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There is an ongoing debate about the economic effects of individualism. We establish that 

individualism leads to better educational and labor market outcomes. Using data from 

the largest international adult skill assessment, we identify the effects of individualism by 

exploiting variation between migrants at the origin country, origin language, and person 

level. Migrants from more individualistic cultures have higher cognitive skills and larger 

skill gains over time. They also invest more in their skills over the life-cycle, as they acquire 

more years of schooling and are more likely to participate in adult education activities. 

In fact, individualism is more important in explaining adult skill formation than any other 

cultural trait that has been emphasized in previous literature. In the labor market, more 

individualistic migrants earn higher wages and are less often unemployed. We show that 

our results cannot be explained by selective migration or omitted origin-country variables.
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³>«@�preserving our individual freedoms ultimately requires collective action.´ 
President Barack Obama, Inaugural Address, January 21, 2013 

 
³We are fast becoming a nation of alienating individualists, unwilling to put the 

unifying values of patriotism ahead of our narrow self-interests.´ 
John McCain, NY Times, March 26, 2008 

I. Introduction 
Individualism may well be the most polarizing element of our Zeitgeist (Dionne 2012). 

While individualism is a distinguishing feature of American culture²in fact, the United 
States is the most individualistic country in the world (Hofstede 2001; Gorodnichenko and 
Roland 2012)²it has also been recognized as one of the main dimensions of cultural 
variation across countries (Greenfield 2000; Heine 2007). Contributing to the 
individualism-related polarization is the lack of consensus about whether individualism is 
favorable for economic welfare. Individualistic culture emphasizes personal freedom and 
achievement, which fosters economic growth and innovation (Gorodnichenko and Roland 
2011b, 2011a, 2017), but at the same time may undermine collective action. For example, 
recent U.S. evidence shows that more individualistic counties more strongly oppose 
redistribution (Bazzi, Fiszbein, and Gebresilasse 2020) and are less willing to respond to 
public health risks such as the COVID-19 pandemic (Bazzi, Fiszbein, and Gebresilasse 
2021; Bian et al. forthcoming).1 Given these opposing aggregate economic effects of 
individualism, it is a priori unclear whether individualism is actually beneficial for the 
individual. Surprisingly, there is no empirical evidence on this question. Our paper fills this 
gap by investigating whether and how individualism affects human capital formation and 
labor market success. 

The main focus of the paper is on cognitive skills as an important measure of individual 
productive capacity. We use XQLTXH�LQWHUQDWLRQDO�VXUYH\�GDWD�IURP�WKH�2(&'�³3URJUDPPH�
for the InteUQDWLRQDO�$VVHVVPHQW�RI�$GXOW�&RPSHWHQFLHV´��3,$$&���GHVLJQHG�WR�DOORZ�IRU�
cross-country comparisons of the cognitive skills of persons aged 16 to 65 years. Cognitive 
skills in PIAAC, as measured by numeracy test scores, reflect the knowledge and 
capabilities acquired at school as well as skill developments on the labor market. Our 
primary measure of individualism comes from Hofstede (2001), which is mainly based on 
a worldwide survey of IBM employee values in the 1960s and 1970s (Hofstede IDV).  
Figure 1 gives a stylized preview of our main result. In this simple cross-country analysis, 
individualism and cognitive skills are clearly positively related.  

However, these cross-country comparisons do not allow to disentangle the effects of 
individualism from those of institutional and economic factors (Alesina and Giuliano 2015). 

                                                                 
1 Similarly, Chen, Frey, and Presidente (2021) provide international evidence that compliance with 

governmental lockdown policies during the COVID-19 pandemic is considerably lower in countries with high 
levels of individualism. 
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We establish the impact of individualism on economic outcomes by comparing migrants 
from different cultural backgrounds within the same destination country. This so-called 
epidemiological approach (Fernández and Fogli 2009; Fernández 2011) relies on the idea 
that migrants take (some of) their original cultural toolkit with them when they migrate. 
This idea is formalized by Bisin and Verdier (2000, 2001), who argue that cultural values 
are persistent as they are passed on relatively unchanged from generation to generation 
within the family (see also Guiso, Sapienza, and Zingales 2006 and Tabellini 2008).2  

Figure 1. Individualism and Cognitive Skills 

Notes: The figure establishes the positive association between individualism and cognitive skills across countries. Hofstede 
,'9�UHIHUV�WR�+RIVWHGH¶V�LQGLYLGXDOLVP�LQGH[. Average country-level PIAAC numeracy scores and country-level Hofstede 
IDV values are plotted in the sample of natives. The variation in individualism explains 14 percent of the international 
skill variation. 
Data sources: PIAAC, Hofstede (2001). 

Our individual-level regressions compare migrants from different cultures in the same 
destination country, and also account for migrant composition and geographical clustering 
of cultural traits. We find that individualism is strongly related to cognitive skills. In terms 
of magnitude, a one-standard-deviation increase in Hofstede IDV is associated with an 
increase in numeracy test scores of 0.29 standard deviations for first-generation migrants 
and 0.23 standard deviations for second-generation migrants. To put this result into 

                                                                 
2 An unconditional comparison of first-generation migrants from different origin countries reveals that as 

much as 46 percent of the international variation in cognitive skills can be explained by differences in 
individualism. The share of explained variance is 33 percent for second-generation migrants, who were born 
in the respective destination country and for whom we assign culture based on the origin language (see Figure 
A.1). 
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perspective, if an average Austrian migrant who scores slightly above the international 
average on the Hofstede IDV scale was as individualistic as an average U.S. American, then 
her test scores would increase by approximately half a standard deviation. This roughly 
amounts to the learning progress between lower secondary and upper secondary education 
in the international sample. 

A series of robustness and identification checks supports a causal interpretation of our 
individualism estimates. Most importantly, we show that the results cannot be explained by 
selective migration or omitted origin-country characteristics. The results are also robust to 
using other measures of individualism. For example, we find similar results when we 
measure individualism using the Kashima and Kashima (1998) index, which is purely 
language-based. We also construct an individualism measure at the person level based on 
detailed information regarding the preferences for freedom and challenge-seeking of 
PIAAC respondents. In terms of identification, these alternative measures provide within-
origin-country variation in individualism, which allows us to augment the epidemiological 
approach by controlling for confounding characteristics of PLJUDQWV¶�birth countries. 

Next, we exploit that we can observe migrants over the life-cycle to investigate the effect 
of individualism on the formation of human capital. We find that the skill advantage of 
migrants originating from countries with high individualism is only modest during 
adolescence. While the cognitive skills of migrants from low individualism cultures decay 
from labor market entry age onwards, migrants from high individualism cultures experience 
a rather stable skill-age profile for several years during their working life. Thus, the skill 
gap between migrants with high levels of individualism and those with low levels of 
individualism widens throughout the life-cycle. We confirm that this pattern is not just due 
to cohort effects using skill panel data for Germany, which show that the cognitive skills of 
high individualism migrants improve in relative terms over time compared to those of low 
individualism migrants. Consistent with the dynamics of the high-low-individualism skill 
gap, we observe substantially higher investments in various education activities by migrants 
from more individualistic cultures. More specifically, a mediation analysis (Heckman, 
Pinto, and Savelyev 2013; Heckman and Pinto 2015) shows that educational investments in 
formal and adult education can explain approximately half (45 percent) of the individualism 
effect on cognitive skills. 

To date, among all the WUDLWV�LQ�+RIVWHGH¶V�PRGHO�RI�FXOWXUH��WKH�HFRQRPLFV�OLWHUDWXUH�KDV�
devoted the most attention to long-term orientation.3 We find that individualism is more 
important in explaining adult skill formation than long-term orientation²and any other 
cultural trait that has been emphasized in the previous literature; including patience, trust, 
risk aversion, altruism, and reciprocity. In particular, individualism is a stronger predictor 
of cognitive skills than long-term orientation in 20 out of the 22 destination countries in our 
                                                                 

3 Long-term orientation describes the ability to defer gratification and exert self-control. Together with the 
related concept of patience, it has gained substantial interest in recent literature (Dohmen et al. 2010; Castillo 
et al. 2011; Golsteyn, Grönqvist, and Lindahl 2014; Cadena and Keys 2015; Galor and Özak 2016; Falk et al. 
2018; Figlio et al. 2019; Hanushek et al. forthcoming) 
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sample. The most important exception to this pattern is the United States (a highly 
individualistic and short-term oriented society), which exhibits by far the highest skill 
returns to long-term orientation worldwide, while the skill returns to individualism are close 
to the international average. This result is consistent with the extraordinary educational and 
economic performance of Asian migrants in the United States, who often come from 
countries that are generally characterized by low levels of individualism and high levels of 
long-term orientation. 

We also investigate the impact of individualism on wages and employment as further 
measures of individual productivity. Migrants from more individualistic cultures earn 
higher wages and face a lower unemployment risk. These labor market effects are partly 
driven by occupational selection. More individualistic migrants are more likely to work in 
research-oriented and analytical-task-intensive occupations, which provide them with a 
more challenging work environment and require a higher degree of creativity and problem-
solving. These results suggest that the U.S.-specific findings by Gorodnichenko and Roland 
(2017) on the relationship between individualism and occupational choice also hold 
internationally. 

Our paper contributes to the understanding of how and why culture, specifically the 
cultural trait of individualism, matters for economic outcomes.4 We are the first to show that 
individualism is an economically productive cultural trait and part of the human capital 
production function (Ben-Porath 1967; Cunha and Heckman 2007; Cunha, Heckman, and 
Schennach 2010). This adds important insights to the ongoing debate about individualism, 
suggesting that this trait fosters economic prosperity not only at the aggregate but also at 
the individual level. In fact, our results provide a micro-foundation for why more 
individualistic countries tend to be more innovative and prosperous (Gorodnichenko and 
Roland 2011b, 2011a, 2017). Moreover, our findings extend the small stream of recent 
literature that emphasizes the role of cross-country cultural differences in time and risk 
preferences (Figlio et al. 2019; Hanushek et al. forthcoming) and of differences in cultural 
practices, specifically matrilocality and patrilocality (Bau 2021), for educational 
achievement. Since individualism is formed early in life and transmitted within the family, 
our results help to explain why family background is²b\�³DFFLGHQW�RI�ELUWK´� (Heckman 
2008)²a powerful predictor of individual success.5 Thus, our paper is directly related to 
the literature on the intergenerational persistence of education and income (Black and 
Devereux 2011; Jäntti and Jenkins 2013). 

In addition to this core contribution, our paper makes two more general contributions to 
the literature on the economics of culture. First, our U.S.-specific results imply that the 

                                                                 
4 For general overviews of the economic effects of culture, see, for example, Guiso, Sapienza, and Zingales 

(2006) and Alesina and Giuliano (2015). 
5 See, for example, Behrman and Rosenzweig (2002), Sacerdote (2002), Plug (2004), Black, Devereux, and 

Salvanes (2005), Cunha and Heckman (2007), Cunha, Heckman, and Schennach (2010), Björklund and Jäntti 
(2011, 2012), and Bleakley and Ferrie (2016). Bau and Fernández (2021) provide a discussion of the family 
as a social institution. De Philippis and Rossi (2021) show that unobserved parental characteristics account 
for approximately 15 percent of the cross-country variance in PISA test scores. 
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country context matters for the economic effects of culture. Thus, our paper calls for caution 
on the generalizability of findings from studies investigating the effects of culture in only a 
single country. Second, by using various measures of culture that vary at different levels 
(country, language, person), we provide rigorous evidence on the economic effects of 
culture even in the absence of experimental cultural variation. 

The remainder of the paper is organized as follows. Section II explains the concept of 
individualism and describes the main channels through which we expect individualism to 
influence human capital formation and labor market outcomes. Section III describes the 
cognitive skill and individualism data. Section IV explains our empirical strategy that relies 
on the opportunity to observe migrants from different cultures in the same destination 
country. Section V presents our main results and discusses several robustness and 
identification checks. Section VI provides extensions of the main empirical model that 
control for unobserved origin-country heterogeneity. Section VII examines cognitive skill 
formation over the life-cycle and identifies mechanisms through which individualism 
affects skill formation. Section VIII shows how individualism affects wages and other 
employment outcomes. Section IX concludes the paper. 

II. Individualism 
Individualism represents one cultural dimension in the multi-dimensional model of 

national culture put forth by Geert Hofstede.6 The model has widely been used in economics 
to conceptualize culture (e.g., Alesina and Giuliano 2015; Figlio et al. 2019). Individualists 
strive to stand out among their peers through talent, unique characteristics, and personal 
achievements (Triandis 1995; Hofstede 2001; Gorodnichenko and Roland 2012). Moreover, 
individualists can be characterized by valuing freedom and independence (Waterman 1981), 
self-fulfillment (Ivtzan 2008), creativity (Goncalo and Staw 2006), personal time (Hofstede 
2001), and privacy (Oyserman, Coon, and Kemmelmeier 2002).7 Collectivists, who are 
positioned at the other end of the individualism-collectivism spectrum, derive a context-
specific sense of self from being members of a larger entity, i.e., an in-group. In contrast to 
individualists, collectivists try to fit in and not stand out (Hofstede 2001).8 They have a 
strong desire for harmony and emphasize group goals (Triandis 1995).  

