefore be hypothesised that when more 

individualistic cultures also experience a higher quality of institutions, the stable environment, 

predictability and clear regulations can inadvertently amplify the already present overconfidence and 

overoptimism in these cultures. This is because the confidence instilled by stronger institutions might 

lead to an overestimation of safety and an underestimation of potential risks, which can lead to a 

higher amount of risk-taking than in a situation with weaker institutions. Moreover, Schneider et al. 

(2017) suggest that in societies where institutions related to social security are strong, individuals feel 

more protected against adverse outcomes, which encourages greater risk-taking. This type of state 

cushioning may further reinforce overconfidence and overoptimism, as individuals perceive both 

their own capabilities and their social environment as safeguards against potential losses. The 

combination of these findings suggests a positive moderating effect of institutional quality on the 

relationship between individualism and risk-taking, leading to the following hypothesis: 

Hypothesis 4: Institutional quality positively moderates the positive effect of individualism on risk-

taking. 

Paragraph 2.5 explains that in cultures characterised by high uncertainty avoidance, individuals often 

exhibit a strong preference for stability and predictability. This preference often comes with the 

minimisation of uncertainty, ambiguity and the chance of failure, which results in less risk-taking 

(Arshad & Ibrahim, 2019; Ashraf et al., 2016; Bate, 2022; Frijns et al., 2013; Gaganis et al., 2019; Li et 

al., 2013; Liu et al., 2019). Paragraph 2.7 describes that in countries with a weak institutional setting, 

risk-taking is often discouraged since decision-makers experience a higher risk perception because of 

the weak quality of institutions. This makes them more hesitant to engage in risk-taking, whereas 
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strong institutions provide a sense of safety and stability, encouraging risk-taking. There is therefore a 

positive relationship between institutional quality and risk-taking. The better the institutions and the 

less uncertainty, the more risk-taking. Weak institutions lead to a less stable, unpredictable and 

uncertain environment with a lot of ambiguity; all of them are characteristics of a situation where 

uncertainty-avoidant cultures are particularly uncomfortable of. Ambiguity and uncertainty increase 

the risk perception decision-makers have, leading to lower risk-taking (Ashraf, 2017; Barasa et al., 

2017; Boubakri et al., 2013; Cardoza, 2023; Chowdhury, 2018; Díez-Esteban et al., 2019; John et al., 

2018; Schneider et al., 2017; Vural-Yavaş, 2020). It can therefore be hypothesised that in uncertainty-

avoidant cultures with weak institutions, risk-taking is overly discouraged. In this scenario, the low 

quality of institutions could further reinforce the cultural reluctance of uncertainty avoidant societies 

to take risks. Strengthening institutions would, in this case, encourage risk-taking. This suggests a 

positive moderating effect of institutional quality on the already negative relationship between 

uncertainty avoidance and risk-taking. Strong institutions mitigate the risk-averse nature of 

uncertainty avoidance, whereas weak institutions amplify it. This leads to the following hypothesis: 

Hypothesis 5: Institutional quality positively moderates the negative effect of uncertainty avoidance 

on risk-taking. 

2.9. Conceptual model 

 

Figure 1. The conceptual model that presents the relationships between individualism, uncertainty avoidance, institutional 
quality and risk-taking. 

2.10. Statistical hypotheses 

To statistically test the theoretical expectations developed in the previous sections, the following null 

and alternative hypotheses are formulated. These hypotheses reflect the expected direction and 

nature of both the direct and interaction effects of culture and institutional quality on risk-taking. 

Hypothesis 1 

H₀₁: There is no relationship between individualism and risk-taking (β = 0). 

H₁₁: Individualism is positively related to risk-taking (β > 0). 
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Hypothesis 2 

H₀₂: There is no relationship between uncertainty avoidance and risk-taking (β = 0). 

H₁₂: Uncertainty avoidance is negatively related to risk-taking (β < 0). 

Hypothesis 3 

H₀₃: There is no relationship between regulatory quality and risk-taking (β = 0). 

H₁₃: Regulatory quality is positively related to risk-taking (β > 0). 

Hypothesis 4 

H₀₄: There is no interaction between individualism and regulatory quality in predicting risk-taking (β = 

0). 

H₁₄: The positive relationship between individualism and risk-taking is stronger when regulatory 

quality is higher (β > 0). 

Hypothesis 5 

H₀₅: There is no interaction between uncertainty avoidance and regulatory quality in predicting risk-

taking (β = 0). 

H₁₅: The negative relationship between uncertainty avoidance and risk-taking is weaker when 

regulatory quality is higher (β > 0). 

3. Methodology 

3.1 Research strategy 

For testing the hypotheses and answering the research question, it is necessary to collect data. This 

data is required to demonstrate a potential relationship between culture, institutions and risk-taking. 

According to Verschuren and Doorewaard (2015), it is important to make three methodological key 

decisions before conducting research. The first decision concerns the choice of the data collection 

method. Data can be collected through a literature review or by conducting empirical research 

(Verschuren & Doorewaard, 2015). The aim of this study is to test the moderating effect of 

institutional quality on the relationship between culture and risk-taking. For hypothesis testing, 

empirical research is the most suitable approach, which makes it the preferred option for answering 

the research question in this study. Moreover, there is a lack of relevant research in the literature on 

the moderating effect of institutional quality on the relationship between culture and risk-taking. An 

empirical study is therefore preferred above a literature study. 

After selecting a data collection method, the research design must include a choice between a broad 

or an in-depth research approach. A broad approach allows for generalisable statements about a 

larger population. This involves studying a large number of observations to create a comprehensive 

overview of the research area. This contrasts with an in-depth study. The latter approach is better 

suited for gathering complex and detailed data on smaller numbers of research units. A disadvantage 

is that it is more difficult to generalise findings to larger populations (Vennix, 2019). A broad approach 

was seen as the best option for this study. This method allows for collecting data on a larger 

population and making generalisable statements. Therefore, it aligns best with the research objective 

since a broad dataset makes it better possible to make generalisable statements about a large variety 

of cultures. A more in-depth approach would have made it better possible to investigate in detail a 

culture in one country, but makes it difficult to compare across cultures. Gaining insights about as 

many cultures as possible makes it better possible to establish a generalisable answer to the research 

question, increasing external validity. A broad approach also contributes to the reliability, as larger 
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sample sizes generally lead to more reliable results. However, findings from this approach tend to be 

less detailed compared to those from an in-depth study (Osborne, 2007). 

The choice between quantitative and qualitative research is the last key decision in a research design. 

Quantitative research is more descriptive and relies on large amounts of data collected from a 

broader population. The approach is also more deductive since it tests existing theory using 

hypotheses. Qualitative research aims to create a detailed and extensive understanding of a certain 

phenomenon. The method typically relies on interviews or case studies with small groups of 

respondents. It seeks to explain phenomena and uncover relationships through an in-depth 

examination of respondents, with frequently an inductive character (Verschuren & Doorewaard, 

2015). For this study, a quantitative research method is the most appropriate choice. The objective of 

this study is to analyse the moderating effect of institutional quality. Statistical analysis is necessary 

for this. This makes a quantitative design the most useful since this type of data collection is 

particularly effective for identifying statistical relationships in large datasets (Vennix, 2019). By 

analysing large quantities of empirical data, the study can statistically examine the relationship 

between culture, institutions and risk-taking. This would not be possible with a qualitative approach, 

which does not provide a comprehensive picture of a larger population of different cultures and is 

less relevant for econometric testing. Therefore, a quantitative rather than a qualitative research 

method was chosen. 

3.2. The type of research 

As described, this study uses a broad and quantitative empirical research approach. Several options 

are available here: a case study, archival research, experiments, a survey or the use of existing data 

(Vennix, 2019). This study makes use of the latter, and that makes this study a quantitative secondary 

research. There are several reasons why this research method best aligns with the objectives of this 

study. The most important reason is that there are already extensive datasets that contain elaborate 

information on culture, institutions and risk-taking. The data sources for this research are widely used 

in the academic world and are validated and internationally recognised sources. Furthermore, the 

secondary data already underwent a thorough process of checking when it was collected by the 

researchers and later on by other academics in the field. This enhances the validity by ensuring the 

data accurately represent the concepts studied. It also reduces the risk of data inaccuracies that 

might occur in primary data collection. The datasets that are used in this research include a wide 

range of countries and a large number of respondents. This allows for a large variation in culture, 

institutional quality and risk-taking, which increases the power to detect a significant relationship. 

Moreover, a large variation in respondents, as well as in countries, improves generalisability and 

ensures that the results are broadly applicable (Vennix, 2019). Moreover, the high number of 

observations decreases the chance of random errors, which enhances the reliability. Collecting the 

substantial amounts of data that already exist on this topic would come with an impossible challenge. 

The final dataset consists of 80.338 respondents; an impossibly high number of responses to collect 

in an individual’s master’s thesis, which makes conducting a survey to gather a comparable amount of 

respondents is beyond the scope of this study. Collecting new data for this research would thus result 

in substantially fewer observations, which reduces variations in risk-taking, culture and institutional 

quality. This erodes the reliability, generalisability and credibility of the research. Since there is 

already strong, validated and accurate data on the topic, it is unnecessary and inefficient to collect 

new data. The use of large, structured datasets also enables regression analysis, which makes 

hypothesis testing possible and is necessary to formulate an answer to the research question. 

Because of the mentioned advantages, a secondary quantitative research is the most appropriate 

method for answering the research question. 
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3.3. Data description and measurement of the variables 
3.3.1. Risk-taking 

The dataset that is used for risk-taking is the Global Preference Survey (GPS), an experimentally 

validated survey dataset. The data were collected within the framework of the 2012 Gallup World Poll 

and contain a nationally representative sample for each of the countries covered (Falk et al., 2018). 

The GPS contains information about risk preferences from 80,000 people in 76 countries, leading to a 

broad and representative sample. The high number of observations increases external validity 

(generalisability) and the power of the model and reduces the chance of random errors (Vennix, 

2019). Respondents were selected through probability sampling. In countries in which face-to-face 

interviews were conducted, the first stage of sampling involved identifying clusters of households, 

which were stratified by population size and geography. Where population information was available, 

sample selection was based on probabilities proportional to population size. If population 

information were not available, Gallup used random sampling. Households were selected using a 

random route procedure. There were three attempts to survey the household. To increase the 

probability of contact and completion, interviewers made attempts at different times of the day and, 

when possible, on different days. In countries where telephone interviewing was employed, Gallup 

used a random digit dialling method or a nationally representative list of phone numbers. Random 

respondent selection within households was achieved by using either the latest birthday or the Kish 

grid method (using a table of random numbers) (Falk et al., 2018). Both methods ensured that each 

eligible member had an equal chance of selection. Gallup implemented quality control procedures to 

validate the selection of correct samples. Data weighing after the survey was used to ensure a 

nationally representative sample for each country. Base sampling weights were constructed to 

account for geographic oversamples, household size, and other 

selection probabilities. Population statistics were used to 

weight the data by gender, age, education or socioeconomic 

status (Falk et al., 2018). The authors made use of a validation 

procedure where incentivised choice experiments were 

conducted for risk-taking. To enhance the internal consistency 

reliability, they tested different questions, formats and 

wordings and studied if all items measured the same construct. 

The items that were eventually used in the GPS were selected 

from the best-performing items from the experiments. 

According to Falk et al. (2018): ‘Experiments provide a valuable 

benchmark for selecting survey items because they can 

approximate the ideal choice situations, specified in economic 

theory, in which individuals make choices in controlled decision 

contexts.’ Since experiments are very costly to implement on a 

global scale, there was chosen to use the items generated in 

the experiments for a survey approach. Survey measures based 

on experiments leverage the strengths of controlled decision 

contexts and cost-efficiency, which motivated the choice for 

this research design (Falk et al., 2016).  

Risk-taking is operationalised as Falk et al.’s (2018) measure of risk preference. It is measured through 

a series of quantitative questions and one qualitative question. The quantitative measure consists of a 

series of five binary choices. Choices were between a fixed lottery, in which the individual could win x 

or zero, and varying sure payments, y. The format of the question is outlined below: 

Figure 2. The decision-tree that is used to measure 
risk-taking (Falk et al., 2018) 
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‘Please imagine the following situation. You can choose between a sure payment of a particular 

amount of money or a draw, where you would have an equal chance of getting amount x or getting 

nothing. We will present to you five different situations. What would you prefer: a draw with a 50% 

chance of receiving amount x, and the same 50% chance of receiving nothing, or the amount of y as a 

sure payment?’ 

The structure of the questions follows the staircase method, as illustrated in Figure 2. Falk et al. 

(2018) describe the method used as follows: ‘First, each respondent was asked whether they would 

prefer to receive 160 euros for sure or whether they preferred a 50:50 chance of receiving 300 euros 

or nothing. In case the respondent opted for the safe choice (‘B’), the safe amount of money being 

offered in the second question decreased to 80 euros. If, on the other hand, the respondent opted for 

the gamble (‘A’), the safe amount was increased to 240 euros. Working further through the tree 

follows the same logic.‘ The score at the end of the game indicates the person's willingness to take 

risks. The monetary amounts were calculated according to median household income for each 

country to prevent inconsistencies between countries in interpretation of the question. The 

qualitative question (‘In general, how willing are you to take risks?’) asks the respondent to rate their 

willingness to engage in risk-taking on an 11-point scale. This item has been used in experimental 

settings with student samples (Dohmen et al. 2011) and in empirical research in the field with 

representative samples (Vieider et al. 2015). The quantitative and qualitative measures were 

combined by assigning them approximately equal weights (Falk et al., 2018). The authors 

standardised the combined risk-taking measure. This standardisation results in a distribution with a 

mean of 0 and a standard deviation of 1 in the original dataset. Risk-taking scores typically fall within 

a range of approximately -3 to 3, although most values are concentrated between -2 and 2. A higher 

score on the variable indicates a higher risk preference (Falk et al., 2018). 

3.3.2. Culture 

Culture is operationalised by use of Hofstede’s cultural dimensions of individualism and uncertainty 

avoidance. The data is collected by Geert Hofstede by use of the Value Survey Module from 2013 

(Hofstede, n.d.-a). It is conducted in the form of a worldwide survey, studying a large number of 

respondents in the period 2013-2015. However, the risk-taking data is collected in 2012, which results 

in an inconsistency between the time of collection of these two data sources, with negative 

consequences for the reliability of time. This could potentially lead to misleading conclusions 

(Korzilius, 2008). But, according to Hofstede himself: ‘It is useful to think of dimensions of culture as 

changing only slowly, from generation to generation.’ (Hofstede, n.d.). This indicates the slowly 

changing nature of culture and suggests that the difference in cultural values between 2012 and 

2013-2015 is relatively small. The expected negative effect on the reliability of time is therefore 

expected to be small. Therefore, there is continued despite the inconsistency in the moment of data 

collection. 

In earlier studies, Hofstede collected data primarily from employees of multinational corporations, 

particularly IBM, to ensure cross-country comparability. More recent applications of the VSM, 

including the 2013 version, have expanded to include students and other working professionals. The 

VSM contains information about 111 different countries, although some countries lack scores on one 

or multiple cultural dimensions. The survey is administered in a structured format, often through self-

reported questionnaires, and consists of 24 questions, of which four questions account for one 

cultural dimension (Hofstede et al., 2013). Responses to these questions are processed through an 

index formula to determine cultural scores. Hofstede used Cronbach’s alpha to ensure internal 

consistency reliability. He does this for the country means and not for individual scores. This is 

because ‘country-level correlations differ from individual-level correlations, so answers to questions 
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used to measure a country-level dimension do not necessarily correlate across individuals.’ (Hofstede 

et al., 2013). The scores on Cronbach’s Alpha are, respectively, for individualism and uncertainty 

avoidance, 0.770 and 0.715 (Hofstede et al., 2013). This is above the commonly used threshold of 0.7, 

which indicates an acceptable internal consistency. The survey responses were aggregated to the 

country level, which made it possible for Hofstede to generate a country score on each of the six 

dimensions. These scores normally have a range of approximately a hundred between the lowest and 

the highest score. Lower scores indicate a lesser degree or presence of that cultural trait in the 

country, while higher scores indicate a stronger presence of that trait (Hofstede et al., 2013). 

For the score on individualism, the index formula is: 

IDV = 35(m04 – m01) + 35(m09 – m06) + C(ic) 

Where m stands for the mean score for the question and C(ic) is a constant (positive or negative) that 

can be chosen by the user to shift his/her IDV scores to values between 0 and 100. Hofstede doesn’t 

do this in his own database. This study therefore also does not make use of the constant. 

The score on uncertainty avoidance is calculated by the following index formula: 

UAI = 40(m18 - m15) + 25(m21 – m24) + C(ua) 

These aggregated responses, which reflect a country score on these particular cultural dimensions, 

serve as the measurement for the aspects of culture used in this study. 

3.3.3. Institutional quality 

Institutional quality is measured through the use of the World Governance Indicators (WGIs). This 

dataset, developed by the World Bank, provides an assessment of governance quality across more 

than 200 countries or territories (World Bank, n.d.-e). The WGIs are intended for cross-country 

comparisons of governance and institutional strength and are widely used in empirical research. The 

WGI dataset consists of six dimensions: Voice and Accountability, Political Stability and Absence of 

Violence/Terrorism, Government Effectiveness, Regulatory Quality, Rule of Law, and Control of 

Corruption. The six dimensions cover a separate aspect of the quality of institutions and are 

composite scores, since they are all composed of individual indicators. These indicators are derived 

from a variety of data sources, including surveys of individuals and firms, as well as assessments by 

international organisations (Kaufmann & Kraay, 2024). To ensure consistency in scoring, the WGI 

applies a method called the Unobserved Components Model (UCM) for aggregation of the scores. 

This method reduces random noise by filtering out extreme values. The authors assign weights to 

data sources based on their reliability: sources with less variance in their measurements receive 

higher weights (Kaufmann & Kraay, 2024). The use of this method increases internal consistency. Also 

beneficial for the validity is that the six governance dimensions in the WGI are conceptually distinct 

but highly interrelated. For instance, a country that scores high on rule of law is also likely to score 

high on government effectiveness and control of corruption. This is an indication that all dimensions 

measure the same phenomenon: the quality of institutions (Kaufmann & Kraay, 2024). The scores for 

each indicator range approximately from -2.5 to +2.5, where higher values indicate stronger 

institutional quality and governance performance (Kaufmann & Kraay, 2024). 

Estimating the effect of the six WGIs in one model has disadvantages. The primary concern is that a 

lot of the underlying data sources feed into more than one of the six aggregate indicators. This 

generates the issue that some of the observed correlations between the six aggregate indicators may 

reflect the fact that they draw on closely related indicators produced by the same organisation, rather 

than true patterns in the underlying dimensions of governance (Kaufmann & Kraay, 2024). This 
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translates itself into a high multicollinearity between multiple indicators. In a model with all six WGIs 

included, VIFs ranged from already too high values such as five to very high values such as 36, which 

leads to increased standard errors and a lower reliability and precision (Berry & Feldman, 2011). 

Including all the WGIs in the model to estimate the effect of institutional quality on risk-taking is 

therefore not a reliable option. 