Part of the cultural differences in individualism are deeply anchored in the history of 
modern societies. For instance, Olsson and Paik (2016) trace present-day differences in 

                                                                 
6 See Hofstede (2001) and Hofstede and Minkov (2013). The other dimensions are power distance, 

uncertainty avoidance, masculinity, indulgence, and long-term orientation. Appendix B.1 provides more 
GHWDLOV�RQ�+RIVWHGH¶V�FXOWXUDO�PHDVXUHV� 

7 Individualism is also linked to morality in the sense that the same moral principles apply to everyone in 
individualist societies; that is, norms and standards are not context-dependent or limited to a specific social 
circle (Tabellini 2008). In contrast, collectivist societies are characterized by strong in-group norms, which 
allow for the powerful informal punishment of disloyal group members (Greif 1994; Hornsey et al. 2006). 

8 There is an ongoing discussion about whether collectivism and individualism are truly opposite ends of 
the same spectrum or rather slightly distinct concepts as argued in Kagitcibasi and Berry (1989). However, 
the interpretation of our results does QRW�GHSHQG�RQ�ZKHWKHU�³OHVV�LQGLYLGXDOLVWLF´�DQG�³FROOHFWLYLVWLF´�DUH�H[DFW�
synonyms. 
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individualism in the Western Hemisphere back to the Neolithic revolution more than 10,000 
years ago when hunters and gatherers became farmers. A recent study by Bazzi, Fiszbein, 
and Gebresilasse (2020) shows that the current level of individualism in the United States²
measured through the prevalence of infrequent names²is strongly linked to the experience 
of frontier settlement patterns. Individualism also has a personal component. Waterman 
(1984) describes theories on the early-life formation of individualism, which also coincides 
with the vertical transmission of the cultural component of individualism (Cavalli-Sforza 
and Feldman 1981; Bisin and Verdier 2001)��$FFRUGLQJ�WR�WKHVH�WKHRULHV��LGHQWLI\LQJ�RQH¶V�
potential and interests during childhood and early adulthood is essential for the development 
of individualism as part of identity (see also Erikson 1968, Ruble et al. 2004, and Phinney 
and Ong 2007). While there is some variation in individualism over the life-cycle (i.e., 
maturation, assimilation into culturally different environments, major life events), 
individualism remains largely stable (Waterman 1984; see, e.g., van Dijk et al. 2020 for 
empirical evidence on personality traits in general). 

Previous literature provides ample evidence of individualism affecting cognitive style, 
that is, the way people think, how they form arguments and approach problems, and which 
cognitive biases they are prone to (Nisbett et al. 2001; Gorodnichenko and Roland 2012). 
In an economic context, Cunha and Heckman (2007) and Cunha, Heckman, and Schennach 
(2010) formulate a skill production function, which depends on the parental environment 
and skill investments. Within this framework, we argue that individualism can be considered 
a productive trait that is family-dependent, is formed early in life, is transmitted from 
generation to generation, and affects the formation of skills through at least two channels 
(see, e.g., Figlio et al. 2019 for a similar argument using long-term orientation). First, 
individualistic parents invest more in the skill development of their children than 
collectivistic parents because they attach a higher value to the personal achievement of their 
offspring. Second, individualistic parents transmit and exemplify a uniqueness- and 
autonomy-focused mindset and analytic cognitive style to their children. Moreover, 
considering a skill production function with adult skill investments (see, e.g., Ben-Porath 
1967), we also expect that individualists have strong incentives to invest in skills during 
their adult life to stand out among peers and to achieve their own goals (Triandis 1995; 
Oyserman, Coon, and Kemmelmeier 2002). In fact, Hofstede (2001) highlights 
individualism as the dimension of culture that most strongly emphasizes life-long learning. 
However, since individualistic cultures face coordination and collaboration problems, we 
may expect a negative effect on individual skill development if these problems lead to a 
lower provision of public goods such as public schooling and healthcare. 

Previous literature has already shown that skills investment decisions are shaped not only 
by individualism but also by other traits and economic preferences. In particular, recent 
studies have documented that long-term orientation (i.e., the ability to defer gratification 
and exert self-control), patience, and risk-taking affect human capital investments, which 
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reflects the intertemporal nature of educational choices.9 To disentangle the effect of 
individualism from that of other componenWV�RI�D�SHUVRQ¶V�FXOWXUDO�WRRONLW��ZH�Fontrol for 
these and other important dimensions of cross-country cultural differences in the empirical 
analysis. Furthermore, as individualists do not distinguish between an in-group and out-
group (Tabellini 2008), individualistic societies are also characterized by high levels of 
generalized trust (Schulz et al. 2019). However, conceptually (and, as we show below, also 
empirically), individualism has a distinct effect on skill formation because the willingness 
to stand out as well as the passion for challenge and innovation, are not characteristics of 
trust.  

To the best of our knowledge, there are no specific theories linking individualism directly 
to wages and employment. From the discussion above, we may expect that a productivity-
enhancing effect of individualism should also carry over to the labor market. Additionally, 
individualists seek challenges and personal achievement, which could motivate them to, for 
instance, apply for more lucrative and demanding positions or chase promotions. The 
innovation-focused, open mindset associated with individualism might also yield 
SDUWLFXODUO\�KLJK� UHZDUGV�RQ� WRGD\¶V� ODERU�PDUNHW�� ,QGLYLGXDOLVP�FRXOG� WKXV� DIIHFW� ODERU 
market outcomes beyond the skill channel. However, if individualists mainly invest in non-
labor market-relevant skills or pursue high-risk low-return careers for pure self-fulfillment 
motives (e.g., performing arts or backpacking), then higher levels of individualism will not 
necessarily improve labor market outcomes.  

III. Data 

 International PIAAC Survey 
To investigate how individualism affects human capital formation and labor market 

outcomes, we use data from the Programme for the International Assessment of Adult 
Competencies (PIAAC), which is administered by the OECD (see OECD 2013 for details). 
PIAAC has been designed to provide internationally comparable measures of cognitive 
skills for adults aged 16 to 65 years.10 In each participating country, a representative sample 
of at least 5,000 adults participates in the PIAAC survey, leading to a total sample size of 
almost 215,000 individual-level observations. An extensive background questionnaire 
contains detailed information on respondents¶ demographic characteristics, education, and 
labor market outcomes. 

                                                                 
9 See, among others, Dohmen et al. (2010), Castillo et al. (2011), Golsteyn, Grönqvist, and Lindahl (2014), 

Cadena and Keys (2015), Falk et al. (2018), Figlio et al. (2019), and Hanushek et al. (forthcoming). 
10 A total of 33 countries participated in PIAAC. Data collection proceeded in two rounds. The first round, 

which was conducted between August 2011 and March 2012, included the following countries: Australia, 
Austria, Belgium (Flanders), Canada, Cyprus, the Czech Republic, Denmark, Estonia, Finland, France, 
Germany, Ireland, Italy, Japan, Korea, the Netherlands, Norway, Poland, Russia, the Slovak Republic, Spain, 
Sweden, the United Kingdom (England and Northern Ireland), and the United States. The second round was 
conducted between April 2014 and March 2015 and covered an additional nine countries: Chile, Greece, 
Indonesia (Jakarta only), Israel, Lithuania, New Zealand, Singapore, Slovenia, and Turkey. For expositional 
simplicity, we refer to 2012 (2015) as the year of PIAAC round 1 (round 2). 
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Cognitive Skills.²PIAAC has been designed to measure key cognitive and workplace 
skills needed for individuals to advance in their jobs and participate in society. Moreover, 
PIAAC has also been designed to facilitate international comparisons as the skill test is 
culturally and linguistically neutral and equivalent in difficulty across countries. It is crucial 
for our analysis to use assessment data rather than self-reported skills because individualism 
(and culture in general) likely influences the way in which people assess and report their 
own skills. Cognitive skill data also have a number of advantages compared to educational 
attainment data. For example, the quality of schooling might change over time and might 
vary across countries (Hanushek and Zhang 2009)��$SSUR[LPDWLQJ�DQ�LQGLYLGXDO¶V�VWRFN�RI�
human capital with educational attainment is especially problematic for cross-country 
comparisons because such comparisons implicitly assume that the contribution of each 
school year to human capital accumulation is independent of the quality of the education 
system (Hanushek and Woessmann 2008)��0RUHRYHU��DWWDLQPHQW�GDWD�UHIOHFW�RQO\�D�SHUVRQ¶V�
human capital at the end of their formal education, thus neglecting the skills that are 
acquired during RQH¶V�working life. 

PIAAC assessed cognitive skills in three domains: numeracy, literacy, and problem 
solving in technology-rich environments (ICT skills). Each skill domain is measured on a 
500-point scale.11 Our analysis focuses on numeracy skills, which capture the ability to 
access, use, interpret, and communicate mathematical information and ideas to engage in 
and manage the mathematical demands of a range of situations in adult life. Numeracy skills 
are arguably more comparable across countries than literacy and ICT skills and are also 
more strongly connected to wages and employment (Hanushek et al. 2015, 2017).12 

Educational Outcomes.²In Section VII, we study potential mechanisms through which 
individualism affects cognitive skills by studying investments in formal, non-formal, and 
informal adult learning activities.13 Formal adult learning is measured by years of schooling, 
which is based on the highest educational degree achieved, and a variable indicating whether 
the person obtained a university degree. Non-formal adult learning is captured by the 
following dummy variables: Training on-the-job takes a value of 1 if the person has 
participated in a training activity during the 12 months prior to the survey, 0 otherwise. Any 
other training takes a value of 1 if the person has participated in training other than training 
on-the-job (specifically, seminars or workshops, open or distance education, and private 
lessons) during the 12 months prior to the survey and 0 otherwise. For the most important 
training activity during the last twelve months, PIAAC additionally asks the respondents 

                                                                 
11 Throughout, we use the first plausible value of the PIAAC scores in a skill domain. The results are robust 

to using the other plausible values (not shown). 
12 Results for literacy and ICT skills are very similar to those for numeracy (not shown). 
13 Formal adult learning usually comprises the continuation of and re-entry into formal education, which 

leads to a nationally accredited certificate. Non-formal adult learning is concerned with general courses or 
vocational courses that take place in organized settings. Informal adult learning entails intentional, self-
organized learning activities outside of a course or formal institution. (see, e.g., Rüber, Rees, and Schmidt-
Hertha 2018). 
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whether their reason for participating in the training is to increase knowledge and skills in 
a subject that is of interest for them.14 This question is particularly interesting for our 
purpose because individualists should attach a higher intrinsic value to their skill 
development compared to collectivists. Finally, informal adult learning activities are 
proxied by the frequency with which the person reported reading different outlets 
(newspapers, professional journals, and books). The reading variables takes values of 1 
(never), 2 (less than once a month), 3 (less than once a week but at least once a month), 4 
(at least once a week but not every day), and 5 (every day). 

Wages and Employment.²PIAAC also surveys a wide range of important labor market 
outcomes reflecting LQGLYLGXDOV¶� SURGXFWLYLW\� DW� WKH�ZRUNSODFH (see Section VIII). Most 
importantly, we investigate the effect of individualism on log hourly wages.15 We also 
consider employment status and occupational task content as additional labor market 
outcomes. :H�PHDVXUH�D�SHUVRQ¶V�HPSOR\PHQW�VWDWXV�XVLQJ�LQGLFDWRU�variables for being 
unemployed and being self-employed.16 We proxy the occupational task content by the 
degree of challenge the work environment provides and by the required need for creativity 
and problem-solving: First, following Gorodnichenko and Roland (2017), we construct an 
indicator of working in a research occupation, which is equal to 1 if the person reports 
working in one of the following two-digit ISCO occupations: 21 (science and engineering 
professionals), 25 (information and communications technology professionals), 26 (legal, 
social and cultural professionals); otherwise, the variable is equal to  0 if the person reports 
working in any other occupation.17 Second, we use DQ�RFFXSDWLRQ¶V abstract task intensity, 
which is an average of two variables from the U.S. Dictionary of Occupational Titles (DOT), 
namely��³GLUHFWLRQ�FRQWURO�DQG�SODQQLQJ�´�which measures managerial and interactive tasks, 
DQG�³*('�0DWK�´�which measures mathematical and formal reasoning requirements. The 
task measures are mapped onto the ISCO occupational classification system (two-digit 
level) and then normalized to have a mean of 0 and a standard deviation of 1 across 
occupations (Goos, Manning, and Salomons 2014). 

 Cultural Background 
For the main part of our analysis, we draw on the concept of culture formulated by Geert 

Hofstede (Hofstede 2001, 2013; Hofstede and Minkov 2013). Hofstede conceptualizes 
individualism as one of the main dimensions of culture (see Appendix B.1). Based on IBM 
                                                                 

14 The question was asked only if the respondent reported having taken part in training primarily due to 
work-related reasons. In our data, this is the case for more than two-thirds (69 percent) of the respondents who 
had participated in training. 

15 The PIAAC Public Use File reports gross hourly wages for Austria, Canada, Germany, Sweden, and the 
United States only in the form of worker's decile rank in the country-specific wage distribution. For this study, 
however, we gained access through the OECD to the continuous wage information in all countries. In each 
country, we trim the bottom and top 1 percent of the wage distribution to limit the influence of outliers. 

16 To define unemployment, PIAAC applies the definition of the International Labor Organization (ILO): 
An individual is considered unemployed if they (1) reported not being in gainful employment or self-
employment at the time of the interview, (2) reported actively seeking work during the four weeks prior to the 
date of the interview, and (3) reported being available for work within the two weeks following the assessment. 