Another possibility is creating a composite index. The Millennium Institute (2021) provides a method 

to create such a variable. Their composite indicator is used in several sectors to determine 

productivity and effectiveness of public expenditure (The Millennium Institute, 2021). The index 

assigns the same weight to each governance indicator and normalises their value on a 0 to 1 scale, 

where 0 corresponds to the -2.5 level in the original scale, and 1 corresponds to the 2.5 level. Once 

the six indicators are normalised, the composite governance index is created by calculating the 

average of the six normalised scores. This approach should allow comparison across countries while 

maintaining the original relative rankings from the WGI dataset. Although useful, creating a 

composite index exhibits some issues. Firstly, a composite index masks which of the WGIs is driving 

the effect on risk-taking. If the overall result is significant, it could be that one indicator in particular 

exhibits a particularly strong effect on risk-taking, while the others do not. Another problem arises 

when the signs of the indicators differ. This results in a composite index that lacks exploratory power 

and is ambiguous. Another issue is that a composite index may combine conceptually distinct 

constructs (for instance, political stability and voice and accountability) under a too-vague umbrella 

term. This increases the risk of conceptual stretching and makes the results lose clarity on what is 

actually measured. Although the analysis reveals that bundling the six dimensions of institutional 

quality in one index reduces multicollinearity in the model, it also reveals that the WGI composite 

score itself is still multicollinear. Even when eliminating other (control) variables with a VIF above 5, 

the index still has a value above the threshold, making it impossible to include it in the analysis. 

Despite the benefits of the composite score, there is chosen to drop the variable and continue with 

the most relevant dimension of governance for risk-taking: regulatory quality. This indicator is 

perceived to be the most relevant for risk-taking, since it directly affects the level of uncertainty, 

predictability, and transaction costs that individuals and firms face when making decisions. 

Regulatory quality captures the government’s ability to formulate and implement sound policies, 

which ensures a stable and predictable environment. This reduces ambiguity in decision-making, 

decreasing risk perception (Vural-Yavaş, 2020). As Ashraf (2017) suggests, better institutional 

frameworks reduce uncertainty, which lowers risk perception and encourages higher risk-taking. This 

is further supported by findings from Schneider et al. (2017), Bao and Cardoza (2023), John et al. 

(2018) and Boubakri et al. (2013), who show that stronger regulatory environments are linked to 

higher corporate risk-taking. Therefore, regulatory quality is seen as the most relevant indicator, 

justifying the use of this dimension as a proxy for institutional quality. Only focusing on one aspect of 

formal institutions decreases multicollinearity and therefore improves reliability and precision of the 

analysis. It further prevents the ambiguity of a composite index. This approach omits, however, useful 

information about the signs and significance of the other relevant governance indicators. Moreover, 

existing theory points more to the overall effects of institutional quality on risk-taking, and less so to 

the effects of individual indicators. Focusing on one indicator is, however, necessary to ensure a 

reliable analysis without high multicollinearity between the variables. To ensure completeness and as 

an extra robustness check, the effects of the other WGIs on risk-taking are estimated in separate 

univariate regressions. This yields no significant results. Although not significant, all effects are found 

to be negative, providing some evidence that the overall effect of institutional quality on risk-taking is 

negative. The full results are presented in Appendix 5. 
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3.3.4. Control variables 

Including control variables in a regression is necessary to isolate the effect of the independent 

variable on the dependent variable by accounting for other factors that could influence the 

relationship. This helps reduce omitted variable bias (Studenmund, 2017). On the individual level, the 

dataset about risk-taking contains three control variables (Falk et al., 2018). The first is gender, since 

earlier studies have shown that males tend to take more risks than females (Byrnes et al., 1999). 

Furthermore, men are found to be less risk-averse than women (Pavlíček et al., 2021). There are two 

genders included in the data: males and females. Gender is therefore a binary variable, where males 

get the value 0 and females the value 1 (Falk et al., 2018). Moreover, it is necessary to control for age 

because the propensity for risk-taking peaks in adolescence and tends to decline across the further 

life span (Mata et al., 2016; Duell et al., 2018). The last individual-level control is the amount of skills 

a respondent displays in mathematics, because these individuals tend to display a better 

understanding of risk-related calculations and associated probabilities, which could encourage risk-

taking (Pertl et al., 2017). The GPS uses a self-reported measure by asking people to assess 

themselves regarding the statement ‘I am good at math’ on a 10-point Likert scale. This results in the 

score for ‘subjective math skills’ (Falk et al., 2018). The measure used is thus an indirect measure of 

cognitive mathematic skills. 

Besides controlling for confounding factors at the individual level, it is also necessary to account for 

omitted variables at the country level. Firstly, it is important to include the other four cultural 

dimensions in the model. This is to make sure that the coefficients of individualism and uncertainty 

avoidance really capture the effects on risk-taking from these specific aspects of culture, and not 

another component of this variable. As described in 2.3, there is evidence in the literature that all 

dimensions exhibit a link with risk-taking. Therefore, power distance, long-term orientation, 

indulgence and masculinity are added as control variables. Moreover, this makes it possible to 

estimate their effects on risk-taking in an attempt to deepen the knowledge about the overall link 

between culture and risk-taking, and provides new evidence about the underexplored dimensions to 

the literature. The data is derived from the 2013 Value Survey Module (Hofstede, n.d-a). 

Besides the other four cultural dimensions, there are several other variables that could influence risk-

taking. Existing studies have found an association with income inequality. More unequal 

environments lead people to perceive that they need more resources to satisfy their needs. Higher 

perceived needs, in turn, motivate greater risk-taking to meet those needs (Panye et al., 2017). 

Moreover, relative wealth differences are also related to risk-taking since individuals that perceive 

their wealth as low relative to others are more inclined to take risks (Fehr & Reichlin, 2021). Due to 

these findings, it is necessary to account for the influence of income inequality in this study. This 

variable can be measured by the Gini coefficient, which measures income or wealth inequality within 

a population, ranging from 0 (perfect equality) to 1 (maximum inequality). 

The second control variable at the country level concerns education and is measured through the 

mean years of schooling per country (Global Data Lab, n.d.). Tran & Tran (2025) as well as Knight et al. 

(2010) found that individuals with higher levels of education are more prone to take risks. A study 

regarding education and risk-taking that best aligns with the measure of risk-taking as used in this 

study is that of Harrison et al. (2007). The authors use a field experiment that includes a lottery type 

of question to measure risk-taking, which closely resembles the method used to measure the variable 

in this study. Their results suggest a significant positive relationship between education and risk-

taking. Therefore, it is necessary to control for education, proxied by the average years of schooling in 

a country.  



25 
 

Another factor that has been associated with risk-taking is the level of wealth in a country. It has been 

found that differences in wealth are related to differences in risk-taking. Bosch-Domènech & Silvestre 

(2006) state that risk-taking is more prevalent among the wealthy when the amounts of money at risk 

are small, but that for the larger amounts of money at risk, the fraction of the less wealthy individuals 

displaying risk attraction exceeds that of the wealthy. Moreover, Schneider et al. (2017) show wealth 

levels are significantly related to risk-taking. Since there are substantial differences in wealth levels 

worldwide, it is useful to control for wealth differences between countries. The marker of wealth that 

is used in this study is GDP per capita: the total economic output of a country divided by its 

population. This indicates the average income of each person and therefore proxies the wealth level 

of residents of a country. 

Apart from absolute wealth levels that are measured by GDP per capita, economic prospects also 

influence risk-taking. Negative economic shocks such as recessions result in a larger risk aversion for 

individuals and also discourage them from engaging in riskier investments such as stocks, because of 

the higher uncertainty and pessimistic sentiment associated with a recession (Guiso et al., 2018). 

Economic expansions, on the other hand, encourage risk-taking, since the situation is experienced as 

more stable and optimistic, which encourages a feeling of stability and reduces uncertainty. This leads 

to a higher propensity to take risks (Savaser & Şişli-Ciamarra, 2017). Because of this effect on risk-

taking, the GDP growth rate is added to the model. This variable indicates to what extent the 

economy in a given country experienced an expansion or contraction and is therefore a proxy of the 

level of economic uncertainty or optimism in a society. 

Another factor that often comes hand in hand with recessions and economic contraction is 

unemployment. Despite the immediate negative effect on a person’s wealth, it also comes with a high 

uncertainty. Hetschko and Preuss (2020) show that risk aversion increases if someone loses their job, 

even starting immediately after the event. Expectations of a lower income and the higher uncertainty 

of future outcomes are the drivers of this effect. This discourages the propensity of individuals to 

engage in risk-related behaviour, making unemployment a potential confounding factor in the 

relationship between culture, institutions and risk-taking. Including this variable as the 

unemployment rate, the percentage of the labour force that is actively seeking work but is currently 

without a job, makes it possible to control for its influence. 

The last control variable is religiosity. Religiosity refers to the extent of an individual’s religious beliefs 

and practices and commitment to their religion. A prior study done by Liu (2010) has shown that 

there is a significant negative relationship between religiosity and risk-taking. Moreover, Noussair et 

al. (2013) have shown that religious people tend to be more risk-averse with regard to financial risks. 

Therefore, adding religiosity as a variable to the model is necessary to control for its effect. Religiosity 

is measured by asking a single question: ‘Is religion important in your daily life?’. The question has 

two answer possibilities: ‘Yes’ or ‘No’. The country averages are ranged on a scale from zero to one 

hundred, where one hundred indicates that one hundred per cent of the population answered 'Yes' 

to the question and thus regards religion as important in their daily lives. The data for religiosity is 

based on the World Gallup Poll (Gallup, n.d.). The data for income inequality, GDP per capita, the GDP 

growth rate and the unemployment rate were retrieved from multiple World Bank sources (World 

Bank, n.d.-a; World Bank, n.d.-b; World Bank, n.d.-c; World Bank, n.d.-d). 

3.4. Analysis 
3.4.1. Hierarchical data 

Regression analysis is used to estimate the relationship between culture, institutions and risk-taking. 

The analysis relies on cross-sectional data since all three primary data sources are collected for one 
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moment in time. This contrasts with time-series or panel data, where one or multiple entities have 

observations for two or more time periods. The variables used in the analysis are measured on 

different levels. The scores on risk-taking vary across individuals, as do the values for age, gender, and 

subjective math skills. The dependent variable is therefore measured on the lower, individual level. 

The primary independent variables and the other control variables are averaged country scores or 

indexes and are thus measured on the country level. This means that the structure of the data is 

hierarchical, since variables in the model are measured on different levels. Running a regular OLS 

while ignoring the multilevel structure of the data would result in several problems. The first problem 

is that this type of analysis would risk running into an ecological fallacy. This fallacy arises when 

conclusions about individual behaviour are drawn solely from aggregate, group-level data. In this 

case, the analysis tries to estimate the effect of country-level factors on individual risk-taking. 

Assuming that a country's culture or institutional quality directly explains how individuals behave, 

without controlling for individual-level variation or nesting, can lead to incorrect inferences and 

biased coefficients. For instance, a country scoring high on individualism reflects an average tendency 

across the population, but individuals within that country could still vary greatly in their risk-taking. 

Without accounting for this nested structure, there is a risk of falsely attributing group characteristics 

to individuals, because conclusions are formulated at the wrong level (Hox, 2010). Moreover, 

individuals in one country experience the same national culture and institutions, which may lead to 

more similar responses in risk-taking for individuals from one country, in comparison to respondents 

from other countries. This results in the fact that in hierarchical data, observations within the same 

group tend to be more similar to each other than to those in other groups, because of the shared 

environment in one group (Hox, 2010). Respondents are therefore nested in countries, which means 

that lower-level units are grouped within higher-level units. Not accounting for this clustering leads to 

unreliable estimates (Hox, 2010). 

A pure statistical problem with a regular OLS regression that does not account for the multilevel 

structure of the data is that the variance is underestimated, leading to underestimated standard 

errors and an overestimated significance of the coefficients in the model. This can be explained 

because the amount of independent observations in reality is lower than R thinks. There are 49.582 

unique individual responses on risk-taking in the final dataset. There are, however, 45 different 

countries that each have a unique score on the cultural dimensions and the WGI, which means that 

there are only 45 independent observations of culture and institutions. Each respondent has a 

country score on these variables, leading to 49.582 observations for individualism, uncertainty 

avoidance and institutional quality, while in reality there are only 45 independent observations: the 

45 different country scores. The higher-level data is therefore incorrectly interpreted as a too large 

number of lower-level observations, leading to underestimated standard errors and thus 

overestimated significance. When running the normal OLS model in the analysis of this study, all 

coefficients are, with two exceptions that are significant at the 0,05 level, indeed highly significant at 

the 0,01 level (see 4.4.3 for the exact regression results). This provides evidence that standard errors 

are highly underestimated, resulting in a large probability of a Type 1 error. It can thus be concluded 

that the individual data is clustered per country, and that ignoring this nested structure leads to the 

violation of the assumption of independence and randomly distributed error terms, leading to 

incorrect estimates and overestimated significance (Hox, 2010). 

There are some possible solutions to the problems described. The first option, averaging individual-

level risk-taking data to the country-level, may seem like a straightforward way to match the level of 

analysis of the country-level predictors. This approach, however, discards valuable within-country 

variation of risk-taking. Individual risk-taking is shaped by multiple personal factors, such as age, 

gender and skills in mathematics, that differ widely in one population from one country. When all 
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these individual responses are aggregated to a country score, all this meaningful variation is lost. This 

average score makes it impossible to investigate the effect of individual risk drivers, thus omitting 

important control variables. The possibility to include these controls makes it better possible to 

estimate which part of the variance of risk-taking is indeed explained by culture and institutions and 

not by other factors, resulting in a more valid estimate. The possibility to investigate if risk-taking is 

more affected by individual factors or country-level factors also disappears, which reduces the 

strength and depth of the conclusions. The averaging of data also assumes that the relationship 

between the macro-level variables and the average outcome of risk-taking holds uniformly across all 

individuals within each country, which is rarely the case. Furthermore, aggregating data reduces 

statistical power and increases the risk of the already mentioned ecological fallacy (Hox, 2002). When 

individual-level data are averaged, the sample size shrinks from the number of individuals to the 

number of countries, which may be too small to support robust statistical inference. It can be 

concluded that an analysis with both individual-level and country data is far more accurate, robust 

and in-depth than a country-level analysis. This is because averaging the risk-taking data eliminates 

important variation, omits relevant controls, weakens the results of the analysis, and risks drawing 

incorrect conclusions about how macro-level factors relate to individual risk-taking. 

A more suitable approach is a multilevel analysis: a statistical technique designed to handle data that 

is structured across more than one level, in this case, individuals that are nested within countries. 

This method is more often used in research that studies the effect of culture on risk-taking (Li et al., 

2013) and makes it possible to simultaneously model the effects of variables at both the lower and 

higher levels, while accounting for the fact that observations within the same group may not be 

independent. This contrasts with standard regression models such as OLS, which assume that all data 

points are independent. The OLS assumption of independence of errors is thus relaxed in this type of 

analysis, which is necessary because of the clustering of the individual responses per country. 

Multilevel models explicitly recognise the hierarchical structure of the data, which improves the 

accuracy of the estimated coefficients and standard errors (Hox, 2010). By doing so, multilevel 

analysis reduces the chance of type 1 errors, since the spuriously high significances that were 

generated because of the violation of independent observations are now prevented. This form of 

analysis also avoids the ecological fallacy, making it appropriate to investigate how higher-level 

factors like culture and institutions influence individual-level behaviour. Therefore, multilevel analysis 

is a necessary and powerful tool for this study. 

3.4.2. Random effects model 

According to Bell et al. (2018), whose paper aims to let researchers make a substantiated decision in 

choosing which type of multilevel model is the most appropriate, there is a choice between a form of 

fixed effects (FE) or random effects (RE). The first type, a fixed effects model, estimates a separate 

intercept for each country, which in essence creates a dummy for each nation. This approach controls 

fully for all observed and unobserved differences between groups, which makes it useful in 

eliminating omitted variable bias. A disadvantage is that it uses a large number of degrees of freedom 

if there is a high number of countries (as is the case in this study). Another problem is that this type 

of model makes it impossible to estimate the effects of the country-level variables. The model makes 

use of within-group variation and captures all the variation by the country intercept (Bell et al., 2018). 

There is thus controlled for all factors at the country level, including culture and institutional quality. 

Estimating the effect of these variables on risk-taking is therefore impossible, rendering this type of 

model useless in this study. The other form, a random effects model, treats the country-specific 

intercepts as randomly drawn from a common distribution. The model does not estimate a separate 

dummy for each country; instead, it estimates a single variance component that captures how much 
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country averages vary. Each intercept is therefore modelled as a random deviation from an overall 

mean. RE models make it possible to estimate the effect of culture and institutional quality on risk-

taking. FE models capture all observed and unobserved variation and leave no room for estimation of 

higher-level factors. The random intercepts from RE models as random deviations from an overall 

mean capture average differences between groups (between-group variations) that are not explained 

by the predictors that are included. These models thus control for unobserved heterogeneity at the 

group level (Bell et al., 2018). A commonly used test for the choice between a RE and FE model is the 

Hausman test, which checks whether the RE model gives more reliable estimates than the FE model. 

This is done by testing the difference between the within-group and the between-group regression 

coefficients. If the test does not reject the null hypothesis of no correlation, the RE model is 

preferred. According to Snijders and Bosker (2012): ‘Some textbooks suggest the use of this test as 

the primary means of choosing between a fixed effects and a random effects approach, but the 

choice between fixed and random effects models in multilevel analysis should be based on other 

considerations.’ The most important are the variables that are of interest. If a researcher is estimating 

the effect of group-level predictors, as is the case in this study, a RE model is the preferred model, 

since FE models control for all factors at the higher level, including the main predictors. RE models are 

also preferred when the groups are regarded as a sample from a real population and if the number of 

group-level observations is in the range of 2-100 (Snijders & Bosker, 2012). Bell et al. (2018) even 

argue ‘that in most research scenarios, a well-specified RE model provides everything that FE 

provides and more, making it the superior method for most practitioners working with multilevel 

data’. This study therefore makes use of a RE model, since this model makes it possible to estimate 

the effects of the macro-variables on risk-taking, while still accounting for the clustering of the data. A 

FE model would have made it impossible to estimate the effect of culture and institutions on risk-

taking, since it controls for all unobserved heterogeneity and is therefore inappropriate for the 

analysis in this research. 

A specific form of a RE model is the random intercept model, which is employed in this study. The 

model assumes that each country has its own average level of risk-taking, which is captured by a 

random intercept. The size of the effect of all the independent variables remains constant across 

countries, which means that each country has the same slope, but an own intercept. This is in 

contrast with a random coefficients model, which includes a random intercept for each country and a 

different slope for each country. The effect size for the predictors thus differs per country. The latter 

approach is justified when there is a strong theoretical reason to suspect that the effect size of one or 

more of the predictors differs per country. There is no strong evidence in the literature that indicates 

that the effects of the main predictors vary significantly per country. In an analysis where the amount 

of higher-level units is relatively small, such as in this analysis, including random slopes could lead to 

overfitting or unreliable estimates (Hox, 2002). This makes the random intercept model the preferred 

approach in this study. With this method, the analysis captures between-country differences in 

average risk-taking while it is still possible to make generalisable statements about the effect of 

culture and institutional quality on risk-taking across countries. This approach helps account for the 

fact that individuals within the same group tend to be more similar to each other than to those in 

other groups, and it corrects for the violation of the assumption of independent errors. In doing so, it 

improves the precision of the estimates and avoids biased inferences that would result if the 

hierarchical structure of the data were ignored. 

Besides adding country-level random intercepts, given the structure of the data, it is also appropriate 

to add region-level random effects. The dataset contains a large number of individuals that are 

grouped in regions within each country. It is plausible that individuals within the same region share 

specific characteristics or are influenced by similar regional factors, such as local policies and local 
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economic conditions. Of particular importance for this study is the effect of regional culture. 