17 For this analysis, we gained access from the OECD to the two-digit ISCO-08 (International Standard 
Classification of Occupations) codes for all employed PIAAC respondents. 
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employee surveys from the 1970s as well as extensions and replications, the Hofstede 
cultural scores are available for approximately ���� FRXQWULHV� DQG� UHJLRQV�� +RIVWHGH¶V�
individualism index relies on questions about the subjective importance of certain job 
characteristics to employees, thereby capturing workplace values such as freedom and 
autonomy (Hofstede 2001). In particular, individualists value having sufficient time for their 
personal life and challenge at work, while job security and physical conditions are only of 
little importance for them (Appendix B.1 provides a list of all items). 

Appendix Figure A.2 shows a map of the Hofstede individualism scores (Hofstede IDV) 
for all the birth countries for which we observe individuals in PIAAC. The Hofstede IDV 
scores vary between 6 and 91 (originally between 0 and 100) and show substantial variation 
between and within continents. One standard deviation in Hofstede IDV in our sample 
corresponds to 21 points on the Hofstede scale, which (roughly) amounts to the difference 
between the U.S. (at 91 on the Hofstede scale) and Switzerland (68 on the scale) or between 
Germany (67 on the scale) and Morocco (46 on the scale). 

In our main empirical strategy, we exploit differences in the cultural background of 
migrants (see Section III.B). To construct the cultural background of first-generation 
migrants (i.e., persons who are born in a country other than the PIAAC test country), we 
use the information on the country of birth reported by the PIAAC respondent to assign the 
country-of-origin individualism measure.18 However, for second-generation migrants (i.e., 
persons who are born in the PIAAC test country, but have at least one parent who was born 
abroad), PIAAC does not survey the parental country of birth, thereby rendering it more 
difficult to identify their cultural background. To proxy the cultural background of second-
generation migrants, we follow Figlio et al. (2019) in adapting an origin-language-based 
approach. This approach is based on the idea that people who speak the same language also 
share a similar culture (Galor, Özak, and Sarid 2018). We primarily use the first language 
that a second-generation migrant learnt at home in childhood and still understands to assign 
a cultural background. If this language is identical to a main language of the destination 
country, we turn to the second language that the migrant learnt during childhood and still 
understands (if applicable) or the language that is currently mostly spoken at home. We refer 
to this language as the origin language (see Appendix B.2 for details). Most languages can 
be matched to exactly one origin country (e.g., Tagalog ± Philippines) and thus one specific 
Hofstede IDV score. For languages spoken in multiple countries (e.g., Spanish), we 
calculate a weighted average of the Hofstede IDV scores of countries in which that language 
is an official or regionally spoken language. Weights are the relative share of first-
generation migrants in the PIAAC data who moved from each of the countries to the country 
where the second-generation migrant resides. These country-language-pair-specific 
individualism scores are then assigned to second-generation migrants.  

                                                                 
18 Australia, Canada, Ireland, Italy, New Zealand, Norway, Sweden, and the United States suppress 

information on the birth country of migrants in the PIAAC Public Use File. However, the OECD provided 
access to birth country information for the entire PIAAC sample, except for Australia. 
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However, a closer inspection of the variation of the language information reveals that 
two-thirds of second-generation migrants report speaking the main language of the 
destination country. For some migrants, the destination-country language could represent 
the correct cultural background (e.g., migrants from the United Kingdom in the United 
States). We may also expect that well-integrated migrants have fully adopted the culture 
(and thus language) of the destination country. Nevertheless, the cultural variation in the 
sample of second-generation migrants is effectively limited because we pool the cultural 
background for a non-negligible share of second-generation migrants. Even more 
problematic is that this pooling may not be exogenous to the acquisition of skills. For 
example, Duncan and Trejo (2007, 2011) show that U.S.-born individuals of Mexican 
descent stop reporting their Mexican ancestry if they are well-integrated in the labor market, 
which leads to downward-biased integration profiles. In our case, we may suspect that 
second-generation migrants who are successfully integrated into the labor market (and thus 
have higher cognitive skills) report the destination country language more often than less-
well integrated migrants. However, dropping same-language migrants from the sample 
would lead to endogenous sample selection. We therefore keep all second-generation 
migrants and include (destination-country-specific) control variables that indicate whether 
the language reported by the second-generation migrant is different from the destination 
country¶V language. We are aware that this adjustment does not solve the potentially false 
assignment of the cultural background. We therefore rely more on the sample of first-
generation migrants in the empirical analysis and provide a series of checks to address 
unobserved origin country heterogeneity. 

Since Hofstede¶V� IDV index is closely associated with workplace behavior and job-
related values, one may wonder whether our results are specific to such a narrow, labor-
market-based concept of individualism. Therefore, Appendix B.3 discusses alternative 
individualism measures that are not based on workplace behavior. In addition to using 
country-level individualism measures, we also exploit variation in individualism at the 
language level and person level (see Section VI). Using these additional individualism 
measures not only contributes to the holistic approach to individualism that we pursue, but 
also allows us to control more rigorously for omitted origin-country variables. We show that 
all concepts of individualism are highly correlated and that our results hold for all definitions 
of individualism. 

 Main Estimation Sample  
All analyses using Hofstede IDV exclude the PIAAC countries of Australia (no migrant 

information) and Indonesia (only individuals from the capital city Jakarta were sampled). 
Moreover, the main empirical analysis requires that we have sufficient variation in the 
number of birth countries (for first-generation migrants) and origin languages (for second-
generation migrants). Therefore, our main analytical sample of first-generation migrants is 
restricted to PIAAC countries with at least 100 first-generation migrants coming from at 
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least 10 origin countries with a valid Hofstede IDV score. This leaves us with 22 destination 
countries and a sample of 15,349 first-generation migrants from 68 origin countries. For 
second-generation migrants, we keep the sample restriction for first-generation migrants 
and additionally restrict the sample to PIAAC countries with at least 100 second-generation 
migrants and 10 origin languages that can be assigned a Hofstede IDV score. Imposing this 
sample restriction results in 18 destination countries with 13,372 second-generation 
migrants speaking 84 different languages.19  

Appendix Table A.1 provides the summary statistics of our main variables. For analytical 
purposes and to be able to compare coefficients across specifications, we standardize 
numeracy skills and Hofstede IDV scores with a mean of 0 and a standard deviation of 1 in 
the full international sample that includes natives as well as first- and second-generation 
migrants. One standard deviation in numeracy skills amounts to 55 PIAAC points, and one 
standard deviation in Hofstede IDV is equal to 21 points. To avoid the dominance of 
countries with large PIAAC samples, destination countries are weighted equally in the 
summary statistics and empirical analysis (unweighted results are very similar). 

 German Skill Panel Data 
In further analysis reported in Section VII.A, we also use data from PIAAC-L, which is 

a German follow-up study of PIAAC (Zabal, Martin, and Rammstedt 2016). In this study, 
respondents who participated in the original German PIAAC survey (conducted in 
2011/2012) were interviewed in three additional waves (2014, 2015, 2016). While the waves 
in 2014 and 2016 mainly elicited more detailed information from the participants, numeracy 
and literacy skills were re-tested in 2015. Thus, we are able to investigate whether 
individualism also affects skill growth over time.  

Importantly, in contrast to other countries in the international PIAAC survey, Germany 
elicited origin-FRXQWU\�LQIRUPDWLRQ�RI�UHVSRQGHQWV¶�SDUHQWV in PIAAC-L. Thus, we assign 
second-generation migrants the average of the Hofstede IDV scores oI� SDUHQWV¶� ELUWK�
countries when information on both parents is available (98 percent of the sample), and the 
score of the respective country of birth of the father or mother if the information is available 
for only one parent.20 

Appendix Table A.2 provides summary statistics for PIAAC-L. From the 5,145 PIAAC 
participants in Germany, 3,143 participants (61.1 percent) were re-tested in 2015. A total of 
821 of them reported being migrants (253 first-generation migrants and 568 second-
generation migrants). For comparability with the international analysis, we standardize 
skills and Hofstede IDV scores using the international standard deviation as the ³QXPHUDLUH´ 
scale. 

                                                                 
19 Results are robust when not implementing these sample restrictions. 
20 Note that we do not classify respondents as second-generation migrants who report that only one parent 

ZDV�ERUQ�DEURDG�ZLWKRXW�SURYLGLQJ�WKLV�SDUHQW¶V�FRXQWU\�RI�ELUWK� 
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IV. Empirical Strategy 

 Endogeneity of Culture 
The main empirical challenge when evaluating the economic effects of culture is to 

disentangle the effects of culture from those of the institutional and economic environment, 
as both are clearly intertwined (Alesina and Giuliano 2015; Bisin et al. 2021). In particular, 
there is evidence that LQGLYLGXDOLVP�LV�OLQNHG�WR�D�FRXQWU\¶V innovative capacity and growth 
prospects (Gorodnichenko and Roland 2011a, 2011b, 2017). Moreover, Gorodnichenko and 
Roland (2021) show that more individualistic societies adopt democracy earlier than do 
more collectivistic societies. A cross-country comparison is further complicated by the fact 
that (informal) institutions and economic conditions may also vary at the regional and local 
levels (Obradovich et al. 2020). For example, cultural values may be confounded by shared 
family resources, such as access to good schools (Rouse and Barrow 2006) and being 
exposed to a common neighborhood or peer group (Guiso, Sapienza, and Zingales 2011).  

To address the interdependence of culture and institutions, the literature frequently uses 
the epidemiological approach. This method relies on the comparison of outcomes of 
migrants from different cultural backgrounds in the same destination country, where they 
are exposed to the same economic and institutional environment (Fernández and Fogli 2009; 
Fernández 2011; Alesina and Giuliano 2015; Bisin et al. 2021). The approach assigns 
migrants the average cultural value of their origin country, which is based on the argument 
that cultural traits are persistent and that migrants take their original cultural toolkit with 
them when they move to a different country. However, direct evidence on the correlation 
between the cultXUDO�YDOXHV�RI�PLJUDQWV�DQG� WKH�DYHUDJH�FXOWXUDO�YDOXHV� LQ� WKH�PLJUDQWV¶�
origin countries is absent from the literature because culture is typically assessed only at the 
country level. By virtue of our person-level individualism measure (see Section VI.B), we 
can compare individualism levels of natives in PIAAC countries to those of migrants 
originating from the same countries, and find a strong correlation (Appendix C.1 provides 
details). 

If first-generation migrants pass on their cultural values to their offspring, we should also 
observe cultural differences in the second generation, even though the children were never 
H[SRVHG�WR�WKH�HFRQRPLF�DQG�LQVWLWXWLRQDO�HQYLURQPHQW�RI�WKHLU�SDUHQWV¶�ELUWK�FRXQWULHV��In 
fact, there is broad evidence in favor of the persistence of cultural traits at the societal and 
individual levels (Fernández and Fogli 2009; Algan and Cahuc 2010; Alesina, Giuliano, and 
Nunn 2011; Albanese, Blasio, and Sestito 2016; Abramitzky, Boustan, and Eriksson 2020).  
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Figure 2. Individualism and Economic Outcomes 

Notes: The figure establishes the positive association between individualism and cognitive skills, educational outcomes, 
and labor market outcomes. +RIVWHGH�,'9�UHIHUV�WR�+RIVWHGH¶V�individualism index. Outcomes aggregated at the origin 
country level are plotted in the sample of first-generation migrants. To meaningfully compute country averages, we restrict 
the analytical sample to origin countries sending at least 30 migrants. See Figure 1 for a description of the country markers.  
Data sources: PIAAC, Hofstede (2001) 
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 Estimation 
Graphically, Figure 2 shows that country-of-origin individualism is strongly positively 

related to the cognitive skills, educational attainment, adult learning, and labor market 
outcomes of first-generation migrants. To more rigorously examine the relationship 
between individualism and economic outcomes, we estimate the following individual-level 
regression model: 

௬ௗܯܷܰ   (1) ൌ ߚ  തതതതതܸܦܫଵߚ  ௬ௗࢄ
ᇱ ࢽ  ௗߤ ൈ ௬ߤ  ܿ   .௬ௗݑ

We regress the numeracy score of migrant ݅ who immigrated in year ݕ to destination 
country ݀ from origin country ܯܷܰ ,௬ௗ, on the average individualism score of her origin 
country, ܸܦܫതതതതത. Thus, relying on the stability of cultural traits, we assign migrants their 
country-of-origin individualism value. In addition to individual-level controls (quadratic 
polynomial in age and gender in our main specification), ࢄ௬ௗ, we also add the full set of 
interactions between destination country and year-of-migration fixed effects, ߤௗ ൈ  .௬ߤ
Thus, we compare migrants with different cultural backgrounds who have moved to the 
same destination country in the same year, as these migrants were therefore exposed to the 
same educational and labor market institutions. At the same time, these fixed effects also 
control for destination-country-cohort-specific differences in migrant characteristics (e.g., 
due to country-specific immigration policies attracting certain types of migration in a given 
year)21 and destination-country-specific migrant assimilation patterns. We also add 
continent-of-origin fixed effects, ܿ, to rule out that our results reflect geographical 
clustering in individualism by continent.  

Analogously, the epidemiological approach for second-generation migrants is 
implemented by estimating a version of equation (1) with individualism measured at the 
origin-language level and with destination country fixed effects replacing destination-
country-by-year-of-migration effects.22 Standard errors are adjusted for clustering at the 
origin-country level for first-generation migrants and at the origin-language level for 
second-generation migrants.  