Although cultural psychologists have typically compared people from different countries, studies have 

also found systematic regional variations within societies (Cohen & Varnum, 2016). An example is the 

study of Vandello & Cohen (1999), which provides evidence of differences in individualism and 

collectivism between different regions in the United States. Others found differences in values, like 

independence, that are related to differences in individualism (Kitayama et al., 2010). These findings 

imply that cultural influences on individual behaviour differ per region and are not only differing on 

the country level. Individuals are therefore not only clustered by country but possibly also in regions. 

The assumption of independence of errors is therefore also violated on the region level when the 

clustering of individuals per region is not acknowledged. It is therefore necessary to add region- as 

well as country-random effects to the model. This lets the model acknowledge that individuals are 

clustered per country and per region and therefore strengthens the credibility of the findings. The 

region random effect captures the shared variance across individuals in the same region, allowing the 

residual errors at the individual level to be conditionally independent. In other words: independent 

given the regional effect. This prevents underestimated standard errors and inflated significance. 

With this step, the model is acknowledging that individuals within the same region might be more 

similar to each other than to individuals in other regions due to shared unobserved characteristics. 

The region-level random intercept thus captures the residual variance attributable to the region, even 

without direct predictors on the region level. The deviations of countries from the overall global 

random intercept are presented and interpreted in 4.1.6. There are significant deviations of the 

country intercepts from zero, providing another reason that including random effects is justified. 

Because individuals are clustered within regions, and regions are clustered within countries, the 

multilevel model used in this study is a three-level model. Level 1 consists of the individual 

respondents, level 2 consists of the regions, and level 3 consists of the countries. The random 

intercepts at the region and country levels capture the extent to which average risk-taking differs at 

the region and country levels. 

The transformation from a regular OLS model to a country-level random intercepts model highly 

improved the accuracy of the estimates, since the abnormally high levels of significance for almost all 

coefficients decreased to normal values for only the theoretically justified effects. Adding region 

random intercepts also improved the model compared to the model with only country-level random 

intercepts. There is no difference in significance of the coefficients. Moreover, all coefficients have the 

same sign in both models and there are no meaningful differences in the magnitude of the 

coefficients between the model with and without region random effects. The Log Likelihood of the 

model that includes the region random effects has a smaller absolute value than the model without (-

64.364,92 vs -65.099,55), which indicates that adding region random effects improves the model. 

Because of this improvement and the theoretical argument that regional cultural variation matters, 

there is continued with the three-level model as the main model in the analysis. 

3.4.3. Model specification and estimation strategy 

The analysis is primarily executed with the lme4 and lmerTest packages in R. The lmerTest package 

adds p-values for the coefficients to the models, which lme4 itself does not provide. It calculates 

these p-values using the Satterthwaite approximation, which estimates the effective degrees of 

freedom for each predictor to perform t-tests (Kuznetsova et al., 2017). These p-values will be used to 

examine the significance of the coefficients. The commonly used alpha level of 0,05 is used as the 

threshold for significance. P-values smaller than 0,1 are reported, but results are only regarded as 

significant based on p-values that are smaller than 0,05. This value indicates that there is a 5% risk of 

rejecting the null hypothesis incorrectly, or in other words, a 5% chance of finding a false positive. A 
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p-value smaller than 0,05 thus means that there is less than a 5% probability that the observed 

effects occurred by chance. Moreover, an ANOVA likelihood ratio test will be used to determine if 

adding the predictors significantly improves the model fit. With regular OLS, an ANOVA F-test is 

commonly used for this purpose. With multilevel analysis, the ANOVA likelihood ratio test is more 

appropriate because of the inclusion of random effects and the hierarchical structure of the data 

(Hox, 2010). Both lme4 and lmerTest use maximum likelihood (ML) estimation as the method of 

analysis. This method is the most commonly used estimation method in multilevel modelling. An 

advantage is that it is generally robust and produces estimates that are efficient and relatively 

consistent. With large samples, ML estimates are usually robust against mild violations of the 

assumptions, such as having non-normal errors (Hox, 2010). Two different likelihood functions can be 

used: restricted maximum likelihood (REML) and full maximum likelihood (FML). The methods usually 

do not result in meaningful deviations in the estimation of the coefficients. REML is better suited to 

explaining changes in the random part of different models; FML is more appropriate in explaining the 

fixed part of the model and estimating coefficients, such as in this study. Another advantage of FML 

over REML is that the former method can be used to compare models with an AVONA test, which is 

necessary to compare models and evaluate if adding predictors to the model significantly improves 

the model fit. FML is therefore the preferred method in this study. A disadvantage is that FML slightly 

underestimates standard errors in comparison to REML. Therefore, it can flip variables that are on the 

boundary of p-value thresholds to a higher significance level (Hox, 2002). As robustness, the main 

model that includes all variables is also conducted with REML. This results in small deviations of 

significance that are described in 4.4.2. Because the model that is executed with REML has less bias 

than the model with FML (Hox, 2010), the REML model is used as the foundation to describe the final 

conclusions. 

For multilevel modelling it is recommended to start with a null model that only includes the random 

intercepts of the higher levels. This serves as a baseline and makes it possible to assess how much 

variance of risk-taking is explained at the country/region levels (Hox, 2010). After that follow three 

models that include the random intercepts and the three separate main predictors to illustrate their 

individual effects without other variables. The third step involves a model with the random intercepts 

and the three main predictors to illustrate their combined effects without controls and without 

interactions. The interactions are added to the model in the following step, which makes all primary 

variables of interest are included in the analysis. The next step involves adding the individual-level 

control variables to the model. The model thereafter also includes the country-level control variables, 

making it possible to illustrate the effect of all predictors when controlling for several potential 

confounding factors. This is also necessary to ensure high internal validity and enhances the 

credibility that the results are driven by the main independent variables and not by the control 

variables or country characteristics, preventing incorrect and biased conclusions (Vennix, 2019). 

4. Results 

4.1. Descriptive statistics 

4.1.1. Sample 
There are 80.337 respondents in the original dataset of Falk et al. (2018), originating from 76 unique 

countries. In Hofstede’s data, there were some countries that were included in multiple forms. These 

are countries that mainly consist of two large ethnic- or linguistic groups: Belgium, Canada, Germany 

(East and West Germany), Switzerland and South Africa. Belgium is, for instance, included as Belgium, 

French Belgium and Flemish Belgium. For these countries, the overall country score is included, and 

not one of the subgroups. There are, however, countries that have no score on individualism and/or 

uncertainty avoidance, two of the three main independent variables in this research. This makes it 
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impossible to use responses on risk-taking from these nations. The following countries had missing 

scores on individualism and/or uncertainty avoidance and were therefore excluded from the analysis: 

Kenya, Tanzania, Ghana, Uganda, Malawi, Sri Lanka, Cambodia, Botswana, Rwanda, Afghanistan, 

Georgia, Kazakhstan, Moldova, Ukraine, Cameroon, Zimbabwe, Bolivia, Bosnia Herzegovina, Haiti, 

Nicaragua, Saudi Arabia, Jordan, Nigeria, Algeria, Iraq, United Arab Emirates and Egypt. This results in 

a considerably lower sample size. The excluded nations are, in most cases, relatively less developed 

countries, which unfortunately reduces the diversity of the sample. Three other countries, Costa Rica, 

Guatemala and Suriname, lack a score on one or more other cultural dimensions and were therefore 

excluded from further analyses, since it is essential to control for other aspects of culture to isolate 

the effects of the specific effects of individualism and uncertainty avoidance. Including these 

countries would also lead to a non-uniform model, where some countries contribute to the 

estimation of only one part of the model structure. To make comparison possible and reduce 

inconsistencies, it is better to use one model for all analyses (Korzilius, 2008). Imputation for these 

dimensions is also difficult since there are no values from other years that can be used as a reference. 

This makes imputation highly speculative. Although deleting the countries with missing scores on the 

cultural dimensions reduces the sample size, it is still relatively large, with a substantial number of 

countries from multiple continents. Croatia has no data on the region of each respondent and is 

therefore also excluded from the final sample, because creating a random intercept model for the 

regions in this country is impossible. Another variable that has missing values is subjective math skills, 

with 624 absent values. To ensure an as large as possible sample size that better approaches the true 

population value, it was chosen to impute these missing values with the overall mean of the variable. 

Imputation did not result in meaningful differences in significance and effect size. The exact 

regression results of the imputed and unimputed model are presented in Appendix 6 as a 

comparison. The change in summary statistics is described in paragraph 4.1.4.3. The remaining 

countries in the dataset all have scores on the WGIs, GDP per capita, GDP growth rate, 

unemployment rate and mean years of schooling for the year 2012. There were a few countries that 

did not have a value on the Gini coefficient for 2012. To ensure an as high as possible sample size, 

these values were imputed. This is done by taking the weighted mean of the most proximate years. 

An example: if the score in 2010 is 60 and in 2014 61, the score for 2012 is imputed as 60.5. Since 

income inequality only changes gradually (Makhlouf, 2023), the differences between the two most 

proximate values are usually small, which suggests no significant impact on the further results. 

Moreover, there were six countries with a missing score on religiosity. Omitting these countries would 

substantially reduce the sample size and power of the model. Therefore, other sources were used 

that asked respondents if religion is important in their lives (Pew Research Center, 2023; Pew 

Research Center, 2018). If these were not available, the percentage of the population of these 

countries that considered themselves as religious from the most proximate year to 2012 is used as a 

proxy (Australian Bureau of Statistics, n.d.; Czech Statistical Office, 2015; Statistics Austria, 2022; 

Statistics Finland, n.d.). Although the latter measurements of religiosity is not completely identical, 

this is necessary to ensure an as high as possible sample size. Since religiosity is not a primary 

variable of interest and only a control, this is considered as not problematic for the main results. 

After removing the respondents with missing scores on one of the cultural dimensions from the 

dataset, this results in a final sample with 49.528 respondents that have a complete response for the 

dependent variable and all of the predictors. The number of countries drops from 76 to 45. This is a 

relatively large decrease of respondents and countries, but necessary to test the effect of culture on 

risk-taking. Although smaller than before, the sample size still has sufficient respondents and 

countries to make meaningful statements about the effects of culture and institutions on risk-taking. 

There are 762 different regions in the dataset, meaning that each country, on average, includes 16,93 
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regions. The data has been examined in search of outliers. There were 6 too-extreme values 

detected. These were caused by a merging issue and were corrected. The distribution of the variables 

showed no signs of too extreme and influential cases. Therefore, no outliers were deleted. Another 

reason is that deleting country-level observations substantially decreases the sample size, since there 

are only 45 countries. This is therefore approached with caution. The countries that are included in 

the final sample are Turkey, France, the Netherlands, Spain, Italy, Poland, Hungary, the Czech 

Republic, Romania, Sweden, Greece, China, Venezuela, Israel, Australia, Argentina, Austria, Chile, 

Colombia, Estonia, Finland, Lithuania, Peru, Portugal, Serbia, Switzerland, the United States, Morocco, 

Pakistan, Indonesia, Bangladesh, the United Kingdom, Germany, Iran, Japan, India, Brazil, Mexico, 

South Africa, Canada, the Philippines, Vietnam, Thailand, South Korea and Russia. 2 of the nations are 

located in Europe, 13 in Asia, 6 in South America, 3 in North America, 1 in Oceania and 1 in Africa. 

China is the country with the most respondents: 2522. Thereafter follow India (2510), Iran (2463) and 

Russia (1447), all countries that have significantly more respondents than the country mean: 1102 

respondents. Romania is the country with the smallest number of respondents in the sample: 950. 

The full table with all countries and their corresponding number of respondents can be found in 

Appendix 2. 

4.1.2. Dependent variable: Risk-taking 

The dependent variable, risk-taking, has a mean of -0,06 with a standard deviation of 0,98. This 

closely resembles the expected values of 0 for the mean and 1 for the standard deviation, since the 

measure is standardised by Falk et al. (2018). The distribution of risk-taking is therefore not 

substantially different from the original dataset. The median in this dataset has a value of -0,12. The 

range is 4,34, with a minimum of -1,87 and a maximum of 2,47. South Africa has the highest average 

score on risk-taking. Portugal is the least risk-taking country. The skewness of the data, which 

indicates the symmetry of the data distribution is 0,16: a slightly positive skewed distribution. This 

indicates a relatively symmetric distribution with slightly more data points in the right tail than in the 

left tail. The kurtosis, an indication of the heaviness of the tails and the flatness of the distribution, 

shows that the distribution has slightly lighter tails (-0,39), suggesting a near-normal distribution with 

concentration around the mean. 

4.1.3. Independent variables 

4.1.3.1. Individualism 

Individualism has a mean of 45,64 and a standard deviation of 22,86. Scores range from 12 to 91. The 

range is thus 79, indicating substantial cross-country variation in individualism. The United States has 

the highest score on individualism. Venezuela has the lowest score, indicating a more collectivist 

society. The distribution shows slight positive skewness (0,29) and modest platykurtosis (-0,99), 

implying a concentration of countries around the middle with fewer outliers than under normality. 

The median has a value of 46 and thus closely aligns with the mean, which is another sign that the 

distribution is relatively symmetric. 

4.1.3.2. Uncertainty avoidance 

Uncertainty avoidance, the second of the main predictors, exhibits a mean of 67,24 with a standard 

deviation of 21.12. The median has a value of 69. The country scores on uncertainty avoidance range 

from 29 to 112, indicating substantial cultural variability. Greece is the most uncertainty-avoidant 

country. Sweden exhibits the lowest score on uncertainty avoidance. The distribution has a slight 

negative skewness of -0,18, which indicates that there are slightly more scores on the higher end than 

on the lower end. The kurtosis is -0,84, suggesting a distribution that is somewhat flatter than the 

normal distribution. 
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4.1.3.3. Regulatory quality 

The scores on regulatory quality can range between -3 and 3, although most values are concentrated 

between -2 and 2. The scores are standardised, so a mean of 0 and a standard deviation of 1 are 

expected in theory. The values in this sample deviate moderately from these values. Regulatory 

quality has a mean of 0,46, with a standard deviation of 0.95 and a median of 0,45. These mean and 

median indicate a moderately positive average score on regulatory quality for the countries in the 

sample. The minimum observed value is –1,44, and the maximum is 1,90, leading to a total range of 

3,34, reflecting substantial differences in regulatory quality, although countries that exhibit a positive 

score on regulatory quality are over-represented. The skewness of the variable is –0,33, indicating a 

mild negative skew. The kurtosis is -0,90. Sweden is the country with the highest regulatory quality. 

Venezuela scores the lowest on this variable. 

4.1.4. Individual-level control variables 
4.1.4.1. Age 

The first individual-level control variable is age. The average age is 44,86, with a standard deviation of 

17,70. The median is 44, which closely resembles the mean and thus indicates a relatively symmetric 

distribution, supported by the skewness of 0,24. The youngest person in the dataset is 15 years old. 

The oldest respondent is 98 years old. The range is thus 83, which suggests a diverse adult sample 

that spans multiple generations. The kurtosis is -0,83, which indicates that the distribution is 

platykurtic. Japan is the country in the dataset with the highest average age of the respondents: 53,2. 

Pakistan has the youngest population of the nations in the sample, with an average age of 33. 

4.1.4.2. Gender 

The second individual-level control, gender, is a binary variable, where 0 stands for male and 1 for 

female. The mean has a value of 0,55, indicating that 55% of respondents are female. Males are thus 

under-represented in the sample. The standard deviation is 0,50, which is as expected for a binary 

variable. The median has a value of 1, since most respondents are female. The distribution shows a 

skewness of -0,21, which also indicates that there are more higher values and thus more females in 

the sample. The kurtosis is -1,96. The sample in Russia has the highest percentage of females of all 

countries: 66,2%. India is the country with the lowest percentage of female respondents: 45,1%. 

4.1.4.3. Subjective math skills 

The third individual-level control variable is subjective math skills. Respondents rated their subjective 

mathematical ability on a scale from 0 to 10, yielding a mean of 5,28 and a standard deviation of 

2,75. The median has a value of 5. The lowest score on subjective math skills is 0, the highest score 

10. The distribution is fairly symmetric, since the skewness has a value of -0,19. The kurtosis is -0,68. 

Respondents in the United States exhibited the highest subjective math score: 6,72. Bangladesh had 

the lowest average subjective math score of the sample: 3,96. 

To make clear that imputing the missing scores on subjective math skills has no important 

consequences, the following paragraph states the descriptive statistics of the data without 

imputations. The mean without imputed values is 5,29, with a standard deviation of 2,77. The 

kurtosis is -0,71 and the skewness has a value of -0,20. The United States is still the country with the 

highest math score: 6,73. Bangladesh also has the lowest subjective math score: 3,90. Imputation 

thus has no substantial consequences on the distribution of the variable. 

4.1.5. Country-level control variables 

The individual-level control variables, that were reported in the last paragraph, are considered more 

important than the country-level variables, as these individual-level controls directly pertain to the 
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primary unit of analysis in this study: the individual. The variables also encompass a substantially 

larger number of observations than the country-level variables, which results in greater statistical 

power and provides a more detailed and representative picture of the variation within the sample. 

The descriptive statistics for the country-level control have therefore been moved to the appendix. 

While these variables are important for controlling for contextual factors, they are not the central 

focus of the analysis and are therefore presented separately to streamline the main narrative and 

avoid overwhelming the reader with excessive detail. This results in a clearer and more focused 

presentation of the results. The interpretation of the distribution of these variables can be found in 

Appendix 3. The descriptive statistics of the country-level controls, as well as the other variables, are 

presented in Table 1. 

 
Mean SD Median Trimmed MAD Min Max Range Skewness Kurtosis 

Risk-taking -0,06 0,98 -0,12 -0,08 0,96 -1,87 2,47 4,34 0,16 -0,39 

Individualism 45,64 22,86 46 44,57 28,17 12 91 79 0,29 -0,99 

Uncertainty Avoidance 67,24 21,12 69 67,84 25,2 29 112 83 -0,18 -0,84 

Regulatory Quality 0,34 1 0,48 0,42 0,94 -1,64 1,69 3,33 -0,65 -0,65 

Age 5,28 2,75 5 5,35 2,97 0 10 10 -0,19 -0,68 

Gender 44,86 17,7 44 44,28 20,76 15 98 83 0,24 -0,83 

Subjective Math Skills 0,55 0,5 1 0,56 0 0 1 1 -0,21 -1,96 

Power Distance 59,3 19,71 60 59,83 25,2 11 94 83 -0,33 -0,42 

Masculinity 51,38 17,72 53 51,79 16,31 5 95 90 -0,16 0,23 

Indulgence 44,49 21,73 42 43,08 25,2 0 100 100 0,54 -0,21 

Long-term Orientation 49,2 23,4 50 48,57 26,69 13 100 87 0,25 -0,89 

Income Inequality 37,86 8,38 35,4 36,7 5,78 26,1 68,1 42 1,59 2,98 

GDP per Capita 21402,46 20356,01 12984,84 18682,91 12880,19 859,68 85836,21 84976,53 1,16 0,54 

Log GDP per capita 9,42 1,16 9,47 9,50 1,16 6,76 11,36 4,60 -0,41 -0,59 

Education 2,16 3,59 2,4 2,36 4,21 -8,33 7,86 16,19 -0,53 -0,05 

GDP Growth Rate 10 2,63 10,02 10,17 3,47 4,7 13,98 9,28 -0,4 -0,94 

Unemployment Rate 8,3 5,69 6,86 7,27 3,39 0,58 24,79 24,21 1,72 2,6 

Religiosity 65,2 24,83 70 66,44 32,32 16 99 83 -0,3 -1,2 

Table 1. Descriptive statistics of each variable. 

4.1.6. Random intercepts 

Figure 1 presents the estimated random intercepts at the 

country level from the main model with all controls 

included. Each point represents the deviation of a country's 

average risk-taking from the overall model intercept, after 

accounting for all included predictors. Positive estimates 

(blue) indicate that individuals in a country exhibit an above-

average risk-taking propensity. Negative estimates (red) 

suggest below-average risk-taking, relative to the global 

intercept. The horizontal lines represent 95% confidence 

intervals around each estimate. Countries whose confidence 

intervals do not cross zero exhibit statistically significant 

deviations from the overall intercept. The substantial 

variation between these random intercepts supports the 

inclusion of country-level random intercepts and 
Figure 3. The corresponding random intercepts for all countries 
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confirms that there is heterogeneity in risk-taking between countries that is not explained by the 

independent variables in the model. Plotting the region-level intercepts was not feasible since there 

are 762 regions in the sample, which is a too large number for one or multiple clear plots.  

4.2. Regression assumptions 

When conducting a linear regression, it is necessary to meet the regression assumptions. Ignoring 

these would lead to biased and unreliable estimates (Studenmund, 2017).  

4.2.1. Correctly specified linear model 

The first assumption states that the regression model is linear and correctly specified and that the 

model needs to have an additive error term (Studenmund, 2017). For all variables in the model, 

except GDP per capita, a linear effect on risk-taking is expected. GDP per capita is therefore 

transformed to a logarithm, which makes it possible to include the variable in a linear way. The model 

is based on theory and tries to include the most relevant predictors by the use of country- and 

individual-level controls, as well as region- and country- random effects, to make it as correctly 

specified as possible. The model has an error term to capture the difference between the observed 

value and the value predicted by the model. 

Another key point is the that variables must be measured at interval/ratio level and without 

measurement error. All variables, except gender, are measured as continuous variables. Gender is 

therefore included in the analysis as a dummy, which transforms the predictor into a continuous 

variable. That all variables must be measured without measurement error is more of a theoretical 

assumption, since it is unrealistic to prevent any type of measurement error in empirical data. What 

minimises the risk of error is that all measurements are based on validated, internationally 

recognised sources, such as Hofstede’s Dimensions, WGI, the World Bank and the Global Preference 

Survey. Measurement error to some degree is thus inevitable, but the internationally recognised 

sources used strengthen the confidence that this error is not problematic. 

4.2.2. Error term mean of zero 

The second regression assumption states that the mean value of the error term is 0 for each value of 

the independent variable. Violation of this assumption leads to a systematic bias in prediction, but is 

always accounted for by including a constant in the analysis (Berry & Feldman, 2011).  

4.2.3. Homoscedasticity 

For the third regression assumption it is necessary that the error terms in the model are 

homoscedastic. This means that the variance of the error terms is constant across all levels of the 

independent variables. If the residuals are heteroscedastic, standard errors are biased and statistical 

testing is unreliable. Although of crucial importance in OLS regressions, hierarchical models make it 

possible to relax this assumption and replace it with the weaker assumption that variances depend 

linearly or quadratically on explanatory variables. This means that instead of assuming residuals have 

the same variance across all observations, the model allows for variances to differ based on the 

explanatory variables or group-level factors, by incorporating the random intercepts per country or 

region. Unlike with OLS, where formal testing like the Breusch-Pagan test is needed to guarantee 

homoscedastic errors, multilevel models do not require formal testing for this assumption (Snijders & 

Bosker, 2012). 
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4.2.4. Independence of errors 

The fourth assumption states that error terms are not correlated, which implies that the error terms 

from different observations should be independent of each other. If this assumption is violated, it 

indicates that there is a systematic relationship between the errors, which can lead to biased 

estimates. As described in 3.4.1, clustering of the responses on risk-taking by country and by region 

violates the assumption that error terms are independent. Multilevel models are in particular useful 

to solve clustering of the responses because they account for within-group correlation by allowing 

error terms to be correlated within clusters, while maintaining independence across clusters (Snijders 

& Bosker, 2012). This is achieved by adding random effects for the higher levels: countries and 

regions. Since the model now corrects for the clustering, the assumption of uncorrelated error terms 

is met. 

4.2.5. Endogeneity 

Another crucial assumption in regression analysis is that each independent variable is uncorrelated 

with the error term. This assumption ensures that the independent variables are exogenous, meaning 

that they are not influenced by omitted variables or any form of reverse causality that might be 

captured in the error term. When a third variable or a form of reverse causality influences the 

relationship, there is endogeneity in the model, which can lead to over- or underestimated 

coefficients. Statistically, it is difficult to determine if a variable is 100% exogenous. Inspecting plots of 

the relationship between risk-taking and the independent variables could lead to the detection of a 

confounding variable (Berry & Feldman, 2011). For this study, the plots do not show strong evidence 

that there is a missing variable that drives the relationship between one or more of the predictors 

and risk-taking. Adding control variables that influence risk-taking helps isolate the effects of the 

independent variables, reducing omitted variable bias. 

Signs of endogeneity are often theory-based. Based on the literature, there are signals that the 

relationship between culture and institutions itself is partly endogenous. In particular because there 

is a reverse causality between the entangled concepts (Gorodnichenko & Roland, 2017). Endogeneity 

between culture and institutions can arise because cultural values shape institutional development, 

while institutions can reinforce or alter cultural norms over time. An example is that individualistic 

societies, which emphasise personal autonomy and self-expression, are more likely to demand and 

establish democratic institutions. On the other hand, the establishment of democratic institutions can 

foster individualistic values by promoting political participation and the protection of individual rights 

(Gorodnichenko & Roland, 2017). Using instrumental variables could be an option to isolate a causal 

effect. However, the approach could often prove unhelpful if the instruments chosen are not strong 

enough and capture too little of the exogenous variance. This makes it difficult to convincingly 

establish a causal relationship, as an instrumental variable approach relies heavily on strong and valid 

instruments, of which there are not always many available (Wooldridge, 2013). Because of these 

reasons, there is chosen to not estimate an instrumental variable approach, despite the possibility of 

reducing endogeneity. This study therefore aims to investigate an association, not a causal 

relationship. Culture and institutions were directly included in the model, alongside relevant 

individual- and country-level control variables and random effects to reduce the risk of omitted 

variable bias and establish a robust association. 

4.2.6. Multicollinearity 

The sixth key assumption is that there is no independent variable perfectly (nor approximately) 

linearly related to one or more of the other independent variables in the model. When this 

assumption is violated, there is multicollinearity in the model. This indicates that there is shared 
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variance among some variables, which makes it difficult to estimate their separate effects. This leads 

to increased standard errors and unstable coefficients (Berry & Feldman, 2011). As described in 3.3.3, 

the six WGIs are all highly multicollinear because a lot of the underlying data sources feed into more 

than one of the six aggregate indicators. A multivariate regression that included all the WGIs led to 

VIFs of above 5 for all the variables, with values ranging to 36. Combining the indicators in a 

composite score solved the problem of multicollinearity among the six WGIs, but resulted in an index 

that was multicollinear with the other variables in the model. Even when other variables with a VIF 

above 5 were excluded from the model, the VIF of the WGI composite score stayed above the 

threshold of 5. Therefore, the further analysis focuses on the most theoretically relevant WGI for risk-

taking: regulatory quality (Ashraf, 2017; Bao & Cardoza, 2023; Boubakri et al., 2013; John et al., 2018; 

Schneider et al., 2017). This step prevents multicollinearity in the model and increases reliability and 

precision. A correlation matrix, a first step to investigate multicollinearity between the variables, is 

presented in Table 2. 

  
 
 
 
 
  

Risk taking Individualism 
Uncertainty 
Avoidance 

Regulatory 
Quality 

Subjective 
Math Skills Age Gender 

Power 
Distance Masculinity 

Risk-taking  1,00***  0,03*** -0,07*** -0,03***  0,18*** -0,26*** -0,12*** -0,05***  0,00 
Individualism  0,03***  1,00*** -0,18***  0,64***  0,13***  0,18*** -0,01 -0,66***  0,07*** 
Uncertainty 
Avoidance -0,07*** -0,18***  1,00***  0,07*** -0,02***  0,05***  0,04***  0,09***  0,02*** 
Regulatory 
Quality -0,03***  0,64***  0,07***  1,00***  0,10***  0,24***  0,02*** -0,64*** -0,10*** 
Subjective 
Math Skills  0,18***  0,13*** -0,02***  0,10***  1,00*** -0,06*** -0,13*** -0,13***  0,00 
Age -0,26***  0,18***  0,05***  0,24*** -0,06***  1,00***  0,02*** -0,16***  0,02*** 
Gender -0,12*** -0,01  0,04***  0,02*** -0,13***  0,02***  1,00***  0,00  0,00 
Power 
Distance -0,05*** -0,66***  0,09*** -0,64*** -0,13*** -0,16***  0,00  1,00***  0,04*** 
Masculinity  0,00  0,07***  0,02*** -0,10***  0,00  0,02***  0,00  0,04***  1,00*** 
Indulgence   0,09***  0,22*** -0,01**  0,29***  0,08***  0,07***  0,01 -0,30***  0,11*** 
Long-term 
Orientation -0,09***  0,06*** -0,11***  0,26*** -0,04***  0,10***  0,01** -0,02***  0,02*** 
Income 
Inequality  0,10*** -0,39***  0,13*** -0,35*** -0,03*** -0,12***  0,02***  0,37***  0,23*** 
Education  0,01*  0,64***  0,18***  0,67***  0,13***  0,25***  0,03*** -0,59*** -0,05*** 
Unemployment 
Rate  0,04***  0,17***  0,39***  0,04***  0,04***  0,03***  0,00 -0,06*** -0,09*** 
Log GDP per 
Capita  0,00  0,64***  0,19***  0,76***  0,15***  0,26***  0,03*** -0,66*** -0,01* 
GDP Growth 
Rate  0,02*** -0,39*** -0,42*** -0,20*** -0,09*** -0,12***  0,00  0,40***  0,07*** 
Religiosity  0,05*** -0,41***  0,09*** -0,52*** -0,06*** -0,21*** -0,02***  0,34***  0,09*** 

  Indulgence 
Long-term 
Orientation 

Income 
Inequality Education 

Unemployment 
Rate 

Log GDP 
per 
Capita 

GDP 
Growth 
Rate Religiosity  - 

Risk-taking  0,09*** -0,09***  0,10***  0,01*  0,04***  0,00  0,02***  0,05***  - 
Individualism  0,22***  0,06*** -0,39***  0,64***  0,17***  0,64*** -0,39*** -0,41***  - 
Uncertainty 
Avoidance -0,01** -0,11***  0,13***  0,18***  0,39***  0,19*** -0,42***  0,09***  - 
Regulatory 
Quality  0,29***  0,26*** -0,35***  0,67***  0,04***  0,76*** -0,20*** -0,52***  - 
Subjective 
Math Skills  0,08*** -0,04*** -0,03***  0,13***  0,04***  0,15*** -0,09*** -0,06***  - 
Age  0,07***  0,10*** -0,12***  0,25***  0,03***  0,26*** -0,12*** -0,21***  - 
Gender  0,01  0,01**  0,02***  0,03***  0,00  0,03***  0,00 -0,02***  - 
Power 
Distance -0,30*** -0,02***  0,37*** -0,59*** -0,06*** -0,66***  0,40***  0,34***  - 



38 
 

Masculinity  0,11***  0,02***  0,23*** -0,05*** -0,09*** -0,01*  0,07***  0,09***  - 
Indulgence  1,00*** -0,46***  0,42***  0,26***  0,02***  0,47*** -0,10*** -0,06***  - 
Long-term 
Orientation -0,46***  1,00*** -0,41***  0,23*** -0,19***  0,16***  0,15*** -0,60***  - 
Income 
Inequality  0,42*** -0,41***  1,00*** -0,32***  0,14*** -0,23***  0,37***  0,30***  - 
Education  0,26***  0,23*** -0,32***  1,00***  0,14***  0,85*** -0,41*** -0,61***  - 
Unemployment 
Rate  0,02*** -0,19***  0,14***  0,14***  1,00***  0,15*** -0,61***  0,01  - 
Log GDP per 
Capita  0,47***  0,16*** -0,23***  0,85***  0,15***  1,00*** -0,49*** -0,58***  - 
GDP Growth 
Rate -0,10***  0,15***  0,37*** -0,41*** -0,61*** -0,49***  1,00***  0,07***  - 
Religiosity -0,06*** -0,60***  0,30*** -0,61***  0,01 -0,58***  0,07***  1,00***  - 
Religiosity -0,06*** -0,60***  0,30*** -0,61***  0,01 -0,58***  0,07***  1,00***  - 

Table 2. Correlation matrix of the variables used.  

Almost all pairwise correlations are statistically significant. While this initially appears striking, it is not 

unexpected given the large sample size. With such a substantial number of observations, even small 

effect sizes can yield statistically significant p-values. Therefore, there is focused on the correlation 

coefficients to asses potential multicollinearity. A correlation above the absolute value of 0.7 is 

generally regarded as an indication for multicollinearity (Berry & Feldman, 2011). Although a 

considerable number of variables exhibit no strong correlation, several moderate to strong 

correlations suggest that multicollinearity may be present. The variable with the most problematic 

correlations is log GDP per capita. The predictor is highly positively correlated with education (r = 

0,85), regulatory quality (r = 0,76), and individualism (r = 0,64), while being strongly negatively 

correlated with power distance (r = -0,66) and religiosity (r = -0,58). Despite removing the other WGIs 

and the exclusion of the composite index, regulatory quality still exhibits a relatively high correlation 

with education (r = 0,67) and power distance (r = -0,64). The high correlations in the model are 

indicative of shared variance between institutional quality, economic development and cultural 

values.  

The variance inflation factors (VIFs), which are presented in Table 3, 

also suggest multicollinearity in the model. This measurement 

quantifies how much the variance of a regression coefficient is 

inflated due to multicollinearity with other predictors in the model. A 

VIF above 5 is commonly regarded as an indication that the variable is 

multicollinear. What was already signalled by the correlation 

coefficients is confirmed by Table 3; Log GDP per capita exhibits a 

considerably high multicollinearity (VIF =10,46). Other problematic 

variables with VIFs above 5 are the GDP growth rate (6,99), income 

inequality (5,67) and one of the main predictors, regulatory quality 

(5,28). This reflects a high shared variance between economic 

development and institutional quality. To reduce multicollinearity, the 

variable with the highest VIF, log GDP per capita, is removed from the 

analysis. This decreases the VIF of the three other problematic 

variables to 5,35 (income inequality), 5,34 (GDP growth rate) and 4,26 

(regulatory quality). Since income inequality and the GDP growth rate 

still have a VIF above 5, the variable with the least strong theoretical 

link to risk-taking is removed: the GDP growth rate. This step results 

in a considerable improvement of all the VIFs in the model (see 
Table 3. VIFs of the model including all variables 

Variable VIF 

Individualism 4,15 

Uncertainty avoidance 2,79 

Regulatory quality 5,28 

Age 1,01 

Gender 1,02 

Subjective Math Skills 1,03 

Power Distance 2,53 

Masculinity 1,36 

Indulgence 4,57 

Long-term Orientation 3,32 

Income Inequality 5,67 

Education 4,35 

Unemployment Rate 3,68 

Log GDP per Capita 10,46 

GDP Growth Rate 6,99 

Religiosity 2,84 
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Appendix 4), where the highest value is 3,26 (education). The final model thus includes all earlier 

variables, except the other five WGIs, log GDP per capita and the GDP growth rate. 

4.2.7. Normality 

The seventh assumption states that error terms must be normally distributed for each value of the 

independent variable, which is necessary to facilitate hypothesis testing. Although large sample sizes 

mostly tend to show a near-normal distribution of the residuals, for completeness it is still useful to 

estimate the distribution of the residuals in this sample (Studenmund, 2017). This yields a histogram 

of the residuals that closely resembles the normal distribution, which makes the last regression 

assumption fulfilled. The histogram of the residuals is displayed in Appendix 4. 

4.3. Primary regression results 

The following sections discuss the regression results. The variables in the models are grand-mean 

centred, meaning that the overall mean of the variable is subtracted from each value. This makes 

interpretation easier and more meaningful since the estimate of a coefficient is the point where the 

other predictors are their mean value. It also reduces multicollinearity when including the 

interactions between culture and institutions (Grace-Martin, 2008). 

4.3.1. Null model 

When working with multilevel data, it is recommended to start with a null-model that only includes 

the random intercepts of the higher levels. This serves as a baseline and makes it possible to assess 

how much variance of risk-taking is explained at the country/region levels (Hox, 2010). The residual 

variance at the lowest, individual level, is 0,842. 0,067 of the variance of risk-taking is explained on 

the country level and 0,066 on the region level. This indicates that the highest proportion of the 

variance of risk-taking is explained by individual-level predictors. There is, however, a substantial part 

of the variance explained by the higher levels. The variable measuring this is the intraclass correlation 

(ICC). The ICC indicates the proportion of the variance explained by the grouping structure in the 

population (Hox, 2010). It has a value of 0,137, indicating that 13,7 percent of the variance is 

explained by differences between groups. 13,7% of the variance is thus explained by where someone 

lives. Typical values in the social sciences range between 0,05 and 0,25, suggesting that there are 

substantial differences in risk-taking between groups. This justifies the use of a multilevel model to 

account for the group differences. 

The intercept in the null-model has a value of -0,080 and is statistically significant (p<0,05). -0,080 is 

thus the grand mean of risk-taking, reflecting the average level of risk-taking across all individuals, 

while accounting for the average contribution of the random intercepts. How well the model fits the 

data can be measured by the Log Likelihood. The lower the absolute value (or the closer to zero), the 

better the model fit. In this case, the Log Likelihood is -66.701,90. This measure only provides 

information about how well the model fits the raw data and doesn’t penalise for model complexity. 

Two measures that account for increased complexity are the Akaike Information Criterion (AIC) and 

the Bayesian Information Criterion (BIC). A lower value of the two measures indicates a better model 

fit. Both constructs balance model fit and complexity and penalise models with more parameters. The 

difference is that the BIC is more often used for large datasets and has a harsher penalty for 

complexity than the AIC (Snijders & Bosker, 2012). For completeness, both measures are reported. 

The scores of the AIC and BIC for the null model are respectively 133.411,80 and 133.447. 
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4.3.2. Univariate regressions main predictors 

The following step involves three univariate regressions of the main predictors, making it possible to 

illustrate their separate effects on risk-taking without other variables involved. The first regression 

reveals that individualism is associated with a 0,002 increase in risk-taking, although the effect is non-

significant. Uncertainty avoidance is significantly negatively associated with risk-taking (β= -0,004) 

with a p-value that is smaller than 0,05. An increase of 1 on the score on uncertainty avoidance 

(relative to the average) is related to a 0,004 decrease in risk-taking. It is the only significant predictor 

of risk-taking since regulatory quality is not significantly related to risk-taking (β= -0,02). Of the three 

models, the regression of uncertainty avoidance on risk-taking has the best scores on the Log 

Likelihood (-66.699,76), AIC (133.409,50) and BIC (133.453,60), which is as expected because that 

model includes the only significant association with the dependent variable. The ANOVA likelihood 

ratio test, that determines if adding the predictors significantly improves the model, yields a χ2 

statistic of 4,281 with a significant p-value of 0,04, indicating that adding uncertainty avoidance to the 

null-model significantly improves it. The χ2 statistics for individualism and regulatory quality are, 

respectively, 1,068 and 0,198. Both tests yield no significant result. Individualism has a lower p-value 

and higher χ2 than regulatory quality. This indicates that, in terms of model fit, adding individualism 

improves the model more than adding regulatory quality, although both improvements are not 

statistically significant. Of the three independent variables, only uncertainty avoidance is thus 

significantly associated with risk-taking, making this the predictor with the most explanatory power. 