 Identification 
There are two well-known identification challenges in regard to the epidemiological 

approach. First, since migrants are not a random draw from their origin country, the 
selection of migrants may correlate with individualism and cognitive skills. Thus, in 

                                                                 
21 One example for such policies is the German ³JUHHQ�FDUG´�LQLWLDWLYH��ZKLFK�ZDV�LQWURGXFHG�LQ������WR�

ease the migration of foreign experts in the field of information and communication technology (ICT) to 
Germany. 

22 In the model with second-generation migrants, origin continent fixed effects are defined at the origin-
language level. We follow Figlio et al. (2019) in assigning the origin language to the continent on which at 
least 50 percent of first-generation migrants speak the language reported by second-generation migrants. In 
the rare case of a 50-50 tie, we use the overall number of first-generation migrants in our data from a given 
continent as a tiebreaker (in descending order: Europe, Asia, Africa, Americas, and Australia). 
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Section 0, we test for migrant selection on individualism and control for measures of 
migrant selection in various ways. 

Second, country-of-origin individualism could be confounded by other characteristics of 
PLJUDQWV¶� RULJLQ� FRXQWULHV� �H�J��� *'3�� HGXFDWLRQDO� LQVWLWXWLRQV�� or other cultural 
characteristics). That is, differences in skill levels could correlate with differences in 
patterns and speed of assimilation across migrants from different origin countries. Thus, 
Section V.C. studies the sensitivity of our results when including country-of-origin controls 
that, whenever possible, are specific to the year of migration. While some of these country-
of-origin controls are likely endogenous to individualism, we can obtain potential bounds 
of the relationships between individualism and adult skills when comparing the results both 
including and excluding these potentially endogenous control variables. We additionally 
conduct an instrumental variables approach that exploits exogenous variation in 
individualism across countries to address unobserved origin-country heterogeneity. 

To address unobserved origin-country heterogeneity even more rigorously, we propose 
two extensions to the traditional epidemiological approach. In the first approach, we use the 
language-based Kashima and Kashima (1998) index of pronoun drop, which varies within 
origin countries and thus provides the possibility of including origin-country fixed effects 
(Section VI.A). In the second approach, we construct an individualism measure at the 
person level, thereby exploiting the fact that the PIAAC survey includes items that capture 
the most important elements of individualism (Section VI.B). An analysis of the economic 
effects of person-level cultural traits is rarely done in the literature because most datasets 
do not contain information on both economic outcomes and individual-level cultural traits. 
While the person-level individualism approach and the epidemiological approach both have 
their merits and demerits (see Figlio et al. 2019 for a discussion), the main advantage of 
measuring cultural traits at the person level is that we do not have to make assumptions 
about the appropriate assignment mechanism of aggregate cultural traits. Moreover, we can 
compare migrants who moved from the same origin country to the same destination country 
in the same year. We can even use within-country variation in individualism for natives. 

While none of the approaches and extensions exploit truly exogenous variation in 
individualism, they hold different aspects of the institutional and economic environment 
constant. Since all approaches lead to very similar conclusions regarding the link between 
individualism and economic outcomes, it is highly unlikely that our estimates simply reflect 
the economic and institutional environment intertwined with individualism. 
  

Culture#_CTVL0019e3bc85a29c94954984c7a2f14e4497b
Long-Term#_CTVL001fb063d97e8064954984c7a2f14e4497b


17 

 

Table 1. Individualism and Cognitive Skills: Hofstede IDV  
 First-generation migrants  Second-generation migrants 
 (1) (2) (3) (4)  (5) (6) (7) 

Hofstede IDV 0.261*** 0.257*** 0.264*** 0.290***  0.223*** 0.256*** 0.228*** 

 (0.039) (0.038) (0.038) (0.049)  (0.063) (0.055) (0.056) 

Age  0.021*** 0.021** 0.021**   0.049*** 0.050*** 

  (0.007) (0.009) (0.009)   (0.009) (0.008) 

Age squared (/100)  -0.045*** -0.045*** -0.045***   -0.078*** -0.080*** 

  (0.008) (0.009) (0.009)   (0.014) (0.014) 

Female  -0.218*** -0.226*** -0.227***   -0.216*** -0.210*** 

  (0.025) (0.025) (0.025)   (0.022) (0.021) 

Fixed effects         
Destination country Yes Yes Yes Yes  Yes Yes Yes 
Year of migration Yes Yes Yes Yes     
Destination country ൈ 
year of migration   Yes Yes     

Continental    Yes    Yes 
Different language        Yes 
Destination country ൈ  
different language        Yes 

R-squared 0.11 0.14 0.24 0.24  0.06 0.12 0.14 
Observations 15,349 15,349 15,349 15,349  13,372 13,372 13,372 
Origins 68 68 68 68  84 84 84 

Notes: The table shows the results for numeracy test scores in the sample of first-generation migrants (Columns (1) to (4)) 
and second-generation migrants (Columns (5) to (7)). Observations are weighted, giving each destination country the same 
weight. Numeracy test scores are standardized to a mean of 0 and a standard deviation of 1 in the full international sample. 
+RIVWHGH�,'9�UHIHUV�WR�+RIVWHGH¶V�LQGLYLGXDOLVP�LQGH[�DQG is standardized to a mean of 0 and a standard deviation of 1 in 
the full international sample. Continental fixed effects refer to the continent of origin country for first-generation migrants 
and to the most plausible continent of parental origin for second-generation migrants (see Section B). Origins refer to 
origin country for first-generation migrants and origin language for second-generation migrants. Standard errors clustered 
at the origin-country level for first-generation migrants and at the origin-language level for second-generation migrants 
reported in parentheses. *** Significant at the 1 percent level. ** Significant at the 5 percent level. * Significant at the 10 
percent level. 
Data sources: PIAAC, Hofstede (2001). 

V. Individualism and Cognitive Skills 

 Main Results 
Table 1 presents our results from estimating equation (1). By conditioning only on 

destination country and year of migration fixed effects, it can be seen that a one-standard-
deviation increase in origin-country Hofstede IDV is associated with an increase in 
numeracy skills by 0.26 standard deviations for first-generation migrants (Column (1)). 
Columns (2) to (4) show that the results are robust to including sociodemographic controls, 
migration-year-specific destination country fixed effects, and continent-of-origin fixed 
effects. These results suggest that it is not a specific continent or specific migrant 
characteristic that drives the positive relationship between individualism and cognitive 
skills. The individualism estimate is also economically meaningful. For instance, Austria 
has a Hofstede IDV score of 55, which is somewhat above the international average (44). If 
an average Austrian migrant was as individualistic as an average U.S. person (individualism 
score: 91), then her numeracy skills would increase by half a standard deviation. To put this 
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into perspective, this roughly amounts to the learning progress made by school-attending 
PIAAC respondents between lower secondary and upper secondary education.23 This 
underlines the economic significance of individualism differences even between countries 
that are commonly regarded as Western and developed. We can also compare two 
neighboring countries, namely, Japan (46) and Korea (18). While Japan might seem like a 
collectivistic society from a U.S. perspective, among Asian countries it is, in fact, 
considered individualistic (Hofstede 2001). If an average Korean migrant was as 
individualistic as an average Japanese migrant, then her numeracy skills would increase by 
more than one-third of a standard deviation.24 

Importantly, we would expect that (part of) these skill differences of first-generation 
migrants are already present upon their arrival in the destination country. Figure 3 shows 
how the relationship between individualism and skills varies with years since immigration. 
We observe that first-generation migrants from high individualism cultures already have 
higher skills than low individualism migrants in the first years after immigration, which 
implies that migrants from different cultural backgrounds already arrive with different skill 
levels in the destination countries. While the skill gap between migrants from more and less 
individualistic cultures increases somewhat during the first years after arrival in the 
destination country, it remains fairly stable thereafter. 

An important feature of our international data is that we can also study effect 
heterogeneity with respect to the cultural values of the destination country. One potential 
worry is that our effects are driven merely by highly individualistic countries, which have 
developed (formal or informal) institutions that appreciate skills more. Figure 4(a) shows 
the interaction between skill returns and level of individualism in the sample of first-
generation migrants by plotting the destination-country-specific skill effect of Hofstede IDV 
DJDLQVW�WKH�GHVWLQDWLRQ�FRXQWU\¶V�+RIVWHGH�,'9�score. The figure reveals no relation between 
WKH� HIIHFW� RI� LQGLYLGXDOLVP�RQ� VNLOOV� LQ� D� GHVWLQDWLRQ� FRXQWU\� DQG� WKDW� FRXQWU\¶V� OHYHO� RI�
individualism. At the same time, the figure shows that the effects of individualism are partly 
specific to the destination country (see also Section V.D). 

However, the skill differences of first-generation migrants presented thus far may be 
driven by the institutional and economic environment of their origin countries rather than 
by cultural background. Reassuringly, individualism estimates for second-generation 
migrants are also statistically significant and sizeable (Columns (5) to (7) of Table 1), which 
                                                                 

23 This ³,6&('-OHYHO� HTXLYDOHQW´ is equal to 0.42 standard deviations. It is calculated by regressing 
numeracy skills of PIAAC respondents aged 16±18 years on an indicator that takes the value 1 if the 
respondent is currently in upper secondary education (ISCED  3A-B, C long) and 0 if the respondent is 
currently in lower secondary education (ISCED 2, 3C short). Regressions control for gender, age, number of 
books at home at age 15, indicators for first- or second-generation migrant status, and country fixed effects. 
The estimate provides an approximation of how much students learn on average transiting from lower 
secondary to upper secondary education. 

24 In Appendix Table A.3, we control for the educational background of migrants¶ parents and the number 
of books at KRPH�DW�DJH����DV�D�SUR[\�IRU�WKH�IDPLO\¶V�VRFLRHFRQRPLF�EDFNJURXQG��$GGLQJ�WKHVH�YDULDEOHV�
substantially reduces the individualism estimate, which is consistent with the idea that the family is the main 
locus where cultural values are formed and transmitted from one generation to the next. 
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suggest that the institutional and economic environment of the origin country is not a 
dominant confounding factor. However, these estimates are somewhat smaller than those 
for first-generation migrants. One potential explanation is that some cultural assimilation 
has taken place for the descendants of first-generation migrants (see, e.g., Duncan and Trejo 
2007 and Abramitzky et al. 2020 for cultural assimilation of migrants in the United States). 
Furthermore, the individualism estimates of second-generation migrants may be attenuated 
due to measurement error that arises from constructing a language-based indicator of 
cultural background (due to lacking information on the parental country of birth).25 

 

Figure 3. Skill-Integration Profiles for Individuals with High and Low Individualism 

 
Notes: The figure shows estimated margins of high and low individualism, respectively, by the years a migrant has spent 
in the destination country. The sample consists of first-generation migrants aged 16 to 65 years. Marginal effects obtained 
from a regression of numeracy (standardized to a mean of 0 and a standard deviation of 1 in the full international sample) 
on a dummy for high individualism (taking a value of 1 if an origin FRXQWU\�LV�DERYH�WKH�LQWHUQDWLRQDO�PHGLDQ�LQ�+RIVWHGH¶V�
individualism index and 0 otherwise) interacted with an indicator of the years-since-migration group (five groups); further 
controls are gender, a quadratic polynomial in age, destination-country fixed effects, and origin-continent fixed effects. 
Error bars show standard errors clustered at the origin-country level. 
Data sources: PIAAC, Hofstede (2001).   

                                                                 
25 In the German sample, we can compare individualism estimates when assigning the cultural background 

of second-generation migrants either based on the parental country of birth or based on the language spoken 
at home in childhood. Appendix Table A.4 presents the results. The two assignment procedures lead to rather 
similar individualism coefficients; in fact, the language-based individualism estimate is even somewhat larger. 
Thus, inferring the cultural background of second-generation migrants from the origin language does not 
appear to matter for the German results, but it is unclear whether this finding carries over to the other countries 
in the sample, especially to traditional immigration countries such as the United States and the United 
Kingdom. 
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Figure 4. Destination Country Effect Heterogeneity 

(a) Destination-Specific Hofstede IDV Effect Size DQG�'HVWLQDWLRQ�&RXQWU\¶V�+RIVWHGH�,'9 

 
(b) Destination-Specific Hofstede IDV and LTO Effect Sizes 

 
Notes: The figure shows destination country-specific effect heterogeneity using the sample of first-generation migrants.  
Figure 4(a) plots the destination country-specific effect of Hofstede individualism (IDV) on numeracy skills against the 
GHVWLQDWLRQ�FRXQWU\¶V�+RIVWHGH�,'9�VFRUH��'HVWLQDWLRQ�FRXQWU\-specific effects are obtained by regressing numeracy skills 
on origin-country Hofstede IDV interacted with dummies for destination countries. Figure 4(b) plots the destination 
country-specific effect of Hofstede IDV on numeracy skills against the destination country-specific effect of Hofstede 
long-term orientation (LTO) on numeracy skills. Destination country-specific effects are obtained by regressing numeracy 
skills on origin-country Hofstede IDV and origin-country Hofstede LTO both interacted with dummies for destination 
countries. Due to the inclusion of Hofstede LTO in Figure 4(b), the results on Hofstede IDV between Figures a) and b) 
are slightly different. However, the correlation between coefficients on Hofstede IDV in both figures is equal to 0.97.  
Data sources: PIAAC, Hofstede (2001). 
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 Selective Migration 
A main threat to identification in the epidemiological approach is that migrants are not 

randomly drawn from their origin-country populations. In fact, it could be that migrants are 
more individualistic than non-migrants, which would potentially explain our results if 
individualism and cognitive skills are indeed positively correlated. In contrast to previous 
literature, we can actually test for migrant selection on individualism using our person-level 
individualism measure for origin countries participating in the PIAAC survey (see 
Section VI.B). To do so, we compare the average level of individualism and the 
individualism distributions of natives and first-generation migrants originating from the 
same country (see Appendix Figure C.3 and Figure C.4). By pooling all PIAAC countries, 
we observe that the level of individualism of migrants and non-migrants is virtually identical 
and that the distributional differences are tiny. We also test for migrant selection by country. 
We do so for the 17 PIAAC countries where we can observe at least 100 first-generation 
migrants originating from the respective country, which is a sample size that we consider 
necessary to meaningfully compare individualism distributions at the country level. There 
is no systematic pattern of migrant selection. We find a positively selected migrant 
population in six countries (Finland, France, Germany, Sweden, the UK, and the US), while 
migrants are negatively selected on individualism in five countries (Korea, Lithuania, 
Poland, the Russian Federation, and Turkey). In another six countries (the Czech Republic, 
Greece, Ireland, Italy, the Netherlands, and the Slovak Republic), migrants are not selected 
on individualism. Thus, based on this analysis and given that we find positive effects of 
individualism on skills in each destination country, we conclude that migrant selection is 
not a first-order concern.  

However, since we can directly investigate migrant selection on individualism only for 
countries participating in PIAAC, most of which are highly developed, it is not clear 
whether this pattern translates to other, less developed origin countries. Therefore, we 
additionally account for the potential HQGRJHQHLW\� RI� PLJUDQWV¶� ORFDWLRQ� FKRLFH� E\�
controlling for skill-specific migration costs, which previous literature have highlighted as 
drivers of international migration decisions. These variables include geographic and 
linguistic distance (Mayer and Zignago 2011; Melitz and Toubal 2014; Adserà and 
Pytliková 2015), genetic distance (Krieger, Renner, and Ruhose 2018), and differences in 
returns to skills proxied by income inequality differences (Borjas 1987; Parey et al. 2017; 
Patt et al. 2021). The results, which are shown in Appendix Table C.1, suggest that none of 
these variables can explain the effect of individualism on cognitive skills. 

 Omitted Origin-Country Characteristics 
As outlined above, another potential concern in the epidemiological approach is origin-

country heterogeneity correlated with individualism and cognitive skills. For example, 
Gorodnichenko and Roland (2017) show that richer countries are more individualistic than 
their poorer counterparts. Thus, one worry is that migrants from more individualistic 
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countries are more skilled because they can spend more resources on skill acquisition. More 
resources may also lead to better educational systems and therefore to better educational 
outcomes. Gorodnichenko and Roland (2017) further show that individualism is positively 
correlated with innovativeness. Hence, migrants from more individualistic countries may 
accumulate more skills than migrants from less individualistic countries because the 
financial rewards for innovative activities, which are skill intense, are higher.  

In Appendix C.3, we show the robustness of our results to adding various origin-country 
characteristics. We include GDP per capita as a measure of economic strength, average 
PISA math scRUHV� DQG� ,4�PHDVXUHV� WR� SUR[\� IRU� WKH� TXDOLW\� RI� D� FRXQWU\¶V� HGXFDWLRQDO�
system, and patent applications per capita to proxy for country innovativeness. While the 
coefficient on individualism always remains significantly positive and sizeable, adding 
origin-country GDP per capita reduces the coefficient on individualism by approximately 
one-third compared to the main specification (see Column (4) of Table 1). However, even 
conditioning on all origin-country characteristics at the same time yields a highly significant 
and economically meaningful individualism estimate. It is important to note that origin-
FRXQWU\�FKDUDFWHULVWLFV�DUH�HQGRJHQRXV��µEDG�FRQWUROV¶� because any positive skill effect of 
individualism may translate into higher economic development and innovativeness (as 
shown by Gorodnichenko and Roland 2017). Therefore, it is unsurprising and actually 
reassuring that controlling for potential outcomes reduces the coefficient on individualism. 

Furthermore, we also address unobserved origin-country heterogeneity by means of an 
instrumental variable (IV) approach that exploits exogenous variation in individualism 
across countries. While an IV approach in an international setting is a somewhat heroic task, 
several historical determinants of present-day individualism are known from the literature. 
The most prominent factors are genetic particularities (e.g., Way and Lieberman 2010) and 
pathogen prevalence (Fincher et al. 2008). In Appendix C.4, we discuss an empirical 
strategy to isolate the stable component of individualism (which is not confounded by other 
country-of-origin characteristics) by exploiting a genetic instrument for individualism based 
RQ�D�VPDOO�DQG�UDQGRP�SRO\PRUSKLVP��$���*��LQ�WKH�ȝ-opioid receptor gene. The genetic 
trait makes social exclusion more painful for individuals, which leads to lower levels of 
individualism in countries with a high prevalence of A118G. This strategy follows the 
approach discussed in Gorodnichenko and Roland (2017) who exploit cross-country 
differences in the prevalence of A118G to determine the causal effect of individualism on 
economic growth. Using the prevalence of A118G as an instrument in our epidemiological 
approach, we find that the IV estimate of individualism is very close to the OLS estimate. 
If anything, the OLS approach seems to slightly underestimate the true relationship between 
individualism and cognitive skills.  

 Long-Term Orientation and Other Cultural Traits 
$PRQJ�DOO�WUDLWV�LQ�+RIVWHGH¶V�PRGHO�RI�FXOWXUH��WKH�HFRQRPLFV�OLWHUDWXUH�KDV�IRFXVHG�WKH�

greatest amount of attention on long-term orientation (LTO), which is associated with the 
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ability to defer gratification and exert self-control, as an important determinant of economic 
outcomes (see, e.g., Galor and Özak 2016; Figlio et al. 2019). We add to this literature by 
showing that long-term orientation is also an important determinant of adult skills (see 
Column (1) of Table 2). This result complements previous findings by Figlio et al. (2019), 
who document a positive effect of long-term orientation on the skill formation of children. 
However, by conditioning on both individualism and long-term orientation in Column (2) 
of Table 2, we find that the coefficient on individualism is more than twice as large as the 
coefficient on long-term orientation (-value of the difference in the coefficients is 0.01).26 
Interestingly, the coefficients from the inclusion of both traits are identical to the 
coefficients that are obtained by including the traits separately (compare Column (1) for 
long-term orientation and Column (4) of Table 1 for individualism), which indicates that 
both measures have independent effects on skills. Including all remaining traits from the 
Hofstede cultural model (i.e., power distance, uncertainty avoidance, and masculinity) in 
Column (3) of Table 2 does not change the conclusions. 

Figure 4(b) shows that the average effect of long-term orientation across all countries 
conceals important destination-specific effect heterogeneity. First, the heterogeneity of the 
skill effect of long-term orientation is strongly correlated (ݎ ൌ ͲǤͺ) with the heterogeneity 
of the individualism effect discussed above. For most countries, the individualism estimate 
is larger than the estimate for long-term orientation. However, an important exception is the 
United States, which shows by far the highest estimate for long-term orientation among all 
countries (while the individualism estimate is close to the international average). With an 
Hofstede LTO score of 26, the United States is in the lowest tercile of the international LTO 
distribution, in the neighborhood of countries such as Uruguay and Algeria. Arguably, the 
large effect of long-term orientation may explain why Asian-Americans are so successful 
in the United States; according to statistics provided by the Pew Research Center referring 
to 2015 (Budiman and Ruiz 2019), Asian-Americans have a median household income 
equal to $73,060, which is substantially larger than the average income of $53,600 among 
all U.S. households. The same data also show that Asian migrants have the highest share of 
university graduates among all ethnicities. However, Asians usually have a low 
individualism background (with an average Hofstede IDV score of 28.5 compared to the 
international average of 44),27 while at the same time, they score relatively high on long-
term orientation (with an average Hofstede LTO value of 53, compared to the international 
average of 45). Thus, judging the importance of cultural traits may be misleading if they are 
studied in isolation. 

                                                                 
26 All cultural traits in Table 2 are standardized to a mean of 0 and a standard deviation of 1 in the full 

international sample. 
27 Asian countries (including Pacific islands) in our sample include Bangladesh (Hofstede IDV score of 20), 

China (20), Hong Kong (25), Indonesia (14), India (48), Iran (41), Israel (54), Japan (46), Korea (18), Malaysia 
(26), Pakistan (14), Philippines (32), Russian Federation (39), Singapore (20), Thailand (20), and Vietnam 
(20). The average for Asia reported in the text is an unweighted average of the Hofstede IDV scores of all 
Asian sample countries. 
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In fact, the U.S.-specific estimates illustrate that the effect of culture can work through 
different cultural traits at the same time. Therefore, it is important to examine the robustness 
of the individualism effect in a model that includes other cultural traits that are conceptually 
related to each other. We perform this analysis in Columns (4) to (9) of Table 2. We start 
with trust in Column (4), which is measured as averaged generalized trust taken from the 
World Values Survey (WVS, Inglehart et al. 2014). Trust is positively related to skills. This 
is not surprising given that trust is highly predictive of various economic outcomes (Guiso, 
Sapienza, and Zingales 2006). However, the coefficient on individualism is reduced only 
slightly and remains larger than the coefficient on trust. As discussed in Section II, human 
capital theory highlights the importance of the two economic preferences, namely, patience 
and risk-taking for educational decisions. Therefore, Columns (5) and (6) examine how the 
importance of individualism for skills changes when we condition on cross-country cultural 
differences in patience and risk-taking. The data come from the Global Preference Survey 
(GPS). In line with the literature, we find that patience is highly positively associated with 
skills, while risk-taking is (weakly) negatively associated with skills. While adding patience 
somewhat reduces the individualism coefficient, it remains large and highly significant. 
Together with the analysis on long-term orientation, which also captures time preferences, 
these findings extend the previous evidence found regarding the role of time preferences for 
the educational achievement of children in skill formation in adulthood. In Columns (7) to 
(9), we check whether the relationship between individualism and skills is affected by 
altruism, positive reciprocity, and negative reciprocity, respectively. None of these traits 
have a substantial impact on the individualism coefficient. Finally, by including all cultural 
traits simultaneously in Columns (10) and (11), we find that the skill effect of individualism 
cannot be explained by other cultural traits. In fact, individualism is by far the strongest 
predictor of adult skills. 
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Table 2. Individualism and Cognitive Skills:  
Hofstede IDV, Hofstede LTO, and Other Country-of-Origin Cultural Traits 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 
Hofstede IDV  0.290*** 0.249*** 0.230*** 0.190*** 0.291*** 0.278*** 0.298*** 0.293*** 0.203*** 0.246*** 

  (0.044) (0.049) (0.045) (0.048) (0.052) (0.047) (0.048) (0.048) (0.056) (0.057) 
Hofstede LTO 0.159*** 0.158*** 0.150***        0.091* 

 (0.058) (0.038) (0.037)        (0.048) 
Hofstede Power Distance   -0.073        -0.033 

   (0.058)        (0.057) 
Hofstede Uncertainty Avoidance   -0.016        0.069 
   (0.040)        (0.060) 
Hofstede Masculinity   -0.034        -0.030 

   (0.054)        (0.052) 
Trust (WVS)    0.133***      0.069 0.056 

    (0.044)      (0.055) (0.077) 
Patience (GPS)     0.176***     0.129** 0.083 

     (0.041)     (0.052) (0.057) 
Risk (GPS)      -0.004    -0.029 0.021 

      (0.043)    (0.037) (0.037) 
Altruism (GPS)       0.089**   -0.026 -0.028 

       (0.043)   (0.099) (0.095) 
Positive Reciprocity (GPS)        0.080**  0.055 0.059 

        (0.035)  (0.077) (0.074) 
Negative Reciprocity (GPS)         -0.077 -0.060 -0.076 

         (0.063) (0.052) (0.046) 
Covariates Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
R-squared 0.21 0.25 0.25 0.25 0.25 0.24 0.24 0.24 0.24 0.26 0.26 
Observations 15,349 15,349 15,349 15,349 15,349 15,349 15,349 15,349 15,349 15,349 15,349 
Origin countries 68 68 68 68 68 68 68 68 68 68 68 

Notes: The table shows the results for numeracy test scores adding other country-of-origin cultural traits in the sample of first-generation migrants. Observations are weighted, giving each destination 
country the same weight. Numeracy test scores are standardized to a mean of 0 and a standard deviation of 1 in the full international sample. All cultural measures are standardized to a mean of 0 and a 
standard deviation of 1 in the full international sample. See text for the definition of further variables. Missing observations in the cultural variables are imputed by the international mean (at the country 
level). Covariates: age, age squared, and gender. Fixed effects: destination country, year of migration, destination country ൈ year of migration, and continent of origin country. Standard errors clustered 
at the origin-country level reported in parentheses. *** Significant at the 1 percent level. ** Significant at the 5 percent level. * Significant at the 10 percent level.  
Data sources: PIAAC, Hofstede (2001), World Values Survey (WVS, Inglehart et al. 2014), Global Preference Survey (GPS, Falk et al. 2018). 
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VI. Individualism and Cognitive Skills: Methodological Extensions 

 Language-Level Measure of Individualism 
:KLOH�+RIVWHGH¶V� �DQG�PRVW�RWKHU�� LQGLYLGXDOLVP�PHDVXUHV�vary at the country level, the 

index by Kashima and Kashima (1998) (Kashima IDV) is language-based and thus has within-
country variation if multiple languages are spoken in an origin country.28 This index is based 
on the idea that language and culture are closely related and that pronoun drop rules have 
developed from a specific culture. If a language permits pronoun drop, such as Italian or 
Spanish, this indicates collectivistic culture because the emphasis is on the action rather than 
the actor. If pronoun drops are not permitted, such as in English or German, this indicates 
individualistic culture because the focus is on the actor. We assign first-generation migrants the 
Kashima IDV score based on their origin language.29 In our sample, 34 percent of the migrants 
speak a language in which pronoun drops are not allowed, which shows that the relevant 
variation comes from a sizeable part of the sample. Overall, 56 percent of the origin countries 
in our sample show variation in the Kashima measure among their first-generation emigrants. 