The full results of the regressions are presented in Table 4. 

4.3.3. Main predictors model 

The next step involves combining the three main independent variables in one model to illustrate 

their combined effects. What could be expected from the previous models is that the only variable 

that is significantly associated with risk-taking is uncertainty avoidance, although the level of 

significance drops from p<0,05 to p<0,1. An explanation could be that previously uncertainty 

avoidance picked up some variance of the two other variables, while it now becomes better possible 

to isolate the true effect of the variable. The other predictors still do not exhibit a significant effect. 

Individualism has a positive association of 0,003 with risk-taking, and regulatory quality is negatively 

associated with risk-taking with a coefficient of -0,072. The intercept changes from -0,080 in the null-

model to -0,067 because of the inclusion of the variables. When compared to the null-model, adding 

the three main predictors slightly increases the Log Likelihood from -66.701,90 to -66.698,83, 

indicating an improvement. This is supported by the AIC, which decreases from 133.411,70 to 

133.406,90. The BIC suggests a deterioration of the model fit and grows from 133.447 to 133.473,30. 

When comparing the Log Likelihood and AIC of this model with the values of the three univariate 

regressions, the measures prefer the model including all predictors, whereas the BIC prefers the 

simpler model that only includes the significant effect of uncertainty avoidance. It penalises the 

addition of the non-significant effects. That the addition of the three predictors is not a significant 

improvement compared to the null-model is supported by the ANOVA likelihood ratio test. The test 

yields a χ2 of 6,139 with a non-significant p-value of 0,105. This indicates that, collectively, the 

combined predictors do not significantly improve the fit of the model compared to the intercept-only 

model.  

To test the moderating effect of institutional quality, the two interaction effects are added to the 

model. Both variables are non-significant, which means that there is no evidence of a moderating role 

of institutional quality on the effect of culture on risk-taking. Contrary to expectations, both 

interactions are negative. The coefficients for the interactions of individualism and uncertainty are 

respectively, -0,001 and -0,002. Crucial control variables that are missing could be the reason for 
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these unexpected signs. Adding the control variables in the upcoming models will indicate if this is 

true. What is also striking is the non-significance of uncertainty avoidance after adding the interaction 

terms. This could occur when working with interaction terms. The interaction term captures some of 

the variance of uncertainty avoidance, purely because the latter variable is also present in the 

interaction term. This correlation between the interactions and the main predictors leads to higher 

VIFs. The reason of the non-significance could therefore be the increased multicollinearity, since that 

makes it harder to detect significant results (Studenmund, 2017). Although the Log-Likelihood signals 

a minor improvement (-66.698,83 to -66.698,60), the AIC (133.411,70 to 133.415,20)and BIC 

(133.473,30 to 133.494,50) heavily penalise the added parameters, which makes that adding the 

interaction terms deteriorates the model fit. The ANOVA Likelihood ratio test yields a χ2 of 0,456 and 

a considerably high p-value of 0,796. The interaction terms thus do not significantly improve the 

model. Moreover, they are not significant, providing no evidence of a moderating role of institutional 

quality on the relationship between culture and risk-taking.  

  Null model IDV model UAI model RQ model Main 
predictors 

Main predicors 
& interactions 

(Intercept)  -0,080** 
(0,040) 

 -0,082** 
(0,040) 

  -0,071** 
(0,038) 

  -0,078* 
(0,040) 

  -0,067* 
(0,038) 

  -0,052 
(0,058) 

Individualism  -  0,002 
(0,002) 

 -  - 0,003 
(0,002) 

0,003 
(0,002) 

Uncertainty avoidance  -  -   -0,004** 
(0,002) 

 -  -0,003* 
(0,002) 

 -0,004 
(0,002) 

Regulatory quality  -  -  -   -0,020 
(0,045) 

  -0,072 
(0,057) 

  -0,077 
(0,058) 

IDV * RQ  -  -  -  -  -  -0,001 
(0,003) 

UAI * RQ  -  -  -  -  -  -0,002 
(0,003) 

              

Log Likelihood -66.701,90 -66.701,36 -66.699,76 -66.701,80 -66,698,830         -66.698,60 

AIC 133.447,00  133.412.70   133.409,50 133.413,60 133.411,70 133.415,20 

BIC 133.447,00 133.456,80 133.453,60 133.457,70 133.473,30 133.494,50 

χ2  - 1 4.281 0,198 6,139 0,457 

P (χ2)  - 0,301 0,039** 0,657 0,105 0,796 

N  49.582 49.582 49.582 49.582 49.582 49.582 

 

4.3.4. Individual-level controls model 

The following step adds the three individual-level controls, age, gender and subjective math skills, to 

the model, which makes it possible to control for their effects. Individualism exhibits a positive 

association (β = 0,002), uncertainty avoidance is negatively associated (β= -0,003) and regulatory 

quality is also negatively related to risk-taking (β= -0,029). The interaction term of individualism and 

regulatory quality has a value of -0,0003. The coefficient of the interaction between uncertainty 

avoidance and regulatory quality has a value of -0,001. All coefficients of the main predictors and 

interactions are not significant. This non-significance contrasts with the effects of the individual-level 

controls, which are all highly significant with a p<0,01. The coefficient of age is -0,013, meaning that 

for each one-unit increase in age (one year older than the average age, since the variable is centred), 

the predicted risk-taking decreases by 0,013 units, holding all other variables constant. Older people 

thus take significantly less risk than younger individuals. The effect of gender on risk-taking is -0,191, 

meaning that being female is associated with a 0,191 lower risk-taking score than for males. 

Moreover, subjective math skills is associated with an increase in risk-taking of 0,047. Individuals that 

Table 4. Null-model, the univariate regressions and the models that include the main predictors and interactions 
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perceive themselves as better at mathematics thus take more risks. Moreover, the model fit improves 

significantly in comparison to the previous model. The Log Likelihood increases from -66.698,60 to -

64.303,48. The AIC and BIC decrease from respectively 133.415,20 and 133.494,50 to 128.631 and 

128.736,70. The χ2 has a relatively high value of 4790,2 with a significant p-value that is smaller than 

0,01. The different measures of the model fit thus all signal that adding the individual-level controls 

significantly improves the model, especially when compared to the steps that included the three 

main predictors and the interactions to the null model. This reflects that the individual-level 

predictors have a much stronger influence on risk-taking than the main independent variables. 

4.3.5. Model including all variables and interactions 

After including the individual-level controls in the model, the next step involves adding the country-

level control variables. This results in a model that includes all main predictors, interactions and 

control variables and leads to the following regression equation: 

𝑌₍ᵢⱼₖ₎ =  𝛽₀ +  𝛽₁ · 𝑖𝑑𝑣₍ᵢⱼₖ₎ +  𝛽₂ · 𝑢𝑎𝑖₍ᵢⱼₖ₎ +  𝛽₃ · 𝑤𝑔𝑖_𝑟𝑞₍ᵢⱼₖ₎ +  𝛽₄ · 𝑎𝑔𝑒₍ᵢⱼₖ₎ +  𝛽₅ · 𝑔𝑒𝑛𝑑𝑒𝑟₍ᵢⱼₖ₎ 

+  𝛽₆ · 𝑠𝑢𝑏𝑗_𝑚𝑎𝑡ℎ_𝑠𝑘𝑖𝑙𝑙𝑠₍ᵢⱼₖ₎ +  𝛽₇ · 𝑝𝑑𝑖₍ᵢⱼₖ₎ +  𝛽₈ · 𝑚𝑎𝑠₍ᵢⱼₖ₎ +  𝛽₉ · 𝑖𝑣𝑟₍ᵢⱼₖ₎ +  𝛽₁₀

· 𝑙𝑡𝑜₍ᵢⱼₖ₎ +  𝛽₁₁ · 𝑔𝑖𝑛𝑖₍ᵢⱼₖ₎ +  𝛽₁₂ · 𝑦𝑒𝑎𝑟𝑠_𝑠𝑐ℎ𝑜𝑜𝑙𝑖𝑛𝑔₍ᵢⱼₖ₎ +  𝛽₁₃ 

· 𝑢𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡_𝑟𝑎𝑡𝑒₍ᵢⱼₖ₎ +  𝛽₁₄ · 𝑟𝑒𝑙𝑖𝑔𝑖𝑜𝑠𝑖𝑡𝑦₍ᵢⱼₖ₎ +  𝛽₁₅ · (𝑖𝑑𝑣₍ᵢⱼₖ₎ · 𝑤𝑔𝑖_𝑟𝑞₍ᵢⱼₖ₎)  

+  𝛽₁₆ · (𝑢𝑎𝑖₍ᵢⱼₖ₎ · 𝑤𝑔𝑖_𝑟𝑞₍ᵢⱼₖ₎)  +  𝑢ₖ +  𝑣ⱼₖ +  𝜀₍ᵢⱼₖ₎ 

The model predicts risk-taking Yᵢⱼₖ for person i in region j within country k. The equation starts with an 

intercept β₀, followed by the main predictors: β₁⋅idvᵢⱼₖ for individualism, β₂⋅uaiᵢⱼₖ for uncertainty 

avoidance, and β₃⋅wgi_rqᵢⱼₖ for regulatory quality. It includes the individual-level controls: β₄⋅ageᵢⱼₖ for 

age, β₅⋅genderᵢⱼₖ for gender, and β₆⋅subj_math_skillsᵢⱼₖ for subjective math skills. The other cultural 

dimensions are captured by β₇⋅pdiᵢⱼₖ for power distance, β₈⋅masᵢⱼₖ for masculinity, β₉⋅ivrᵢⱼₖ for 

indulgence, and β₁₀⋅ltoᵢⱼₖ for long-term orientation. Country-level control variables include β₁₁⋅giniᵢⱼₖ 

for income inequality, β₁₂⋅years_schoolingᵢⱼₖ for average years of schooling, β₁₃⋅unemployment_rateᵢⱼₖ 

for the unemployment rate, and β₁₄⋅religiosityᵢⱼₖ for religiosity. β₁₅⋅(idvᵢⱼₖ⋅wgi_rqᵢⱼₖ) represents the 

interaction between individualism and regulatory quality, and β₁₆⋅(uaiᵢⱼₖ⋅wgi_rqᵢⱼₖ) stands for the 

interaction between uncertainty avoidance and regulatory quality. The model accounts for 

unobserved heterogeneity across countries via a random intercept uₖ, and across regions that are 

nested within countries via a nested random intercept vⱼₖ. Finally, εᵢⱼₖ represents the individual-level 

error term.  

Since all relevant controls are now added to the model, it becomes possible to test the hypotheses of 

this study. The results indicate that although individualism exhibits a positive coefficient (β = 0,003), 

the effect is not significant. There is thus not enough evidence to reject H01, which means that there 

is no significant association between individualism and risk-taking. The addition of the country-level 

control variables has considerable consequences for the relationship between uncertainty avoidance 

and risk-taking. The effect, with a β of -0,003, is again significant with a p<0,1. Although the 

significant effect from the univariate regression disappeared when controlling for the individual-level 

controls, controlling for the other aspects of culture and other confounding factors at the country 

level makes it better possible for the model to isolate the effect of the cultural dimension on risk-

taking, explaining the change in significance. One unit increase in uncertainty avoidance (relative to 

the average) is thus associated with a decrease in risk-taking of -0,004. Although the p<0,1 hints at a 

significant effect, an alpha of 0,05 is the threshold for significance in this study, which makes that H02 

cannot be rejected. The association of regulatory quality and risk-taking has a coefficient of -0,059 

and is not significant, providing no evidence of a relationship between regulatory quality and risk-

taking. There is thus failed to reject H03. The interaction between individualism and regulatory 



43 
 

quality has a coefficient of 0,001. The β of the interaction between uncertainty avoidance and 

regulatory quality has a value of 0,002. These signs are in line with the hypotheses that the 

moderating effects are positive, which contrasts with the negative coefficients of the earlier models. 

The addition of the country-level controls thus makes it better possible to determine the expected, 

positive directions of the interactions. However, neither interaction is statistically significant. 

Therefore, there is not enough evidence to reject H04 and H05, indicating that there is no evidence of 

a moderating effect of institutional quality on risk-taking. 

The addition of the country-level controls does not influence the magnitude and significance of the 

individual-level effects. Concerning the other four cultural dimensions, there are two dimensions that 

exhibit a positive association with risk-taking. These are indulgence and long-term orientation, which 

both have a coefficient of 0,002. Although the signs of the coefficients are as expected by theory, the 

effects are not significant. The third cultural dimension, power distance, has a relationship of -0.003 

with risk-taking, which is as expected based on the literature. Masculinity is, contrary to theoretical 

expectations, negatively related to risk-taking (β= -0,003). However, this surprising sign could be 

explained by the fact that the effect is not significant, which means the estimate is uncertain and may 

not reliably reflect the true relationship. The addition of the country-level controls yields two 

additional significant effects. Income inequality exhibits a positive association of 0,015 with risk-

taking, with a p-value that is smaller than 0,01. This means that if inequality increases with 1 unit 

(relative to the average), risk-taking is higher with 0,015 units. Education also has a positive significant 

relation with risk-taking with a p-value that is smaller than 0,05. Every additional year of schooling 

(relative to the average) is associated with an increase of 0,039 in risk-taking. The effect of the 

unemployment rate (β = 0,004) and religiosity (β = 0,002) on risk-taking is positive, but non-significant 

for both predictors. The effect of religiosity is not in line with theory, but could be explained by the 

fact that the effect is not significant, indicating an uncertain and unreliable estimate. 

The value of the Log Likelihood decreases from -64,303.48 to -64.291,66. This indication of an 

improvement is supported by the AIC, which decreases from 128.631 to 128.628,30. The BIC, 

however, increases from 128.736,70 to 128.799,50. This indicates that adding the country level-

controls improves the model when evaluating the Log Likelihood and AIC, but deteriorates when 

looking at the BIC, because of its higher penalty for complexity. However, the χ2 indicates a significant 

improvement compared to the model that only includes the individual-level controls. The statistic has 

a value of 23,639 and is significant with a p-value that is smaller than 0,01. There can thus be 

concluded that adding the country-level control variables significantly improves the model fit, 

signalling their relevance in influencing risk-taking. The full regression results are presented in Table 

6. 

4.3.6. Interaction plots 

Even though the interaction terms are not significant in the regression models, visualising them can 

still provide valuable insights or reveal trends that cannot be identified with statistical testing alone. 

Figures 4 and 5 present the interaction effects between the two cultural dimensions and regulatory 

quality on risk-taking. The plots visualise how the relationship between culture and risk-taking 

changes across three levels of regulatory quality: low (−1 SD), average (mean), and high (+1 SD). The 

y-axis reflects the predicted level of risk-taking, while the x-axis displays the scores on the involved 

cultural dimension. Each line represents the effect of this cultural dimension at a different level of 
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regulatory quality, accompanied by 95% 

confidence intervals around each line. Figure 4 

indicates that across all levels of regulatory 

quality, individualism is positively associated 

with risk-taking. However, the slope of this 

relationship varies depending on the level of 

regulatory quality. When regulatory quality is 

high, the slope is the steepest. For low 

regulatory quality, the slope is the flattest, 

although still positive. This pattern reflects the 

positive interaction found in the main regression. 

It suggests that the effect of individualism on 

risk-taking is amplified in contexts where 

regulatory quality is higher. Although the slope is 

steeper under high regulatory quality, the 

intercept is lowest for this group. This indicates 

that at low levels of individualism, individuals in countries with high regulatory quality have a lower 

risk preference than those in average or low-quality regulatory environments. However, as 

individualism increases, risk-taking in high-regulatory-quality countries rises more sharply. At the 

highest scores of individualism, high regulatory quality almost converges with the levels observed 

under lower regulatory quality. This highlights a conditional relationship. The interaction enhances 

the positive association between individualism and risk-taking, especially in high-regulatory-quality 

contexts, providing evidence of a positive interaction. Although there are visual signs of a positive 

interaction, the estimate itself proved non-significant. It can therefore not be concluded that there is 

a significant interaction, despite the visual indications. 

Figure 5 visually supports the regression results of a negative relationship between uncertainty 

avoidance and risk-taking. In cultures with higher uncertainty avoidance, individuals are less inclined 

to take risks. This holds across all levels of regulatory quality. However, this negative relationship is 

more pronounced when regulatory quality is low. There, a higher score on uncertainty avoidance is 

associated with a steeper decline in risk 

taking. A low quality of institutions thus 

amplifies the negative effect of uncertainty 

avoidance. In contrast, when regulatory 

quality is high, the slope is flatter. In 

countries with strong regulatory quality, 

even cultures with higher uncertainty 

avoidance maintain relatively stable levels 

of risk-taking. This suggests that strong 

institutions mitigate the risk-averse nature 

of these cultures. Because the slope is most 

negative when regulatory quality is low, and 

almost flat when regulatory quality is high, 

the plot reflects a positive interaction. High 

regulatory quality reduces the negative effect 

of uncertainty avoidance on risk-taking, while 

low regulatory quality amplifies it. The plot thus supports a positive moderating effect of regulatory 

quality on the association between uncertainty avoidance and risk-taking. Although there are clear 

Figure 4. The interaction between individualism and regulatory 
quality in their relationship with risk-taking 

Figure 5. The interaction between uncertainty avoidance and 
regulatory quality in their relationship with risk-taking 
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visual indications of an interaction, the regression results provided no evidence of a significant effect, 

which means that it cannot be concluded that regulatory quality significantly moderates the 

relationship between uncertainty avoidance and risk-taking. 

When examining the confidence intervals for both plots, there can be seen that they are relatively 

wide, which signals uncertainty of the estimates. They are most narrow in the middle of the range, 

indicating higher precision for the estimates there, because of a higher amount of available data. 

However, at the lower and upper ends of the distributions, the confidence intervals widen 

considerably. The most uncertainty is located there, and results in these regions should be 

interpreted with more caution due to reduced precision. In both plots it is also visible that the dark 

blue confidence interval around the line of high regulatory quality is the most narrow, which indicates 

that this estimate is the most certain of the three levels. This is closely tied to the sample distribution, 

since 33 of the 45 countries in the sample experience a positive score on regulatory quality. The over-

representation of observations with a high quality of regulations increases the certainty of this 

estimate. Especially compared to low regulatory quality, because of a better availability of the data 

for high levels of the variable. For individualism, the sample is more evenly distributed; countries 

cluster more toward the middle. This reduces observations for the outer regions, which translates 

itself to a lower uncertainty in both the upper and lower ends. For uncertainty avoidance, higher 

values are more common in the sample, with many countries falling in the 70–110 range, while lower 

values are relatively under-represented, which is graphically illustrated by a wider confidence interval 

in the lower regions. Also relevant is that countries that simultaneously exhibit extreme values on the 

cultural dimensions and regulatory quality are relatively rare in the sample. As a result, observations 

in the outer regions of the plots are much less common, which reduces the model’s power to detect a 

significant relationship, because it does not have enough data across the full spectrum. Finally, the 

overlap of the intervals signals that the differences between the three levels of regulatory quality are 

present, but not substantial, which aligns with the non-significance of the estimates in the regression. 

4.3.7. Model without interactions 

Interaction terms often capture some of the variance of the predictors that make up the variable. This 

is purely because of the presence of these variables in the interaction term. Therefore, it is useful to 

estimate the effects of individualism, uncertainty avoidance and regulatory quality in the main model 

without interactions. This allows observing the direct, unmoderated effects of the predictors, while 

they are not conditional on another variable. This step is important because interactions can 

sometimes mask or distort the main effects, making it unclear whether a variable has a meaningful 

relationship on its own (Rimpler et al., 2025). Removing the interactions from the model leads to an 

improvement of the model fit. The Log Likelihood increases from 64.291,60 to-64.292,36. The AIC 

and BIC decrease respectively from 128.623,30 and 128.799,50 to 128.620,70 and 128.779,30. 

Removing the interactions thus marginally decreases the fit of the model on the raw data, but 

improves it when examining the AIC and BIC, because the model becomes less complex. That there is 

no significant improvement in model fit because of the interactions is supported by the ANOVA 

likelihood ratio test, that yields a χ2 of 1,401 with a p-value of 0,496 when the models with and 

without interactions are compared. The deterioration of the model fit and the better interpretability 

of the main effects make the simpler and more efficient model without the interactions the preferred 

specification to explain the unconditional effects of the main predictors and test H1, H2 and H3. The 

interpretation of the control variables will also be based on this model. In models with interactions, 

the effects of control variables are conditional, while the model without interactions gives the 

unconditional, average effects of controls, leading to a clearer interpretation. 
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The coefficients of individualism (β= 0,002) and regulatory quality (β= -0,052) indicate a minor change 

compared to the interaction model, but are still non-significant, meaning that H01 and H03 cannot be 

rejected. The effect of uncertainty avoidance (β= -0,004) is still significant, but now with a lower p-

value than earlier (p<0,1 vs. p<0,05). The interaction terms thus suppressed the individual significant 

association of uncertainty avoidance with risk-taking in earlier models, plausibly due to 

multicollinearity and shared variance. Because of the lower p-value than before, H02 is now rejected. 

Removing the interactions has no consequences for the significance of the control variables and leads 

to some minor changes in the coefficients, which are presented in Table 5. 

  Main 
predictors 

Individual-level 
controls 

Country-level 
controls 

Without 
interactions 

(Intercept)   -0,052 
(0,058) 

  -0,047 
(0,051) 

 0,023 
(0,040) 

 0,048 
(0,026) 

Individualism 0,003 
(0,002) 

0,002 
(0,002) 

0,003 
(0,002) 

0,002 
(0,002) 

Uncertainty avoidance  -0,004 
(0,002) 

 -0,003 
(0,002) 

 -0,003* 
(0,002) 

 -0,004** 
(0,002) 

Regulatory quality   -0,077 
(0,058) 

  -0,029 
(0,050) 

  -0,059 
(0,051) 

  -0,052 
(0,050) 

IDV x RQ  -0,001 
(0,003) 

 -0,0003 
(0,003) 

0,001 
(0,002) 

 - 

UAI x RQ  -0,002 
(0,003) 

 -0,001 
(0,002) 

0,002 
(0,002) 

 - 

Age  -  -0,013*** 
(0,0002) 

 -0,013*** 
(0,0002) 

 -0,013*** 
(0,0002) 

Gender  -  -0,191*** 
(0,008) 

 -0,191*** 
(0,008) 

 -0,191*** 
(0,008) 

Subjective Math Skills  - 0,047*** 
(0,002) 

0,047*** 
(0,002) 

0,047*** 
(0,002) 

Power Distance  -  -   -0,003 
(0,002) 

  -0,003 
(0,002) 

Masculinity  -  -  -0,003 
(0,002) 

 -0,002 
(0,002) 

Indulgence  -  - 0,002 
(0,002) 

0,001 
(0,002) 

Long-term Orientation  -  - 0,002 
(0,002) 

0,002 
(0,002) 

Income Inequality  -  - 0,015*** 
(0,005) 

0,015*** 
(0,005) 

Education  -  -  0,039** 
(0,018) 

 0,035** 
(0,018) 

Unemployment Rate  -  - 0,004 
(0,005) 

0,005 
(0,005) 

Religiosity  -  - 0,002 
(0,002) 

0,002 
(0,002) 

          
Log Likelihood -66.698,60 -64.303,48 -64.291,66 -64.292,36 
AIC 133.415,20 128.631,00 128.623,30 128.620,70 
BIC 133.494,50 128.736,70 128.799,50 128.779,30 
χ2 0,457 4790,2*** 1,401 22,672*** 
P (χ2) 0,796 0 0,496 0,004 
N  49.582 49.582 49.582 49.582 

Table 5. Regression results of the models that, respectively, include the main predictors, individual-level controls, all 

variables, and all variables except the interactions. 
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4.4. Additional analyses and secondary findings 
4.4.1. Standardised model 

According to Hox (2010), it is recommended to standardise the variables. This places all variables on 

the same scale, with a mean of zero and a standard deviation of 1. It improves interpretability since 

the independent variables in the unstandardised models are on different scales. Standardising allows 

direct comparison of the effect sizes across predictors and makes it easier to assess which variables 

have a strong or weak relationship with risk-taking. Each standardised coefficient reflects the 

expected change in the dependent variable in standard deviations for a one standard deviation 

increase in the predictor. Standardising the variables has no consequences for t- and p-values. Since 

the interactions are the focus of this study, the interaction model will be used as foundation for the 

standardised analysis. 

Gender, which is coded as a dummy, keeps the same estimate since this indicates the difference in 

risk-taking between males and females. The standardised model indicates that the individual-level 

predictors have a stronger association with risk-taking than the country-level predictors. Age is the 

most influential variable (β= -0,227), followed by subjective math skills (β= 0,130). Thereafter follow 

the two significant country-level controls: income inequality (β= 0,124) and education (β= 0,102). 

Uncertainty avoidance is related to a decrease in risk-taking of 0,071, meaning that a one standard 

deviation increase in uncertainty avoidance is related to a decrease of 0,071 standard deviations in 

risk-taking. Individualism has a slightly stronger association with risk-taking than regulatory quality 

(β= 0,062 vs. β= -0,056). The interaction between individualism and regulatory quality exhibits the 

weakest relationship with risk-taking of all variables, with a coefficient of 0,019. The interaction 

between uncertainty avoidance and regulatory quality has a stronger effect with a β of 0,050. From 

the control variables that are non-significant, only power distance (β= -0,054) and religiosity (β= 

0,064) have a stronger relationship with risk-taking than this interaction. This indicates that the 

interaction has some value in explaining risk-taking compared to the other control variables, although 

the effect is non-significant. In terms of magnitude, follow masculinity (β= -0,049), indulgence (β= 

0,39) and long-term orientation (β= 0,37). The unemployment rate exhibits the smallest association 

with risk-taking with a coefficient of 0,024. The Log likelihood, AIC and BIC in the standardised model 

are the same as in the unstandardised model, since standardising does not influence the fit of the 

model, but only the scale where the variables are measured on. Conducting an ANOVA likelihood 

ratio test is not relevant here, since the model composition does not change, only the scale of 

measurement. 

4.4.2. REML model 

As described in 3.4.3, the method of analysis that is used in the previous models is FML, which is 

necessary to make model comparison possible. A disadvantage is that FML slightly underestimates 

standard errors in comparison to the other ML method: REML. Therefore, FML can flip variables that 

are on the boundary of p-value thresholds to a higher significance level (Hox, 2010). The main model 

is therefore also estimated with REML, which results in a more valid estimate of the effects of the 

main predictors and control variables. Since the interaction terms are already non-significant, it is not 

relevant to use REML for these predictors, since the bias of FML only positively influences the 

significance of the variables and not the other way around. The comparison is presented in Table 6. 

There are no large differences in the estimates of the coefficients, which is as expected since the bias 

of FML mostly presents itself in the significance of the estimates (Hox, 2010). Although some 

standard errors slightly increase, several stay the same. The only coefficient that experiences a 

change in significancy is education, since the p-value drops from smaller than 0,05 to smaller than 

0,1. Therefore, the null hypothesis of no effect of education on risk-taking cannot be rejected. The 
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significance of the other variables, including the main predictors, stays the same, lending credibility 

that the method used has no strong consequences for the final results. The table furthermore 

indicates that the FML model scores better on the Log Likelihood and AIC, but the REML has a better 

BIC value. The removed interactions could be the result of this. However, it is simply not possible to 

compare these values since both estimations are based on a different likelihood function, and REML 

is not suited for model comparison. The REML model is preferred as the main specification and is 

used to describe the final conclusions, because the REML model has less bias in the estimation of the 

standard errors and significance and thus better approaches the true population values. This step has 

negative consequences for the significance of education but is necessary to ensure as valid as 

possible results. 

4.4.3. OLS comparison 

The main model is estimated with OLS instead of REML as a robustness check. As can be seen in Table 

7, the OLS model yields very high significance levels, where all variables are significant at the p<0,01 

level, except for two variables that have a p smaller than 0,05. These spuriously high significances 

provide additional evidence that the assumption of independence of errors is breached with regular 

OLS. The Log Likelihood, AIC and BIC of the multilevel model reflect a substantial better model fit than 

the OLS model. The parameters have values of respectively -64.364,92, 128.765,80 and 128.294,50 

for the multilevel model and -65.819,97, 131.671,90 and 131.812,90 for the OLS model. Adding the 

country- and region-level random effects thus substantially improves the model, since the measures 

of model fit signal an improvement, the spuriously high significances are eliminated and the 

clustering of individuals in the data is acknowledged. 

  Country-level 
controls 

Standardized REML OLS 

(Intercept)  0.023 
(0,040) 

0,023 
(0,040) 

 0,038 
(0,031) 

0,045*** 
(0,006) 

Individualism 0,003 
(0,002) 

0,062 
(0,048) 

0,002 
(0,002) 

0,001*** 
(0,00) 

Uncertainty avoidance  -0,003* 
(0,002) 

 -0,071* 
(0,040) 

 -0,004** 
(0,002) 

 -0,004*** 
(0,00) 

Regulatory quality   -0,059 
(0,051) 

 -0,056 
(0,048) 

  -0,052 
(0,060) 

 -0,06*** 
(0,008) 

IDV x RQ 0.001 
(0.002) 

 0,019 
(0,045) 

 -  - 

UAI x RQ 0.002 
(0.002) 

 0,050 
(0,041) 

 -  - 

Age  -0,013*** 
(0,0002) 

 -0,227*** 
(0,004) 

 -0,013*** 
(0,0002) 

 -0,014*** 
(0,00) 

Gender  -0,191*** 
(0,008) 

 -0,191*** 
(0,008) 

 -0,191*** 
(0,008) 

 -0,196*** 
(0,008) 

Subjective Math Skills 0,047*** 
(0,002) 

0,13*** 
(0,004) 

0,047*** 
(0,002) 

0,05*** 
(0,002) 

Power Distance   -0.003 
(0,002) 

 -0,054 
(0,038) 

  -0.003 
(0,002) 

 -0,004*** 
(0,00) 

Masculinity  -0,003 
(0.002) 

 -0.049 
(0,031) 

 -0,002 
(0.002) 

 -0,002*** 
(0,00) 

Indulgence 0,002 
(0,002) 

0,039 
(0,044) 

0,001 
(0,002) 

0,001** 
(0,00) 

Long-term Orientation 0,002 
(0,002) 

0,037 
(0,044) 

0,002 
(0,002) 

0,001** 
(0,00) 

Income Inequality 0.015*** 
(0,005) 

0,124*** 
(0,039) 

0.015*** 
(0,006) 

0,015*** 
(0,001) 

Education  0.039** 
(0,018) 

0,102** 
(0,046) 

 0.035* 
(0,021) 

0,043*** 
(0,003) 
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Unemployment Rate 0,004 
(0,005) 

0,024 
(0,030) 

0,005 
(0,006) 

0,005*** 
(0,001) 

Religiosity 0.002 
(0.002) 

0,064 
(0,041) 

0.003 
(0.002) 

0,003*** 
(0,00) 

          

Log Likelihood -64.291,66 -64.291,66 -64.364,92 -65.819,97 

AIC 128.623,30 128.623,30 128.765,80 131.671,90 

BIC 128.799,50 128.799,50 128.294,50 131.812,90 

χ2 23,639**  -  -  - 

P (χ2) 0,003  -  -  - 

N  49.582 49.582 49.582 49.582 

F-Statistic  -  -  - 535,683*** 

Table 6. Results of the models conducted with FML, standardised variables, REML and OLS. 

4.4.4. Univariate regressions other cultural dimensions 

Although this study focuses on the effects of individualism and uncertainty avoidance in particular, 

the following section describes the results of four additional univariate regressions that estimate the 

effect of the other cultural dimensions on risk-taking. Because of the lack of empirical evidence in the 

literature about the effects of these underexplored dimensions on risk-taking, this step provides a 

useful contribution to the academic debate. 

Although not originally hypothesised in the design of this study, the univariate regressions reflect two 

other significant effects of culture on risk-taking. Long-term orientation is marginally significantly 

related to risk-taking (β= -0,003), although the effect is only significant at the p<0,1 level. This 

indicates that individuals from relatively long-term oriented cultures take less risk than respondents 

from short-term-orientated cultures. However, an ANOVA likelihood test indicates that adding long-

term orientation does not yield a significant improvement compared to the null-model, suggesting a 

relatively weak effect. When controlling for the other main predictors, the significant effect 

disappears, indicating that the coefficient might be picking up the effect of other correlated variables, 

suggesting long-term orientation does not have a very robust effect on risk-taking. A variable that has 

a stronger association with risk-taking is indulgence. The coefficient has a value of 0,004 with a p-

value that is smaller than 0,05. This indicates that an increase of 1 (relative to the average) on 

indulgence increases risk-taking significantly with 0,004. Adding the variable significantly improves 

the model compared to the null-model. The variable remains significant when added to the model 

with only the main predictors and the model that includes the main predictors and the individual-

level controls. When including the country-level control variables, the significance of the effect 

disappears. This indicates that the earlier effect of indulgence likely captured a part of their variance. 

Adding the variables makes it possible to control for these effects, reducing omitted variable bias. 

Given the moderate correlation (r = 0,42) between indulgence and income inequality, it is plausible 

that part of the former effect was capturing inequality-related variation in particular. When removing 

income inequality from the model, indulgence indeed becomes significant again (p<0,05). This means 

that controlling for income inequality reduces the significance of indulgence, indicating that 

indulgence’s effect is weaker than previously estimated. This suggests a potential confounding effect 

or mediation pathway between indulgence and inequality. Uncertainty avoidance is therefore the 

most robust driver of risk-taking since it is significant in the model that includes all the control 

variables, while the effect of indulgence disappears when controlling for income inequality. What is 

striking is that the Log Likelihood, AIC, BIC, and χ2all exhibit a stronger improvement compared to the 

null model when adding indulgence compared to including uncertainty avoidance. However, the 

effect of uncertainty avoidance remains significant, while the significance of indulgence disappears in 
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the later model. This indicates that indulgence may contribute a lot in simpler models, but in the full 

model, its unique contribution is small and non-significant, possibly because other variables like 

income inequality account for the same variance. Masculinity and power distance exhibit no 

significant association with risk-taking in their univariate regressions and do not yield a significant 

improvement compared to the null-model. The parameters illustrating the model fit reflect the 

poorest values for masculinity, indicating a weak prediction power of this dimension. The regressions 

are conducted with FML to make model comparison possible. Using REML results in no differences in 

significance. The full results of the univariate regressions are presented in Table 7. 

  IDV model UAI model LTO model IVR model MAS model PDI model 

(Intercept)  -0,082** 
(0,040) 

  -0,071** 
(0,038) 

 -0,081** 
(0,038) 

 -0,087** 
(0,038) 

 -0,080** 
(0,040) 

 -0,083** 
(0,040) 

Individualism  0,002 
(0,002) 

 -  -  -  -  - 

Uncertainty avoidance  -   -0,004** 
(0,002) 

 -  -  -  - 

Long-term Orientation  -  -   -0,003* 
(0,002) 

 -  -  - 

Indulgence  -  -  -  0,004** 
(0,002) 

 -  - 

Masculinity  -  -  -  -  0,0001 
(0,002) 

 - 

Power Distance  -  -  -  -  -  - 0,002 
(0,002) 

              

Log Likelihood -66.701,36 -66.699,76 -66.700,70 -66.698,94 -66.701,90 -66.701,36 

AIC  133.412,70   133.409,50  133.410,20   133.407,90 133.413,80 133.412,70 

BIC 133.456,80 133.453,60 133.454,20 133.451,90 133.457,90 133.456,80 

χ2 (compared to null-model 1,068 4,281 3,646 5,981 0,000 1,0844 

P (χ2) 0,301        0,039** 0,056       0,015** 0,979 0,2977 

N  49.582 49.582 49.582 49.582 49.582 49.582 

Table 7. The univariate regressions of the six cultural dimensions on risk-taking. 

5. Discussion, limitations, recommendations and conclusion 
5.1. Discussion 

This study examined the relationship between culture, institutions and risk-taking with the following 

central research question: To what extent do culture and institutional quality influence individual risk-

taking and how do these two factors interact in shaping this behaviour? By estimating the separate 

effects of individualism, uncertainty avoidance and regulatory quality on risk-taking and studying the 

interactions between these cultural dimensions and regulatory quality, an answer to the research 

question can be formulated. 

The first hypothesis predicted a positive effect of individualism on risk-taking. The analysis indicated 

that individualism is positively associated with risk-taking. The sign of this relationship is in line with 

the expectations based on the largest part of the literature. Other research has found that 

individualism is associated with overconfidence and overoptimism, which increases risk-taking 

(Breuer et al., 2012; Broihanne et al., 2014; Chui et al., 2010; Church et al., 2006; Glaser & Weber, 

2007; Van den Steen, 2004). The result of this study is thus not in line with the cushion hypothesis 

(Weber & Hsee, 1999) that posits a negative effect. Although the direction of the relationship is as 

expected by hypothesis 1, this effect is not statistically significant, which means that there cannot be 

concluded that individualism is significantly associated with risk-taking. One possible explanation lies 
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in the domain-specific nature of the measure of risk-taking that is used in this study. The domain is 

highly relevant for the manifestation of risk-taking (Wang et al., 2016). Other studies that found a 

significant effect of individualism use a high variety of measures of risk-taking in multiple domains, 

ranging from the household level (Breuer et al., 2012) to the banking sector (Li et al., 2013) and the 

corporate world (Ashraf et al., 2016; Díez-Esteban et al., 2019). The GPS, which is used for the data on 

risk-taking, measures risk preferences, and is therefore a relatively new, but different dimension of 

risk-taking than in earlier cultural research (Falk et al. 2018). This suggests that the effect of 

individualism is more pronounced in other domains of risk-taking and manifests itself less strongly in 

relation to risk preferences, in comparison to other dimensions of the phenomenon. 

The second hypothesis posited that uncertainty avoidance is negatively associated with risk-taking. 

The main model indicates that uncertainty avoidance is indeed significantly negatively related with 

risk-taking (p<0.05). It reflects that one unit increase in uncertainty avoidance (relative to the 

average) results in a decrease of 0.004 in risk-taking. The sign of this relationship is in line with the 

theoretical expectations, since in cultures characterised by high uncertainty avoidance, individuals 

often exhibit a strong preference for stability and predictability and a strong aversion of ambiguity 

and uncertainty, which results in less risk-taking (Arshad & Ibrahim, 2019; Ashraf et al., 2016; Bate, 

2022; Frijns et al., 2013; Gaganis et al., 2019; Li et al., 2013; Liu et al., 2019). With this significant 

result, this study provides new evidence to the literature about the negative relationship between 

uncertainty avoidance and risk-taking. 

The third hypothesis predicted that regulatory quality, the most relevant indicator of institutional 

quality, was positively related to risk-taking. However, the regression results indicate that regulatory 

quality is negatively associated with risk-taking. This effect is non-significant, which means that it 

cannot be concluded that regulatory quality is associated with risk-taking. The sign of the effect is not 

in line with theoretical expectations. The bulk of earlier work suggests a positive effect on risk-taking. 