Columns (1) to (4) of Table 3 show the results from estimating the standard epidemiological 
approach outlined in equation (1) with the Kashima IDV index. Standard errors are clustered at 
the origin-language level. We find a strong and significant positive relationship between 
Kashima IDV and skills; migrants who speak a language that reflects an individualistic cultural 
background have approximately 0.7 standard deviations higher cognitive skills compared to 
migrants who speak a language indicative of collectivist culture (Column 4). Thus, our results 
are not specific to measuring individualism based on the Hofstede scale.30  

In Column (5) of Table 3, we add origin-country fixed effects to exploit within-origin-
country between-language variation in culture. While it is not surprising that the coefficient on 
Kashima IDV decreases when thoroughly controlling for origin country characteristics, we still 
find a significant and sizeable effect of individualism on cognitive skills. In Column (6), we 
even control for destination-specific origin country fixed effects to allow for heterogeneity in 
the origin country by destination country. Here, we compare migrants from the same origin 
country who move to the same destination country but speak different languages; illustrative 
examples are Swiss migrants who move to France speaking French or German (no pronoun 
drop allowed) versus Italian (pronoun drop allowed) or Tunisian migrants who move to Israel 
speaking Arabic (pronoun drop allowed) versus French (no pronoun drop allowed). Thus, this 

                                                                 
28 An additional source of within-country variation comes from migrants who speak a language different from 

the origin-FRXQWU\¶V�PDLQ�ODQJXDJH�� 
29 Our language-based cultural assignment of the Kashima IDV index follows the same procedure we apply 

when assigning Hofstede IDV to second-generation migrants (see Section III.B). That is, we use information on 
the language first learned at home during childhood (and still understood). If this language information is not 
available (or identical to the official language of the destination country), then we use any other language learned 
at home during childhood (and still understood) or the language currently spoken at home. Note that we cannot 
perform the Kashima IDV analysis with origin-country fixed effects for second-generation migrants because we 
do not observe parental country of birth in PIAAC. 

30 In Appendix B.3, we show results for other individualism measures, thereby providing further evidence for 
the robustness of our results to the measurement of individualism. 
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specification accounts for cross-country heterogeneity at the level of the destination country, 
the origin country, and the destination-origin-country pair. It also accounts for time-invariant 
migration costs (such as geographic distance, cultural distance, and migration policies). Even 
in this very demanding specification, we find a significant and economically meaningful 
individualism effect on cognitive skills. Therefore, we conclude that our results are not driven 
by omitted origin-country variables. 

Table 3. Individualism and Cognitive Skills: Kashima IDV 
 Between origin countries  Within origin countries 
 (1) (2) (3) (4)  (5) (6) 

Kashima IDV 0.663*** 0.664*** 0.655*** 0.654***  0.345*** 0.215*** 

 (0.094) (0.098) (0.094) (0.082)  (0.042) (0.064) 

Age  0.028*** 0.026*** 0.026***  0.026*** 0.022*** 

  (0.006) (0.008) (0.008)  (0.008) (0.008) 

Age squared (/100)  -0.053*** -0.050*** -0.051***  -0.052*** -0.049*** 
  (0.006) (0.008) (0.008)  (0.006) (0.007) 

Female  -0.223*** -0.217*** -0.220***  -0.231*** -0.229*** 
  (0.033) (0.033) (0.032)  (0.028) (0.029) 

Fixed effects        
Destination country Yes Yes Yes Yes  Yes Yes 
Year of migration Yes Yes Yes Yes  Yes Yes 
Destination country ൈ year of migration    Yes Yes  Yes Yes 
Continental    Yes    
Origin country      Yes Yes 
Destination country ൈ origin country       Yes 

R-squared 0.13 0.16 0.25 0.26  0.32 0.41 
Observations 16,020 16,020 16,020 16,020  16,020 16,020 
Origin languages 39 39 39 39  39 39 

Notes: The table shows the results for numeracy test scores in the sample of first-generation migrants. Observations are 
weighted, giving each destination country the same weight. Numeracy test scores are standardized to a mean of 0 and a standard 
deviation of 1 in the full international sample. Kashima IDV refers to the individualism index by Kashima and KashimaKashima 
and Kashima (1998); the index is a binary variable, taking the value of 1 if the origin language does not allow a pronoun drop 
(indicating an individualist country) and of 0 if a pronoun drop is permitted (indicating a collectivistic country). Continental 
fixed effects refer to the continent of the origin country. Standard errors clustered at the origin-language level reported in 
parentheses. *** Significant at the 1 percent level. ** Significant at the 5 percent level. * Significant at the 10 percent level. 
Data sources: PIAAC, Kashima and Kashima (1998). 

 Person-Level Measure of Individualism 
Country-level and language-level individualism measures reflect the average level of 

individualism of a society. A unique feature of PIAAC is that it also allows us to construct an 
individualism index that varies at the person level. The approach enables the comparison of 
outcomes of migrants from the same origin country and language. That is, we exploit 
differences in individualism that occur between migrants (or migrant families) with the same 
broad cultural background. Using person-level variation in individualism within countries, we 
can also more credibly examine the role of individualism in human capital formation for 
natives. If it is true that cultural traits are formed within the family and are fairly stable across 
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generations, then we would expect to find a similarly strong influence of individualism across 
samples of natives and migrants.  

PIAAC includes items that capture the most important elements of individualism 
emphasized in previous literature, namely, freedom and challenge-seeking²two fundamental 
parts of Hofstede¶V�LQGLYLGXDOLVP�LQGH[²and broad-mindedness and cognitive style²which 
are emphasized in other individualism measures. More specifically, we use the following 
PIAAC items to construct person-level individualism index (person-level IDV): i) planning 
RQH¶V own activities at work, ii) using RQH¶V own approach to the job, iii) managing RQH¶V own 
time at work, iv) solving complex problems at work, v) enjoying learning new things, vi) getting 
to the bottom of difficult things, and vii) seeing if different ideas fit together.31 

The first three items measure different behaviors that express freedom and autonomy at the 
workplace, i.e., behaviors that are strongly valued by individualists and frequently used to 
measure individualism (Hofstede 2001; Oyserman, Coon, and Kemmelmeier 2002; 
Gorodnichenko and Roland 2012). Items iv) to vi) capture a desire for intellectual challenge 
and growth²both at the workplace and in the private domain²that is also strongly linked to 
individualism (Hofstede 2001, Gorodnichenko and Roland 2012).32 Item vii) reflects both 
openness-related and cognition-related aspects of individualism. Individualism is associated 
with an analytical rather than holistic cognitive style (Choi and Nisbett 1998; Nisbett et al. 
2001), which favors the investigation and resolution of potential contradictions as captured by 
item vii). To construct our measure of person-level IDV, we follow Kling, Liebman, and Katz 
(2007) and first standardize each item by subtracting the mean and dividing by the standard 
deviation. We then compute the mean across all standardized items and standardize again.33 
The spatial pattern is very similar to that of Hofstede IDV depicted in Appendix Figure A.2; 
the correlation between (aggregated) person-level IDV and Hofstede IDV is 0.52.  

In this analysis, we use all migrants with origin-country and origin-language information for 
first- and second-generation migrants, respectively (necessary for clustering standard errors).34 
Moreover, we can also extend the analysis to natives. In the person-level IDV estimations, we 
have observations for 159,068 natives (from 31 origin countries), 21,451 first-generation 
migrants (from 212 origin countries), and 17,869 second-generation migrants (speaking 123 
origin languages). 
  

                                                                 
31 Appendix B.4 describes in detail on which survey items person-level IDV is based and provides both an 

assessment of the internal reliability and a cross-validation using existing country-level individualism measures. 
32 The desire for intellectual challenge as measured by items iv) to vi) is considered particularly important in 

the context of innovation (Gorodnichenko and Roland 2017). 
33 Using latent factors extracted from factor analysis results in a person-level IDV measure that is very highly 

correlated with the averaged measure (ݎ  ͲǤͻ). 
34 To account for the fact that some PIAAC countries have only very few migrants, we restrict the sample of 

first-generation (second-generation) migrants to PIAAC countries with at least 100 first-generation (second-
generation) migrants. The results are robust to estimating effects of person-level IDV in the more restricted main 
analytical sample. The results are also similar when we use an extended sample that includes first-generation 
(second-generation) migrants without origin-country (origin-language) information. 
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Table 4. Individualism and Cognitive Skills: Person-Level IDV 

 First-generation 
migrants  Second-generation 

migrants  Natives 
 (1) (2)  (3) (4)  (5) 

Person-level IDV 0.353*** 0.289***  0.301*** 0.290***  0.258*** 

 (0.021) (0.021)  (0.029) (0.030)  (0.013) 

Age 0.004 0.007  0.025*** 0.024***  0.025*** 

 (0.006) (0.006)  (0.006) (0.005)  (0.004) 

Age squared (/100) -0.022*** -0.029***  -0.042*** -0.042***  -0.044*** 

 (0.007) (0.007)  (0.009) (0.009)  (0.005) 

Female -0.172*** -0.196***  -0.152*** -0.152***  -0.160*** 

 (0.019) (0.018)  (0.022) (0.023)  (0.017) 

Fixed effects        
Destination country Yes Yes  Yes Yes  Yes 
Year of migration Yes Yes      
Destination country ൈ year of migration Yes Yes      
Continental Yes   Yes    
Origin country  Yes      
Destination country ൈ origin country  Yes      
Origin language     Yes   
Destination country ൈ origin language     Yes   
R-squared 0.29 0.44  0.19 0.24  0.26 
Observations 21,451 21,451  17,869 17,869  159,068 
Origins 212 212  123 123  31 

Notes: The table shows the results for numeracy test scores in the sample of first-generation migrants (Columns (1) and (2)), 
second-generation migrants (Columns (3) and (4)), and natives (Column (5)). Observations are weighted, giving each 
destination country the same weight. Numeracy test scores are standardized to have a mean of 0 and a standard deviation of 1 
in the full international sample. Person-level IDV refers to our newly constructed individualism index that varies at the person 
level; the index is standardized to a mean of 0 and a standard deviation of 1 in the full international sample. Continental fixed 
effects refer to the continent of origin country for first-generation migrants and to the most plausible continent of parental origin 
for second-generation migrants (see Section IV.B). Origins refer to origin countries for first-generation migrants, origin 
languages for second-generation migrants, and destination countries for natives. Standard errors clustered at the origin-country 
level for first-generation migrants, at the origin-language level for second-generation migrants, and at the destination-country 
level for natives, reported in parentheses. *** Significant at the 1 percent level. ** Significant at the 5 percent level. * 
Significant at the 10 percent level. 
Data source: PIAAC. 

The relationship between skills and individualism measured by person-level IDV is shown 
in Table 4. When deriving inference, we allow for correlations in the error term at the origin-
country and origin-language levels for first- and second-generation migrants, respectively. 
Clustering at this level allows for an arbitrary correlation of skills among migrants from the 
same origin country or language in the various destinations. The empirical analysis starts again 
with a replication of the epidemiological approach, thereby replacing Hofstede IDV with 
person-level IDV (see Columns (1) and (3) for first- and second-generation migrants, 
respectively). The person-level IDV measure enables us to very rigorously control for origin-
country or origin-language confounds. To do so, Columns (2) and (4) add fixed effects for the 
destination-specific origin country (for first-generation migrants) and for the destination-
specific origin-language (for second-generation migrants), respectively, which allows the 
investigation of individual-level variation in individualism among migrants from the same 
origin in the same destination. For comparison, Column (5) exploits within-country variation 
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in individualism and skills in the sample of natives. Overall, the results indicate a strong and 
significant positive association between individualism and cognitive skills, which is strikingly 
similar across samples of natives and migrants.35 Thus, the results are consistent with the view 
that cultural traits are primarily transmitted within the family. 

 

Figure 5. Skill-Age Profiles for Individuals with High and Low Individualism 

 
Notes: The figure shows estimated margins of high and low individualism by age group. The sample includes first-generation 
migrants aged 16 to 65 years. Marginal effects obtained from a regression of numeracy (standardized to a mean of 0 and a 
standard deviation of 1 in the full international sample) on a dummy for high individualism (taking a value of 1 if an origin 
country is above the international medLDQ�LQ�+RIVWHGH¶V�LQGLYLGXDOLVP�index and 0 otherwise) interacted with an indicator for 
the age group (four groups); further controls are gender, migration-year-specific destination-country fixed effects, and origin-
continent fixed effects. Error bars show standard errors clustered at the origin-country level. 
Data sources: PIAAC, Hofstede (2001).  

VII. Individualism and Skill Dynamics over the Life-Cycle 
After having provided extensive evidence to support the idea that individualism affects the 

level of cognitive skills in adulthood, we now shed light on skill accumulation and investment 
patterns over the life-cycle. We will also provide insights into the mechanisms through which 
the effect of individualism on skills materializes. 
                                                                 

35 Our person-level IDV index includes various items directly connected to the labor market, to capture 
+RIVWHGH¶V�FRQFHSW�RI�LQGLYLGXDOLVP��+RZHYHU� one may be worried that our person-level IDV measure overly 
emphasizes labor market aspects. Therefore, we additionally construct indices that rely only on Items i) to iv) to 
construct a work-related index and on Items v) to vii) to construct a non-work-related index (see Appendix B.4 for 
details). Appendix Table B.5 shows that the results are very similar for the different person-level IDV measures 
across samples of natives and migrants. These results provide further evidence that our conclusions do not depend 
on a specific definition of individualism. 
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 Skill Formation over the Life-Cycle 
Figure 5 illustrates that individualism not only affects the level of skills at a given point in 

time but also influences skill accumulation over the life-cycle. Specifically, the figure shows 
the linear prediction of the skill-age profile for first-generation migrants from countries with 
DERYH��³KLJK´��DQG�EHORZ��³ORZ´��PHGLDQ�+RIVWHGH�IDV scores. We observe a skill advantage 
of migrants from more individualistic cultures over those from less individualistic cultures over 
the entire life cycle. While the skill gap tends to widen after labor-market-entry age, the 
differences found before the age of 25 are relatively modest and not statistically significant. 
This finding is in line with the result in Figlio et al. (2019), who show that individualism does 
not significantly affect the test scores of high-school-attending migrant children in Florida. 
However, after labor market entry, migrants from less individualistic cultures face a steady 
decline in skills over their lifetime. The skills of migrants from more individualistic cultures, 
on the other hand, are rather stable until the beginning of labor market prime age and, afterward, 
deteriorate more slowly than those of migrants from less individualistic cultures. The increasing 
skills advantage of more vs. less individualistic migrants over the life-cycle is also consistent 
with the idea of dynamic skill complementarities (e.g., Cunha and Heckman 2007, Cunha, 
Heckman, and Schennach 2010, Aizer and Cunha 2012). This literature posits that the return to 
skills investments is higher for those with a hLJKHU�LQLWLDO�OHYHO�RI�VNLOOV��³VNLOOV�EHJHW�VNLOOV´�� 

The cross-sectional nature of the PIAAC data does not allow us to distinguish between age 
and cohort effects. To provide more compelling evidence that individualism affects skill 
accumulation over time, we use longitudinal German PIAAC-L data (see Section III.D). In 
value-added models, we explain skill growth over a period of three years. More specifically, 
we continue to pursue an epidemiological approach by examining how the change in PLJUDQWV¶ 
skills between 2012 and 2015 is affected by origin-country individualism. Estimations 
condition on the skill level in 2012, which addresses time-invariant unobserved individual 
heterogeneity. We implement this value-added approach by regressing the numeracy skills of 
individual ݅ in 2015 on her cultural background, as measured by origin-country Hofstede IDV, 
numeracy skills in 2012, and individual-level controls (quadratic polynomial in age and 
gender):  

ǡଶଵହܯܷܰ  (2) ൌ ߚ  തതതതതܸܦܫଵߚ  ǡଶଵଶܯଶܷܰߚ  ǡଶଵଶࢄ
ᇱ ࢽ  ௬ߤ  ܿ   .ݑ

To maximize the sample size, we run our analysis on the joint sample of first- and second-
generation migrants, always controlling for migrant type. Following our epidemiological 
approach, we also add year-of-migration fixed effects (for first-generation migrants), ߤ௬, and 
continent-of-origin fixed effects, ܿ, which are based on all possible combinations of the 
UHVSRQGHQW¶V�� WKH� IDWKHU¶V�� DQG� WKH� PRWKHU¶V� FRXQWU\� RI� ELUWK�� 6ince the value-added 
specification aims at identifying the effect of individualism on skill growth, we may worry that 
the results are affected by different skill formation patterns over the life-cycle. Thus, controlling 
for lagged skills in a simple linear fashion might not be flexible enough to capture the full effect 
of lagged skills on the current skill level. We therefore also provide results in which we interact 
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age and age squared with lagged skills, which controls more flexibly for age-specific skill 
dynamics. 

Consistently across specifications, Table 5 shows that coming from a more individualistic 
culture not only affects the level of skills but is also associated with skill growth over time. In 
the full-control specification, a one-standard-deviation increase in Hofstede IDV corresponds 
to a 0.09 standard deviation increase in numeracy skills between 2012 and 2015 (Column (4)).36 
The magnitude of this effect is only slightly below the male-female gap in numeracy skills, 
which amounts to 0.11 standard deviations in the main specification.  

Table 5. Individualism and Cognitive Skills: Value-Added Approach 
 (1) (2) (3) (4) 

Hofstede IDV 0.059** 0.059** 0.085*** 0.085** 
 (0.027) (0.022) (0.028) (0.033) 

Numeracy in 2012 0.751*** 0.750*** 0.749*** 0.675*** 
 (0.014) (0.016) (0.017) (0.079) 

Age -0.010 -0.007 -0.012 -0.010 
 (0.010) (0.015) (0.017) (0.016) 

Age squared (/100) 0.003 0.005 0.008 0.005 
 (0.013) (0.019) (0.021) (0.020) 

Female -0.127*** -0.125*** -0.111*** -0.111** 
 (0.018) (0.030) (0.038) (0.042) 

Second-generation migrant -0.052 0.026 -0.001 -0.003 
 (0.033) (0.057) (0.054) (0.054) 
Fixed effects     
Year of migration  Yes Yes Yes 
Continental   Yes Yes 
Age-specific numeracy in 2012    Yes 
Age-squared-specific numeracy in 2012    Yes 
R-squared 0.66 0.69 0.69 0.69 
Observations 821 821 821 821 

Notes: The table shows the value-added results for numeracy test scores measured in 2015 in the joint sample of first- and 
second-generation migrants in Germany. Numeracy test scores are standardized using the standard deviation of the full 
LQWHUQDWLRQDO� VDPSOH�DV�³QXPHUDLUH�´�+RIVWHGH� ,'9�UHIHUV� WR�+RIVWHGH¶V� LQGLYLGXDOLVP� LQGH[�DQG� LV� VWDQGDUGized using the 
standard deviation RI�WKH�IXOO�LQWHUQDWLRQDO�VDPSOH�DV�³QXPHUDLUH�´�Continental fixed effects are included for each combination 
RI�WKH�UHVSRQGHQW¶V��WKH�IDWKHU¶V��DQG�WKH�PRWKHU¶V�FRXQWU\�RI�ELUWK��<HDU�RI�PLJUDWLRQ�LV�VHW�HTXDO�WR�\HDU�RI�Eirth for second-
generation migrants. Standard errors two-way clustered at the level of the origin country of the respondent and the level of the 
interaction of IDWKHU¶V�and PRWKHU¶V�FRXQWU\�RI�ELUWK�LQ�SDUHQWKHVHV���6LJQLILFDQW�DW�WKH���SHUFHQW�OHYHO��* Significant at the 
5 percent level. * Significant at the 10 percent level. 
Data sources: German PIAAC-L, Hofstede (2001). 

  

                                                                 
36 Appendix D shows that the results from the value-added model are remarkably similar when we add a large 

number of controls that were elicited in PIAAC-L (but not in PIAAC). These include personality traits (i.e., the 
Big-Five, grit, internal and external locus of control, risk preferences, and trust), family background (i.e., 
RFFXSDWLRQ�RI�UHVSRQGHQW¶V�PRWKHU�DQG�IDWKHU��QXPEHU�RI�VLEOLQJV��DQG�QXPEHU�RI�\HDUV�VSHQW�ZLWK�ERWK��ELRORJLFDO��
parents), and the educational history (i.e., final high-school grades in mathematics and German). The individualism 
estimates change only very little when including these controls, which suggests that the initial skill level does 
indeed capture relevant differences across individuals. 
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Table 6. Individualism and Skill Investments over the Life-Cycle 
 (1) (2)  (3) (4) (5)  (6) (7) (8) 
 Formal education  Non-formal adult education  Informal adult education 

 Years of 
education 

University 
degree  Training 

on-the-job 
Any other 
training 

Training to 
increase 

knowledge 
 Read  

newspaper 

Read 
professional  

journals 

Read 
books 

Hofstede IDV 0.616*** 0.069***  0.034*** 0.045*** 0.028***  0.147*** 0.141*** 0.173*** 
 (0.143) (0.013)  (0.008) (0.007) (0.010)  (0.030) (0.043) (0.035) 

Age 0.329*** 0.049***  0.019*** 0.017*** -0.002  0.035*** -0.003 -0.017** 
 (0.022) (0.004)  (0.003) (0.003) (0.005)  (0.006) (0.009) (0.009) 

Age squared -0.366*** -0.052***  -0.027*** -0.024*** 0.003  -0.036*** -0.002 0.030*** 
(/100) (0.028) (0.005)  (0.003) (0.003) (0.006)  (0.007) (0.012) (0.010) 

Female -0.054 0.015  -0.046*** -0.012 0.016  -0.004 -0.229*** 0.516*** 
 (0.109) (0.015)  (0.012) (0.015) (0.016)  (0.027) (0.038) (0.044) 

Fixed effects Yes Yes  Yes Yes Yes  Yes Yes Yes 

R-squared 0.36 0.27  0.14 0.16 0.24  0.20 0.16 0.19 
Observations 15,150 15,312  14,909 14,909 5,426  15,346 15,337 15,343 
Origin country 68 68  68 68 68  68 68 68 

Notes: The table shows the results for the outcome indicated in the column header in the sample of first-generation migrants. 
Observations are weighted, giving each destination country the same weight. Years of schooling: years of schooling to obtain 
the highest educational degree. University degree: a dummy variable equal to 1 if the respondent has a university degree and 0 
otherwise. Training on-the-job: dummy variable equal to 1 if respondent has participated in training on-the-job during the 12 
months prior to the survey, 0 otherwise. Any other training: dummy variable equal to 1 if respondent has participated in any 
training other than training on-the-job during the 12 months prior to the survey and 0 otherwise. Training to increase 
knowledge: dummy variable equal to 1 if respondent has participated in training to increase knowledge and skills, 0 otherwise 
(question only asked if respondent participated in training due to work-related reasons). Reading: indicates the frequency with 
which respondent reads outlets indicated in the column header in private life; variables take values of 1 (never), 2 (less than 
once a month), 3 (less than once a week but at least once a month), 4 (at least once a week but not every day), and 5 (every 
GD\���+RIVWHGH�,'9�UHIHUV�WR�+RIVWHGH¶V�LQGLYLGXDOLVP�LQGH[�DQG�LV�VWDQGDUGL]HG�WR�a mean of 0 and a standard deviation of 1 
in the full international sample. Fixed effects: destination country, year of migration, destination country ൈ year of migration, 
and continent of origin country. Standard errors clustered at the origin-country level reported in parentheses. *** Significant 
at the 1 percent level. ** Significant at the 5 percent level. * Significant at the 10 percent level. 
Data sources: PIAAC, Hofstede (2001). 

 Skill Investments over the Life-Cycle 
Next, we PDNH�XVH�RI�3,$$&¶V�ULFK�EDFNJURXQG�TXHVWLRQQDLUH to explain the influence of 

individualism on skill accumulation over the life-cycle by investments in skill-increasing 
activities. Specifically, PIAAC elicits information on respondents¶ academic achievement early 
in life and on their skill-investment activities later in life (both work-related and non-work-
related), all of which may affect skill accumulation. The following parsimonious skill 
production function illustrates how we think of individualism affecting cognitive skills: 

ݏ݈݈݅݇ݏ  (3) ൌ ݂ሺ݂݈݄݃݊݅ܿݏ�݈ܽ݉ݎሺܸܦܫሻǡ ሻǡܸܦܫሺ݊݅ݐܽܿݑ݀݁�ݐ݈ݑ݀ܽ  ሻܸܦܫ

Equation (3) illustrates that one factor through which individualism affects skills is formal 
schooling, which is measured by the number of years an individual has spent in formal 
education. Although university education also enters the years-of-schooling measure, we also 
separately examine whether individualism is associated with the likelihood of receiving a 
university degree, respectively. Columns (1) and (2) of Table 6 show that Hofstede IDV is 
strongly positively associated with years of education and the probability of receiving a 
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university degree. To explain skill formation after labor market entry, the remaining columns 
of Table 6 examine investments in non-formal (i.e., on-the-job training and any other training) 
and informal (e.g., frequency of reading newspapers and other outlets) adult learning activities. 
The results shown in Table 6 highlight that migrants from more individualistic cultures invest 
more in skill-enhancing activities after labor market entry than do those from less individualistic 
cultures. This skill investment behavior lines up well with the divergent skill-age pattern 
illustrated in Figure 5. 