Institutional quality positively influences risk-taking because strong institutions decrease the 

uncertainty, unpredictability and the amount of transaction costs that decision-makers perceive 

(Ashraf, 2017; Barasa et al., 2017; Boubakri et al., 2013; Cardoza, 2023; Chowdhury, 2018; Díez-

Esteban et al., 2019; John et al., 2018; Schneider et al., 2017; Vural-Yavaş, 2020). In additional 

univariate regressions (Appendix 5) there is estimated what the effect of the other five WGIs is on 

risk-taking. While no effect is significant, all coefficients reflect a negative effect on risk-taking, 

suggesting that the overall effect of institutional quality in this study may be negative. While more 

limited, some studies indeed suggest a negative effect of institutional quality on risk-taking (Athari & 

Irani, 2022; Akter & Moudud-Ul-Huq, 2022; Chen et al., 2015; Khieu et al., 2023; Tran, 2022). While 

the results of this research seemingly suggest a result in line with these studies, their main units of 

analysis are firms and banks, and no individuals, as in this study. The counterintuitive result may be 

driven by characteristics of the sample. Most (33/45) of the observations on regulatory quality are 

positive, suggesting an over-representation of above-average institutional quality. This bias in the 

sample distribution could result in a wrong direction of the effect. A bigger sample with more cases 

on the lower end could have resulted in a more robust result. Another explanation could be an 

unknown omitted variable that has a strong correlation with institutional quality, which introduces a 

negative bias to the coefficients. A substantial proportion of the countries that have a high quality of 

institutions are also developed countries. Even when controlling for education levels, unemployment, 

religiosity and income inequality, the estimate may reflect an overall negative effect of development 

on risk-taking and not primarily of institutional quality. Since formal institutions and development are 

highly correlated (Acemoglu & Robinson, 2008; Dollar & Kraay, 2003; Shirley, 2005), institutional 

quality could capture the effect of a range of other factors. Finally, a side note is that the estimates 
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are all non-significant, which means the estimate is uncertain and may not reliably reflect the true 

relationship, resulting in unexpected signs of the coefficients. 

The fourth hypothesis posited that institutional quality positively moderates the effect of 

individualism on risk-taking. The regression estimate and plot of the interaction between 

individualism and regulatory quality signal a positive effect, which is as hypothesised. This suggests 

that the effect of individualism on risk-taking is amplified in contexts where regulatory quality is 

higher. The direction of this effect can be explained by the literature. In individualistic cultures, the 

emphasis on personal achievement and independence encourages risk-taking behaviour, mainly 

because of overconfidence and overoptimism (Breuer et al., 2012; Broihanne et al., 2014; Chui et al., 

2010; Church et al., 2006; Glaser & Weber, 2007; Van den Steen, 2004). Strong institutions lead to a 

more stable, predictable and certain environment, which reduces decision-makers’s risk perception, 

leading to higher levels of risk-taking (Ashraf, 2017; Barasa et al., 2017; Boubakri et al., 2013; Cardoza, 

2023; Chowdhury, 2018; Díez-Esteban et al., 2019; John et al., 2018; Schneider et al., 2017; Vural-

Yavaş, 2020). It is therefore predicted that when individualistic cultures also experience a higher 

quality of institutions, the stable environment, predictability and clear regulations amplify the 

overconfidence and overoptimism that is already present in these cultures, increasing risk-taking. 

While the sign of the coefficient is positive, the effect itself is not significant. Therefore, it is not 

justified to conclude that there is a moderating effect of institutional quality on the relationship 

between individualism and risk-taking in this sample. 

The fifth hypothesis predicted that institutional quality positively moderates the effect of uncertainty 

avoidance on risk-taking. The interaction term indeed reflects a positive effect. This reflects the 

theoretical expectation that strong institutions could mitigate the negative effect of uncertainty 

avoidance on risk-taking. In cultures characterised by high uncertainty avoidance, individuals often 

exhibit a strong aversion to uncertainty, ambiguity and the chance of failure, resulting in less risk-

taking (Arshad & Ibrahim, 2019; Ashraf et al., 2016; Bate, 2022; Frijns et al., 2013; Gaganis et al., 

2019; Li et al., 2013; Liu et al., 2019). Weak institutions are also associated with unpredictability, 

reducing risk-taking. Strong institutions, on the other hand, promote risk-taking because of the stable 

and secure environment (Ashraf, 2017; Barasa et al., 2017; Boubakri et al., 2013; Cardoza, 2023; 

Chowdhury, 2018; Díez-Esteban et al., 2019; John et al., 2018; Schneider et al., 2017; Vural-Yavaş, 

2020). It is hypothesised that this leads to a positive interaction since strong institutions mitigate 

uncertainty avoidance’s negative effect. Although the direction of the interaction term is in line with 

expectations, the effect is not significant. It is therefore not justified to conclude that institutional 

quality moderates uncertainty avoidance’s effect on risk-taking. 

Although both plots indicated visual signs of a positive interaction, the regression results were non-

significant. There are several explanations for these results. A specific explanation for the non-

significance of the interaction between individualism and regulatory quality is that the independent 

effects of these predictors are not significant. Therefore, it becomes less likely that their interaction 

will show a significant effect either. Interaction terms are often harder to detect because they rely on 

both variables having a meaningful relationship with the dependent variable (Studenmund, 2017). 

Therefore, the lack of significance of the interaction term might simply reflect the limited explanatory 

power of regulatory quality and individualism in this specific dataset. Relevant for both interactions is 

that although the regressions indicate a non-significant result, it is possible that the interaction effect 

is genuine, but too small in magnitude to pass the significance thresholds. It is therefore possible that 

despite the interaction plots graphically showing a trend, the estimates are statistically not 

meaningful enough. Secondly, interaction effects generally require more statistical power to detect 

than main effects. This is because they represent conditional relationships, which introduces more 
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complexity and requires data across the full range of the interaction, making it harder to detect them 

(Rimpler et al., 2025). However, data across the full range is what is lacking in the sample. For 

individualism, the data is clustered towards the middle, which means that observations for both 

extremes are lacking. For uncertainty avoidance and regulatory quality, higher scores dominate in the 

sample, with under-represented observations on the lower end. Moreover, countries that 

simultaneously exhibit extreme values on both culture and regulatory quality are severely under-

represented in the sample. For individualism, the scores on both extremes are lacking, which reduces 

the power of the model to detect a relationship between regulatory quality and the dimension in 

these regions. For uncertainty avoidance and regulatory quality, the distribution is more right-leaning, 

since the sample mostly consists of countries with high institutional quality and high uncertainty 

avoidance. Because most observations are concentrated in the upper range of both variables, the 

model has little information about how changes in one variable affect the other across the full 

spectrum of the interaction. This restriction reduces the ability to detect a meaningful effect, 

especially because countries with low scores on both these variables are under-represented, which is 

essential for identifying a pattern. This is supported by the relatively wide confidence intervals of low 

and average levels of regulatory quality compared to more narrow intervals for higher levels of 

regulatory quality. This indicates the uncertainty related to these estimates, simply because of the 

lower amount of observations. A sample with more observations at the outer regions, and in 

particular countries that exhibit an extreme score on both culture and regulatory quality, could 

therefore be needed to confidently identify an interaction. 

The negative result of institutional quality and the positive estimates of the interactions reveal 

another interesting insight. Although the negative result was unexpected, it is not problematic for the 

interpretation of the interactions. The negative coefficients of all WGIs (Appendix 5) indicate that 

stronger institutions relate to individuals taking fewer risks, translating to a lower baseline level of 

risk-taking. The interaction indicates that for cultures that are high in individualism or uncertainty 

avoidance, the effect of institutions is different for these cultures. The positive interactions mean that 

as institutional quality increases, people from these cultures take more risks, even if the average 

person (as indicated by the unconditional negative effect of institutional quality) takes fewer risks. 

Risk-taking is therefore amplified in individualistic cultures, while institutional quality in uncertainty-

avoidant cultures mitigates the negative effect of this dimension on risk-taking. This suggests a 

positive moderating effect of institutional quality, despite the negative unconditional effect of the 

variable. However, given the lack of statistical significance, these interpretations should be considered 

exploratory and interpreted with caution. 

Besides answering the main research question, this study provides other interesting findings. Firstly, it 

suggests the strong importance of individual-level factors in shaping risk-taking behaviour. Gender, 

age and subjective math skills all exhibit highly significant effects. Previous research supports the 

impact of these factors in risk-taking (Byrnes et al., 1999; Duell et al., 2018; Mata et al., 2016; Pavlíček 

et al., 2021; Pertl et al., 2017). Age, followed by subjective math skills, was the most prominent driver 

of risk-taking of all variables, as signalled by the standardised analysis. Another reason that highlights 

the importance of the individual-level controls is that adding the variables to the model resulted in a 

substantially higher χ2 (4790,3 vs 22,627) than adding the country-level controls, while only using 3 

degrees of freedom instead of 8. Furthermore, the high proportion of the variance (86,3%) that is 

explained on the individual level reflects the importance of personal factors in driving risk-taking. The 

proportion that is explained on the region- and country-level is only 13,7%. These findings suggest 

that predictors on the lower level have substantially more explanatory power than variables at the 

higher level. The importance of individual-level factors in driving risk-taking is well established in the 

psychology literature. For instance, Wang et al. (2016) showed that individual differences in risk-
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taking propensity were mainly regulated by genetic influences and individually unique environmental 

experiences. Furthermore, Nicholson et al. (2005) find that risk-taking is largely dependent on 

demographic factors, such as age, sex and career occupation, and personality traits. Meissner et al. 

(2023) link risk-taking to a variety of individual characteristics such as age, gender, and income as well 

as personal values. Their findings are consistent across countries. This indicates that country-level 

influences have a significantly smaller influence than individual-level factors. Finally, Falk et al. (2018) 

themselves emphasise that variation in economic preferences is often greater within countries than 

between them, suggesting that individual-level factors play a more significant role in shaping risk 

preferences. This study therefore provides further evidence of the importance of individual-level 

factors on risk-taking behaviour. Although less powerful than the lower-level drivers, this study also 

identifies a significant predictor of risk-taking on the country level. Income inequality proves to be 

highly significant (P<0,01) and is the most influential predictor after age and subjective math skills. 

Individuals that live in countries that score 1 unit higher on the Gini coefficient (relative to the 

average) experience a higher risk-taking of 0,015. This effect is as expected by former literature. 

Unequal environments lead individuals who perceive their wealth as low, to take more risks to satisfy 

their needs (Fehr & Reichlin, 2021). Higher perceived needs, in turn, motivate greater risk-taking to 

meet those needs (Panye et al., 2017). 

To create more clarity around the effects of the other four cultural dimensions, additional univariate 

regressions were conducted. Only indulgence exhibited a significant effect. The variable is positively 

related with risk-taking (p<0.05), indicating that individuals from more indulgent societies take more 

risks. Their greater risk-taking behaviour is explained by their tendencies to be less rigid and their 

greater inclination to discount risk-taking losses (Alipour & Yaprak, 2022). Other studies suggested a 

negative effect of indulgence on risk aversion (Abdelrahim, 2021; Abdelrahim & Abdel-Razzaq, 2020) 

and a positive effect on riskier investments (Breitmayer et al., 2019), which further grounds the found 

relationship in the existing literature. The effect of indulgence is more robust than long-term 

orientation, which is only marginally significant in its univariate regression. Indulgence stays 

significant when adding the other main predictors and individual-level controls to the model. Only 

when there is controlled for income inequality does this estimate change to a non-significant result. 

This, combined with the relatively high correlation (r=0,42), suggests a mediation or confounding 

relationship between these two variables, which can be further exploited in future research. The non-

significance of indulgence in the main model makes uncertainty avoidance the most robust driver of 

risk-taking of the six cultural dimensions. Power distance, masculinity, unemployment and religiosity 

signalled no signs of a significant relationship with risk-taking, meaning that these variables are not 

related to risk-taking in this sample. 

5.2. Limitations 

While this study provides valuable insights into the drivers of individual risk-taking, it is important to 

acknowledge several limitations that may affect the interpretation and reliability of the results. The 

original data on risk-taking consisted of 76 countries with a substantial geographical variation, 

resulting in a considerable degree of generalisability. Due to a substantial amount of missing scores, 

mostly on individualism and uncertainty avoidance, it was necessary to drop 31 countries from the 

analysis. This significantly reduced the diversity of the sample, since the countries with these missing 

scores are, for a substantial part, relatively underdeveloped countries. Excluding these countries thus 

substantially reduced observations from lower-income countries. Moreover, this step significantly 

decreased the number of respondents that are from Africa, Asia or South America, resulting in a 

sample that lacks representativeness across global regions. The remaining countries in the dataset 

are for a relatively high proportion Western, Educated, Industrialised, Rich and Democratic (WEIRD); 
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countries that are already over-represented in academic research (Henrich et al., 2010). The 

regrettable but necessary exclusion of the missing scores on the cultural dimensions thus reduced 

external validity, especially to countries outside the Western sphere of influence. However, the 

remaining countries nevertheless exhibit a substantial geographical and cultural variation, which 

makes the results still generalisable to the countries involved. The exclusion also lowered the number 

of observations for the higher-level variables, which reduced the power of the model to identify 

significant relationships. This is especially relevant for the interactions since observations with 

extreme values on both culture and institutional quality were lacking, but necessary to identify a 

significant pattern. The exclusion of less developed countries also led to an over-representation of 

nations with a high quality of institutions in the sample, which reduces the power of the model to 

identify a meaningful relationship, possibly explaining the unexpected signs of the coefficients. 

Although the use of existing data resulted in substantially more observations than would be possible 

when collecting primary data for this research, the approach exhibits some issues. This is because the 

use of existing data made it impossible to include additional individual-level control variables. Since 

former research (Meissner et al., 2023; Nicholson et al., 2005; Wang et al., 2016), as well as this 

study, reflects the importance of individual-level factors in determining risk-taking, including more of 

these variables in the model would have considerably increased validity and precision. Another 

disadvantage of the pre-collected data of Falk et al. (2018) is that it is cross-sectional, which limits the 

ability to draw causal inferences. While associations between the predictors and risk-taking could be 

identified, the direction of causality could not be firmly established. A longitudinal design would have 

been better suited to determine causal relationships and would have strengthened the results of this 

study. It would also have helped in mitigating concerns about the endogeneity between culture and 

institutions since it would have been better possible to see which variable influences the other over 

time. Another option to reduce endogeneity could have been an instrumental variables approach. 

However, substantially strong instruments were not identified. Therefore, culture and institutions 

were directly included in the model, alongside relevant individual- and country-level control variables 

and random effects. Although this substantially reduces omitted variable bias, it does not prevent it 

completely. Moreover, simultaneity between culture and institutions could not be ruled out. This 

study therefore established an association and not a causal relationship. 

Another limitation of this study is that when identifying relevant country-level control variables, there 

was focused on variables of which the literature demonstrates a link with risk-taking to control for 

their effects on this variable. In hindsight, it would have been better to also include variables that are 

not related to risk-taking, but have a strong correlation with the other independent variables. 

Although less evident, this step could have improved the accuracy of the results. As described in 5.1, 

it is plausible that the negative effect of regulatory quality on risk-taking reflects an overall effect of 

development, and not only the effect of institutions in particular. Including additional variables that 

proxy a part of development, besides income inequality, education, GDP per capita, GDP growth 

rates, unemployment and religiosity, may have resulted in increased robustness. Moreover, the 

imputation of missing scores on subjective math skills and the Gini coefficient could have introduced 

noise into the model (Appendix 6). Furthermore, the missing scores on religiosity necessitated the 

use of other sources. However, this led to inconsistencies in measurement, as the alternative sources 

differ in methodology and definition of religiosity. Consequently, this could have introduced bias in 

the estimate of religiosity. Despite this disadvantage, it was considered necessary to prevent the 

exclusion of a considerable number of countries from the analysis, and since religiosity was not a 

primary variable of interest but merely a control, this was not considered as problematic for the main 

conclusions. 
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5.3. Theoretical recommendations 

This study offers several recommendations for future research. Already mentioned is the reduced 

sample size due to missing scores on the cultural dimensions, which resulted in an over-

representation of Western countries. Future research could expand the number of nations studied 

and investigate the influence of culture and institutions on risk-taking specifically in other, less 

studied nations, to enhance the generalisability and create a broader understanding in a more 

representative global context. A larger sample may also increase the likelihood of detecting a 

significant effect, as the power of the model benefits from a greater number of observations. A more 

representative distribution might also help in better exploring the non-significant effect of 

individualism and the unexpected result of institutional quality, as well as the studied interactions. 

Especially countries that exhibit an extreme score on both culture and institutional quality would 

improve the power of the model to further identify the positive interactions that were suggested by 

the plots. Future studies should also explore the domain specificity of the relationship between 

culture and risk-taking. That, for instance, individualism did not significantly predict risk preferences, 

suggested that the expression of cultural traits may be dependent upon the context. Researchers 

should therefore distinguish more clearly between different types and domains of risk-taking. What 

also could be valuable is replicating the research design with another measurement of the dependent 

variable. Examples could be stock ownership, entrepreneurship or innovation as a proxy for risk-

taking. These are measures that reveal risk preferences, instead of the measure in this study that 

partly uses a subjective measure. Studying revealed preferences could enhance validity because it 

reduces social desirability bias (Edwards, 1953). 

Further, it is recommended to investigate the effects of the other four cultural dimensions on risk-

taking. While power distance and masculinity signalled no evidence of an association, indulgence and 

long-term orientation both reflected a significant effect in univariate regressions, which warrants 

future attention. The effect of indulgence stayed significant even when controlling for personal 

factors, suggesting that this factor also has some form of an association with risk-taking. In particular 

the connection between indulgence and income inequality deserves further exploration in future 

research because of a potential mediation or confounding relationship. Another recommendation is 

based on the cultural dimension framework used. Most cross-cultural studies that investigate risk-

taking use Hofstede’s framework. Other frameworks, such as GLOBE or the World Values Survey, 

might provide novel and valuable insights, broadening the understanding about the concept of 

culture and its link to risk-taking. Moreover, future research could further investigate the negative 

effects of institutional quality. Focusing on the possible confounding effects of economic 

development and its correlation with institutional quality is therefore recommended. Another point 

related to confounding influences is endogeneity. While this study does not completely eliminate the 

endogeneity between culture and institutions (Gorodnichenko & Roland, 2017), other researchers are 

recommended to use longitudinal data or instrumental variables. This helps mitigate concerns about 

reverse causality between the two concepts and makes it better possible to establish a causal link, 

further deepening the understanding about the phenomenon. Finally, the strong influence of 

individual-level controls on risk-taking that has been found in this study highlights the need to 

integrate these kinds of factors more explicitly into models that seek to explain cross-national 

variation in risk-taking. While research about culture, institutions and risk-taking mostly focuses on 

country-level control variables, this study highlights that controlling for the powerful individual 

characteristics is of high importance to prevent confounding factors and ensure robust results. 
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5.4. Practical recommendations 

Besides theoretical, this study also has some practical implications. The results indicate that 

individuals from uncertainty-avoidant cultures have a lower risk preference. Although there is no 

evidence of a moderating role of institutional quality, it is still crucial for policymakers to account for 

the lower risk-taking propensity in uncertainty-avoidant cultures. Additional policy interventions 

could help prevent excessive risk aversion and promote calculated risk-taking, particularly in areas 

such as innovation and entrepreneurship. Since innovation is associated with economic growth 

(Gorodnichenko & Roland, 2017), it could be helpful to shift underlying cultural norms or provide 

security mechanisms, like insurance or startup grants, that mitigate perceived risk. Moreover, 

financial literacy programmes in these cultures could reduce the perceived risks associated with 

riskier decisions. Secondly, the significant effect of income inequality on risk-taking supports the idea 

that economic inequality can drive individuals to engage in riskier behaviours to improve their status 

or meet unmet needs. Policymakers should recognise that unequal environments may not only be 

harmful in a social or economic way but could also result in excessive risk-taking by individuals. In 

societies where resources are already scarce, the pressure caused by inequality-induced risk-taking 

could have harmful consequences on the personal level. Redistributive policies, strengthening social 

safety nets or targeted support for low-income individuals can reduce the harmful pressure on 

individuals to engage in excessive risky behaviour because of comparison with others and the 

perceived need to improve their relative social status. This study further highlighted the importance 

of individual-level characteristics compared to higher-level factors in driving risk-taking behaviour. 

This suggests that policymakers should not over-rely on higher-level influences to predict risky 

behaviour among individuals. For policymakers that are willing to implement interventions that target 

individual-risk taking, selecting on individual-level factors, such as age and gender, is therefore 

expected to be considerably more effective than aiming to target factors on higher levels, such as 

differences in culture. Moreover, when there is aimed to alter risk-taking in specific demographic 

groups, it is recommended to primarily focus on gender and age groups, since these demographic 

characteristics reflected the strongest relationship with risk-taking. Focusing on these characteristics 

is therefore expected to lead to better results than focusing on differences in culture since that 

predictor proved to be less relevant in risk-taking than individual-level factors. Another result of this 

study reflects that subjective math skills was significantly associated with risk-taking and that average 

years of schooling exhibited a marginally significant relationship (p<0,1). These findings suggest that 

education-related interventions could help encourage risk-taking. For instance, educative 

programmes that focus on increasing an individual’s cognitive abilities and proficiency in mathematics 

could prove helpful in increasing calculated risk-taking. 

5.5. Conclusion 

This research delved deeper into one crucial aspect of human decision-making: risk-taking. Central 

here was the effect of culture and institutions, and in particular the interaction between the two 

factors in shaping this behaviour. By using a multilevel approach and drawing on large-scale cross-

country data, this study aimed to fill the gap in the literature about the potential moderating role of 

institutional quality on the relationship between culture and risk-taking. Hofstede’s cultural 

dimensions individualism and uncertainty avoidance were regarded as the most relevant for 

individual risk-taking. Individualism exhibited a positive effect but was not significantly related to risk-

taking. Uncertainty avoidance, on the other hand, was significantly negatively associated with risk-

taking, which means that this study provides new evidence of the importance of this cultural 

dimension in influencing risky behaviour. Institutional quality was, in contrast with expectations, 

negatively related to risk-taking, although the effect was non-significant. The directions of the 
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interactions between individualism and uncertainty avoidance and institutional quality were positive 

and thus in line with theoretical expectations. The effects were, however, not statistically significant. 

It thus cannot be concluded that there is a moderating role of institutional quality on the relationship 

between individualism, uncertainty avoidance and risk-taking. The findings further highlighted the 

significant impact of income inequality, age, gender and subjective math skills on risk-taking. The 

individual-level variables in particular proved to be of strong importance, indicating the relevance of 

these factors in decision-making under risk. While limitations remain, especially in the form of sample 

characteristics and confounding influences, this study offers useful recommendations for 

policymakers and provides a strong foundation for future research exploring the interplay between 

culture, institutions, and risk-taking. 
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Appendix 2. Distribution of respondents and mean scores per country 

Country Number of 
respondents 

Country Mean Risk-
taking 

Country Mean 
Individualism 

Country Mean 
Uncertainty 
Avoidance 

Country Mean 
Regulatory 
Quality 

India 2490 South Africa 1,01 United 
States 

91 Greece 112 Sweden 1,9 

China 2476 Iran 0,33 Australia 90 Portugal 104 Finland 1,82 

Iran 2441 Philippines 0,27 United 
Kingdom 

89 Russia 95 Australia 1,78 

Russia 1389 Netherlands 0,23 Canada 80 Poland 93 Netherlands 1,75 

United 
States 

1042 Israel 0,2 Hungary 80 Japan 92 Canada 1,71 

Philippines 1000 Venezuela 0,18 Netherlands 80 Serbia 92 Switzerland 1,65 

Brazil 998 Canada 0,17 Italy 76 Romania 90 United 
Kingdom 

1,64 

Thailand 997 Peru 0,14 France 71 Peru 87 Chile 1,54 

Mexico 996 Turkey 0,12 Sweden 71 Argentina 86 Germany 1,53 

South Africa 996 Chile 0,1 Switzerland 68 Chile 86 Austria 1,52 

Spain 996 United 
States 

0,1 Germany 67 France 86 Estonia 1,41 

Hungary 995 Pakistan 0,08 South Africa 65 Spain 86 United 
States 

1,29 

Greece 994 Australia 0,07 Finland 63 South Korea 85 Israel 1,17 

Sweden 994 Sweden 0,02 Estonia 60 Turkey 85 Japan 1,14 

Chile 993 United 
Kingdom 

0 Lithuania 60 Hungary 82 France 1,12 

Japan 993 France -0,02 Poland 60 Mexico 82 Lithuania 1,12 

Colombia 990 Argentina -0,03 Czech 
Republic 

58 Israel 81 Czech 
Republic 

1,05 

Finland 988 Germany -0,06 Austria 55 Colombia 80 Poland 1 

Indonesia 988 Italy -0,06 Israel 54 Brazil 76 Hungary 0,98 

Australia 987 Vietnam -0,06 Spain 51 Venezuela 76 Spain 0,95 

Pakistan 986 China -0,07 India 48 Italy 75 South Korea 0,87 

Austria 985 Czech 
Republic 

-0,08 Argentina 46 Czech 
Republic 

74 Portugal 0,82 

Italy 984 South Korea -0,08 Japan 46 Austria 70 Italy 0,74 

https://data.worldbank.org/indicator/SI.POV.GINI
https://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG
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Serbia 984 Thailand -0,08 Morocco 46 Pakistan 70 Romania 0,56 

Switzerland 984 Switzerland -0,09 Iran 41 South Africa 69 Greece 0,52 

Germany 982 Lithuania -0,11 Russia 39 Morocco 68 Turkey 0,45 

Czech 
Republic 

981 Colombia -0,13 Brazil 38 Germany 65 Peru 0,44 

Netherlands 981 Morocco -0,13 Turkey 37 Lithuania 65 Mexico 0,42 

France 980 Austria -0,14 Greece 35 Thailand 64 South Africa 0,4 

United 
Kingdom 

978 Poland -0,14 Philippines 32 Bangladesh 60 Colombia 0,33 

Canada 977 Serbia -0,14 Mexico 30 Estonia 60 Brazil 0,17 

Israel 976 Mexico -0,15 Romania 30 Finland 59 Thailand 0,14 

Turkey 976 Greece -0,16 Portugal 27 Iran 59 Philippines 0,04 

Venezuela 976 Spain -0,17 Serbia 25 Switzerland 58 Serbia -0,07 

Argentina 974 Bangladesh -0,21 Chile 23 Netherlands 53 Morocco -0,11 

Estonia 974 India -0,22 Bangladesh 20 Australia 51 Indonesia -0,22 

South Korea 970 Romania -0,29 China 20 Canada 48 China -0,28 

Morocco 969 Brazil -0,31 Thailand 20 Indonesia 48 Russia -0,35 

Peru 963 Finland -0,31 Vietnam 20 United 
States 

46 India -0,48 

Poland 958 Indonesia -0,32 South Korea 18 Philippines 44 Vietnam -0,68 

Lithuania 949 Japan -0,35 Peru 16 India 40 Pakistan -0,72 

Bangladesh 948 Russia -0,36 Indonesia 14 United 
Kingdom 

35 Argentina -0,9 

Portugal 946 Estonia -0,42 Pakistan 14 China 30 Bangladesh -0,96 

Vietnam 938 Hungary -0,6 Colombia 13 Vietnam 30 Iran -1,43 

Romania 910 Portugal -0,82 Venezuela 12 Sweden 29 Venezuela -1,44 

Table 8. The number of respondents and mean values for the primary variables of interest: risk-taking, individualism, 
uncertainty avoidance and regulatory quality. The distributions are ranked from the highest to the lowest value per variable. 

Appendix 3: Description country-level control variables 

Power distance 

The first of the other four cultural dimensions, power distance, has a mean of 59,30, with a standard 

deviation of 19,71. The median of 60 aligns closely with the mean, suggesting a symmetric 

distribution around the middle. The distribution is slightly negatively skewed (-0,33) and has near-

normal kurtosis of -0,42. There are more countries that have scores above 50 than below, suggesting 

a more power distant sample of countries. Scores range from the minimum of 11 to the maximum of 

94, with a range of 83. Austria is the country with the least power distance. Respondents in the 

Philippines experience the largest power distance.  

Masculinity 

Masculinity has a mean of 51,38 and a standard deviation of 17,72. The range has a value of 90, 

where the minimum is 5 and the highest value 95. The median has a value of 53, which is slightly 

higher than the mean. Because the mean and median are above the midpoint of 50, there can be 

concluded that there are more masculine countries in the sample. The skewness is -0,16 and the 

kurtosis is 0,23. Sweden is the least masculine, and thus the most feminine nation. Japan is the most 

masculine country with a score of 95. 
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Indulgence 

The cultural dimension of indulgence has an average country score of 44,49, with a corresponding 

standard deviation of 21,73. The median is 42. Scores span the full scale with values ranging from 

zero to 100. There is a positive skewness of 0,54 and a platykurtosis of -0,21. The skewness and the 

difference between mean and median suggest that there are more restrained cultures in the sample, 

with a few highly indulgent countries skewing the distribution. Pakistan has the lowest value (0) in the 

sample, making it the most restrained nation. Venezuela scores 100 on the dimension, indicating a 

highly indulgent society. 

Long-term orientation 

Long-term orientation has a mean of 49,20 and a standard deviation of 23,40. The median is 44,50, 

which is lower than the mean, suggesting that a greater number of countries score below the mean. 

This is supported by the positive skewness of 0,25, indicating a longer tail on the right side. This 

means that while most countries tend to score below the average, a few countries have relatively 

high values, pulling the mean upward. The kurtosis is -0,89. The scores on this variable range from a 

minimum of 13 to a maximum of 100, giving it a wide range of 87. South-Korea is the country with 

the highest long-term orientation. Colombia scores the lowest on this dimension. 

Income inequality 

The Gini coefficient, that measures income inequality, can have a value between zero and hundred, 

where 0 indicates full equality and 100 complete inequality.  The average value is 37,86 with a 

standard deviation of 8,38. The values in the dataset range from a minimum of 26,1 to a maximum of 

68,1, yielding a total range of 42. The median is 35,4. This, combined with a strong positive skewness 

of 1.59, indicates that most countries tend to have relatively moderate inequality, but a few have 

significantly higher levels of inequality, which pull the average upwards. The high kurtosis of 2,98 

supports this, suggesting a sharp distribution with heavy tails. This implies that while most countries 

have lower Gini values, a small number exhibits extreme inequality, which leads to a right-skewed 

distribution. The most equal country is the Czech Republic, Venezuela experiences the most 

inequality. 

GDP per capita 

GDP per capita has a relatively large variation across countries, with a mean of €21.402,46 and a large 

standard deviation of €20.356,01. The lowest GDP per capita recorded in the dataset is €860 

(Bangladesh), while the highest is €85.836 (Switzerland). The range is therefore €84.976, which is 

quite substantial. The median is €12.984,84, which is considerably lower than the mean. This 

indicates that the distribution is heavily skewed to the right, as shown by a skewness value of 1,16. A 

small number of very wealthy countries push the mean upward, while the majority of countries fall 

below the average. The kurtosis is 0,54, indicating that the distribution is sharper than the normal 

distribution. To improve interpretability and make sure the variables all variables are measured on 

the same scale, the logarithm of GDP per capita is used in the rest of the analysis. The summary 

statistics of the transformed variable can be found in Table 1. 

Education 

Education, measured in average years of schooling per country, shows a mean of 10,00 years, a 

standard deviation of 2,63 and a median of 10,25. The lowest value is 4,70 years, and the highest is 

13,98 years, resulting in a range of 9,28 years. The above average median in combination with the 

small negative skewness of -0,40, suggests that more countries fall above the average. The 

distribution is relatively symmetric, indicating that the majority of countries in the dataset have 

relatively similar levels of education. The distribution is moderately platykurtic with a kurtosis of -0.,4. 
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Germany is the country that has on average the most years of schooling, Moroccans experience, on 

average, the least years of schooling. 

GDP growth rate 

The GDP growth rate has a mean of 2,16% with a standard deviation of 3,59. The growth rates range 

from -8,33% to 7,86%, resulting in a total range of 16,19. This suggests considerable variation in 

economic growth. The median is 2,40%, which is slightly higher than the mean and indicates that 

more countries are clustered toward moderate positive growth. The distribution is slightly negatively 

skewed (-0,53), suggesting that a small number of countries experienced economic contraction. The 

kurtosis value is -0,05, indicating that the flatness of the distribution is fairly similar to a normal 

distribution. Greece is the country with the poorest economic performance in the sample, with an 

economic contraction of -8,33%. This is not surprising, since the data is collected in 2012, a year when 

the consequences of the European sovereign debt crisis were still heavily felt in Greece. The country 

with the highest growth of GDP is China, that experienced a growth rate of 7,86%. 

Unemployment rate 

The unemployment rate averages 8,30%, with a standard deviation of 5,69. The minimum in the 

dataset is 0,58% and the maximum 24,79%, which equates to a total range of 24.21 percentage 

points, indicating substantial cross-country variation. The median is 6,85%, which is lower than the 

mean, indicating a right-skewed distribution. The skewness value of 1,72 supports this, showing that 

most countries have relatively low unemployment rates, but a few countries with extremely high 

unemployment increase the average. The kurtosis has a value of 2,60. This indicates that the 

distribution is leptokurtic, what means that the distribution has a sharp peak with heavy tails. There 

can therefore be concluded that most countries cluster on the lower end of the distribution, but that 

a few extreme cases increase the mean significantly. One of these extreme cases is Spain, that has the 

highest unemployment rate of the sample, 24,79%. Thailand has the lowest score in the sample, with 

a value of 0,58%, indicating an extremely low unemployment rate. 

Religiosity 

Religiosity, measured on a scale from 0 to 100, has a mean of 65,20, a standard deviation of 24,83 

and a median of 71. The minimum score in the dataset is 11, while the maximum is 99, leading to a 

wide range of 88. The difference between mean and median, together with the skewness (-0,30) 

suggests that a majority of countries score above the average level of religiosity. The kurtosis is -1,20. 

This suggests that while religiosity is often high in many countries, there is also broad variation 

without extreme outliers. The country that is the most religious is Bangladesh. 99% of the 

respondents in the study on religiosity answered ‘Yes’ on the question that asks if religion is 

important for them. China is the least religious country. 
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Appendix 4. Regression assumptions 

Variable VIF 

Individualism 3,77 

Uncertainty avoidance 1,88 

Regulatory quality 3,24 

Subjective Math Skills 1,03 

Age 1,01 

Gender 1,02 

Power Distance 2,31 

Masculinity 1,34 

Indulgence 2,85 

Long-term Orientation 3,07 

Income Inequality 2,55 

Education 3,26 

Unemployment Rate 1,54 

Religiosity 2,70 

Table 9. VIFs of the remaining variables after removing the multicollinear variables with a VIF>5. 

Appendix 5. Univariate regressions WGIs 

Table 11 presents the univariate regressions that estimated the effects of the six WGIs on risk-taking. 

All six governance dimensions reflect a negative association with risk-taking, although no effect is 

statistically significant. That all six WGIs exhibit a negative relationship with risk-taking suggests that 

institutional quality in this context might have an overall negative effect, which contrasts with the 

positive relationship that was hypothesised. 

  RQ model CC model PV model RL model GE model VA model 

(Intercept)   -0,078* 
(0,040) 

  -0,080** 
(0,040) 

  -0,075* 
(0,040) 

  -0,078* 
(0,040) 

  -0,080** 
(0,040) 

  -0,076* 
(0,040) 

RQ   -0,020 
(0,045) 

   -       

CC  -   -0,004 
(0,038) 

        

PV    -   -0,048 
(0,042) 

      

RL  -  -  -   -0,018 
(0,040) 

 -   

GE  -  -  -  -   -0,002 
(0,047) 

  

VA  -  -  -  -  -   -0,030 
(0,044) 

              

Log Likelihood -66.701,80 -66.701,89 -66.701,23 -66.701,80 -66.701,90 -66.701,67 

AIC 133.413,60 133.413,80 133.412,50 133.413,60 133.413,80 133.413,30 

BIC 133.457,70 133.457,80 133.456,50 133.457,70 133.457,90 133.457,40 

χ2 (compared to null model) 0,198 0,106 1,344 0,198 0,002 0,46 

P (χ2) 0,657 0,918 0,246 0,66 0,961 0,498 

N  49582 49582 49582 49582 49582 49582 

Table 10. Univariate regressions of the six WGIs on risk-taking 

Figure 6. Histogram of the residuals 
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Appendix 6. Subjective math skills imputation 

An additional model that includes all variables is estimated without the imputed scores on subjective 

math skills. This is to ensure that imputation has no impact on the final results. Table 12 illustrates 

that there are no meaningful differences in significance and coefficient size. The unimputed model 

exhibits better scores on the Log Likelihood, AIC and BIC, indicating that the imputed values introduce 

some noise into the model. However, the imputed model was seen as the preferred specification, 

since the sample consists of more observations. This makes it better possible to approach the true 

population values of the primary variables of interest. 

  
Imputed 
model 

Model 
without 
imputation 

(Intercept) 
 0,023 
(0,040) 

 -0,048 
(0,026) 

Individualism 
0,003 
(0,002) 

0,002 
(0,002) 

Uncertainty avoidance 
 -0,003* 
(0,002) 

 -0,003* 
(0,002) 

Regulatory quality 
  -0,059 
(0,051) 

  -0,026 
(0,200) 

IDV x RQ 
0,001 
(0,002) 

0,001 
(0,002) 

UAI x RQ 
0,002 
(0,002) 

0,002 
(0,002) 

Age 
 -0,013*** 
(0,0002) 

 -0,013*** 
(0,0002) 

Gender 
 -0,191*** 
(0,008) 

 -0,190*** 
(0,008) 

Subjective Math Skills 
0,047*** 
(0,002) 

0,047*** 
(0,002) 

Power Distance 
  -0,003 
(0,002) 

  -0,003 
(0,002) 

Masculinity 
 -0,003 
(0,002) 

 -0,003 
(0,002) 

Indulgence 
0,002 
(0,002) 

0,002 
(0,002) 

Long-term Orientation 
0,002 
(0,002) 

0,002 
(0,002) 

Income Inequality 
0,015*** 
(0,005) 

0,015*** 
(0,005) 

Education 
 0,039** 
(0,018) 

 0,039** 
(0,017) 

Unemployment Rate 
0,004 
(0,005) 

0,004 
(0,005) 

Religiosity 
0,002 
(0,002) 

0,003 
(0,002) 

      

Log Likelihood -64.291,66 -63.466,47 

AIC 128.623,30 126.973,00 

BIC 128.799,50 127.148,90 

N  49.582 49.958 
Table 11. The model with- and without imputed scores on subjective math skills. 
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Appendix 7. Use of generative AI 

No generative AI tools were used during the development and writing of this thesis. By submitting 

this thesis the author declares that he is fully responsible for the accuracy and completeness of its 

content. 