 Mediation Analysis 
In this section, we perform a mediation analysis to investigate to what extent skill differences 

between migrants from more versus less individualistic cultures can be explained by the 
differences in skill investment behavior.37 

Following Heckman, Pinto, and Savelyev (2013) and Heckman and Pinto (2015), we 
introduce additional assumptions to test how the effect of individualism on skills is transmitted 
through ݆ mediators ሺܯǡ ݆ א ࣤ), where ࣤ describes the set of all potential mediators. In 
summary, these assumptions require that we are able to identify (i) the causal effect of 
individualism on skills, (ii) the causal effect of the mediators on skills, and (iii) the causal effect 
of individualism on the mediators.38 Under these assumptions, the mediation analysis aims to 
decompose the positive effect of individualism on skills²as estimated in equation (1)²into 
indirect effects operating through changes in observed mediators (ܯǣ ݆ א ࣤǡ ࣤ ك ࣤ) and a 
direct effect that is not driven by any mechanisms or is mediated by unobserved mediators 
ǣܯ) ݆ א ࣤ ך ࣤ).39 Assuming a linear skill production function, we can measure the importance 
of different mechanisms by using OLS to estimate the parameters of equations (4) and (5): 

௬ௗܯ   (4)
 ൌ ߚ

  ଵߚ
 തതതതതܸܦܫ  ௬ௗࢄ

ᇱ ࢽ  ௗߤ
 ൈ ௬ߤ

  ܿ
  ௬ௗߝ

 ݆��� , א ࣤ, 

௬ௗܯܷܰ   (5) ൌ ߚ  തതതതതܸܦܫଵெߚ  ௬ௗࢄ
ᇱ ࢽ ࢊ࢟ࡹ

ᇱ ࢼ  ௗߤ ൈ ௬ߤ  ܿ   .௬ௗݑ

Equation (4) presents the relationship between individualism and each mediator, where ߚଵ
  

is the effect of individualism on mediator ܯ. Equation (5) estimates the direct effect of 
individualism and the effect of all mediators on cognitive skills; ߚଵெ denotes the direct effect of 
individualism on skills that is not operating through the mediators ࡹ ൌ ൫ܯǣ ݆ א ࣤ൯. The 

                                                                 
37 The hypothesis that individualistic traits (i.e., the desire to stand out and to achieve own goals in life)  provide 

additional non-monetary incentives for skill investments and life-long learning, which then results in higher skills 
as first stated in the social psychology literature (Triandis 1995; Hofstede 2001; Oyserman, Coon, and 
Kemmelmeier 2002). With our mediation analysis, we provide the first empirical test of this hypothesis. 

38 We provide a formal discussion of the additional assumptions using the potential outcomes framework in 
Appendix E.1. An advantage of our identification strategy introduced in Section IV is that we can use the full set 
of fixed effects introduced in equation (1) to estimate all three causal estimands of the mediation model; for 
instance, we estimate the effect of the mediators on skills among migrants that arrived from the same continent in 
the same year in the same destination country.  

39 While this approach also depends on the conditional independence assumption with respect to unobservables, 
it relaxes the assumption of conditional independence of omitted, but observable mediators. Thus, in contrast to 
the approach of Baron and Kenny (1986), in which only a single mediator is considered, it allows the identification 
of indirect effects of several observed and potentially correlated mediators. 

Understanding#_CTVL0014a5d05a3d1704dff984c7a2f14e4497b
Understanding#_CTVL0014a5d05a3d1704dff984c7a2f14e4497b
Causal#_CTVL001bec21caed5e6410b984c7a2f14e4497b
Causal#_CTVL001bec21caed5e6410b984c7a2f14e4497b
Rethinking#_CTVL001c022b7a6aa144b0e984c7a2f14e4497b
Rethinking#_CTVL001c022b7a6aa144b0e984c7a2f14e4497b
The#_CTVL00103498562e73e4e55984c7a2f14e4497b
The#_CTVL00103498562e73e4e55984c7a2f14e4497b
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vector ࢼ comprises the effects of the mediators on skills. The coefficients ߚଵ
  ଵெ, and thoseߚ ,

included in vector ࢼ are sufficient to identify the contribution of each mediator in the 
mediation model. Appendix E.1 provides the details of the estimation procedure. 

Our set of measured mediators includes all inputs of the skill production function presented 
in equation (3) and Table 6, except for having obtained a university degree and the indicator of 
whether the main reason for training participation was to increase skills and knowledge. The 
former is already captured by the years-of-schooling variable; the latter is available only for a 
subset of respondents (i.e., those who participated in training for work-related reasons). The 
estimates of ߚଵ

  in equation (4), as reported in Table 6, provide strong evidence for a statistically 
and economically significant positive association between individualism and the mediators 
included in the mediation model. However, a necessary condition for the existence of mediation 
channels is that individualism not only affects mediators but also that these mediators 
themselves cause changes in skills. Therefore, Appendix Table E.2 reports the estimates of ࢼ 
in equation (5). In fact, all the mediator variables have a precisely estimated positive impact on 
skills. 

Figure 6 summarizes the results of the mediation analysis based on the sample of first-
generation migrants. Panel (a) decomposes the effect of individualism into a direct effect and 
several indirect effects that measure the relative contribution of each mediator. We observe that 
individualistic behavior both before and after the completion of formal education is relevant for 
the skill effect of individualism to materialize. Overall, we can explain approximately half (45 
percent) of the increase in skills with the measured mediators. While the largest indirect effect 
of individualism on skills operates through higher formal education (32 percent), skill 
investments in adulthood still explain 13 percent of the total effect of individualism on skills. 
The direct effect indicates that 55 percent of the individualism effect on skills is driven by other 
factors linked to unobservable inputs of the skill production function, for instance, learning-by-
doing and worker peer effects. In summary, the mediation results suggest that part of the reason 
why migrants from more individualistic cultures have higher cognitive skills is because they 
advance further in the formal education system and because they are more likely to participate 
in adult learning activities (controlling for the fact that more educated people are more likely to 
participate in adult learning).  

Among the mediators capturing adult skill investment, participation in non-job-related types 
of training is more important in explaining the individualism effect on skills than participation 
in on-the-job training (21 vs. 10 percent in Figure 6(b)).40 This finding is in line with the idea 
that individualists strive to increase their skills independent of the training offers made by the 
employer. Interestingly, individualism-driven informal adult learning activities, which is 
proxied by the frequency of reading newspapers, books, and professional journals at home, 

                                                                 
40 The training measures and the other mediators are positively correlated, which our mediation framework is 

correcting for. When considering only one mediator at a time (ignoring the effect of other correlated mediators in 
the analysis), we would substantially overestimate the importance of each single mediator. 
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jointly explain more than two-thirds (69 percent) of the contribution of adult skill investments 
to the overall individualism effect on skills. 

Figure 6. Decomposition of the Individualism Effect on Cognitive Skills ±  
Relative Contributions  

(a) Relative Importance of Different Mechanisms 

 

(b) Relative Importance of Different Skill Investments in Adult Education 

 
Notes: Figure 6(a) depicts the relative contributions of the individualism-induced changes in academic achievement and in 
adult education to the positive effect of individualism (measured by Hofstede IDV) on cognitive skills. Figure 6(b) depicts the 
relative contributions of different skill investments in adult education to the overall adult education mechanism. -values 
derived from a bootstrap of the mediation coefficients with 999 replications are reported in brackets. Detailed results are 
presented in Appendix Table E.3. 
Data sources: PIAAC, Hofstede (2001). 

VIII. Individualism in the Labor Market 
Previous analyses have provided extensive evidence to support the idea that individualism 

affects the formation of cognitive skills. However, if individualists invest in their skills for 
reasons that are unrelated to economic incentives (e.g., pure self-fulfillment), these skill effects 
would not translate into a labor market advantage. Table 7 provides evidence that individualism 
has a positive impact on wages and employment outcomes. Most importantly, Column (1) 
shows that individualism is strongly related to hourly wages. If individualism increases by one 
standard deviation, then hourly wages increase by 8.4 percent. This is approximately half of the 
average wage return resulting from a one-standard-deviation increase in numeracy skills among 
prime-age workers (Hanushek et al. 2015). On the extensive margin, we find that migrants from 
more individualistic cultures are less likely to suffer from unemployment. In Column (2), a one-
standard-deviation increase in individualism is associated with a decrease in the probability of 
being unemployed of 1.9 percentage points²this amounts to a 20 percent decrease relative to 
the baseline unemployment rate of 9.5 percent.  
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Table 7. Individualism, Wages, and Employment 
 (1) (2) (3) (4) (5) 

 Log hourly 
wage Unemployed Self-employed Research 

occupation 
Abstract task 

intensity 
Hofstede IDV 0.084*** -0.019*** 0.000 0.022*** 0.154*** 
 (0.012) (0.004) (0.006) (0.006) (0.028) 

Age 0.066*** -0.014*** 0.005* 0.011*** 0.067*** 
 (0.006) (0.003) (0.003) (0.002) (0.007) 

Age squared (/100) -0.075*** 0.015*** -0.001 -0.012*** -0.075*** 
 (0.008) (0.004) (0.003) (0.003) (0.008) 

Female -0.174*** 0.014 -0.030*** -0.051*** -0.089* 
 (0.024) (0.008) (0.006) (0.013) (0.048) 

Fixed effects Yes Yes Yes Yes Yes 
R-squared 0.89 0.16 0.20 0.15 0.24 
Observations 8,532 11,818 10,471 10,496 10,472 
Origin countries 67 68 68 68 68 

Notes: The table shows the results for the outcome indicated in the column header in the sample of first-generation migrants. 
Observations are weighted, giving each destination country the same weight. Log hourly wage: excluding bonuses for wage 
and salary workers (not self-employed). Unemployed: dummy variable equal to 1 if respondent is unemployed and 0 if 
respondent is employed. Self-employed: a dummy variable equal to 1 if the person is self-employed and 0 if person is employed. 
Research occupation: a dummy variable equal to 1 if the respondent works in one of the following two-digit ISCO occupations: 
21 (science and engineering professionals), 25 (information and communications technology professionals), 26 (legal, social 
and cultural professionals), and equal to 0 if the respondent works in any other occupation (Gorodnichenko and Roland 2017). 
Abstract task: average of two variables from the U.S. Dictionary of Occupational Titles (D27��� ³GLUHFWLRQ� FRQWURO� DQG�
SODQQLQJ�´�PHDVXULQJ�PDQDJHULDO� DQG� LQWHUDFWLYH� WDVNV�� DQG� ³*('�0DWK�´�PHDVXULQJ� PDWKHPDWLFDO� DQG� IRUPDO� UHDVRQLQJ�
requirements. Task measures are mapped onto the ISCO occupational classification system (two-digit level) and are normalized 
to have a mean of 0 and a standard deviation of 1 across occupations (Goos, Manning, and Salomons 2014). Hofstede IDV 
UHIHUV�WR�+RIVWHGH¶V�LQGLYLGXDOLVP�LQGH[�DQG�LV�VWDQGDUGL]HG�WR�a mean of 0 and a standard deviation of 1 in the full international 
sample. Fixed effects: destination country, year of migration, destination country ൈ year of migration, and continent of origin 
country. Standard errors clustered at the origin-country level reported in parentheses. *** Significant at the 1 percent level. ** 
Significant at the 5 percent level. * Significant at the 10 percent level. 
Data sources: PIAAC, Hofstede (2001), Goos, Manning, and Salomons (2014).  

However, why do more individualistic migrants have this labor market advantage? First, we 
consider self-employment, which seems to align well with the idea of individualists seeking 
freedom and self-fulfillment. However, there is no apparent relationship between individualism 
and self-employment (Column (3) of Table 7) visible in our data. In a similar vein, it seems 
plausible that migrants with more individualistic backgrounds choose different types of 
occupations than their less individualistic counterparts. The results in Columns (4) and (5) of 
Table 7 support this idea. First, Gorodnichenko and Roland (2017) argue that research-oriented 
occupations provide a particularly challenging work environment, require independent thought, 
and allow us to deviate from traditional ways of doing things. They show a positive relationship 
between individualism and the probability of working in a research-oriented occupation for the 
United States. In Column (4), we find that their U.S.-specific results also hold in our 
international analysis. The magnitude of the effect is substantial; a one-standard-deviation 
increase in individualism increases the likelihood of working in a research-oriented occupation 
by 2.2 percentage points, which is an increase of 21 percent relative to the baseline share of 
migrants working in research-oriented occupations (10.5 percent). In line with the previous 
result, Column  (5) shows that migrants from more individualistic cultures are more likely to 
work in jobs that are pervasive at abstract tasks, such as problem solving, adaptability, and 

Culture,#_CTVL0014878fa9bdf6947c8984c7a2f14e4497b
Explaining#_CTVL001ebc93a049ee9497f984c7a2f14e4497b
Explaining#_CTVL001ebc93a049ee9497f984c7a2f14e4497b
Explaining#_CTVL001ebc93a049ee9497f984c7a2f14e4497b
Culture,#_CTVL0014878fa9bdf6947c8984c7a2f14e4497b
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creativity (as opposed to occupations dominated by manual or routine tasks) (Autor, Levy, and 
Murnane 2003). A one-standard-deviation increase in individualism is associated with an 
increase of 0.15 standard deviations in the abstract intensity of a job (e.g., from a health 
professional to an information and communications technology professional or from an 
electrical trades worker to a personal care worker). These results for occupational selection also 
provide a micro-foundation for why more individualistic countries tend to be more innovative 
(Gorodnichenko and Roland 2017).41 

IX. Conclusion 
³1R�PDQ�LV�DQ�LVODQG´��VDLG�-RKQ�'RQQH��D�%ULWLVK�SRHW��:KLOH�Kis sentiment is indisputably 

right, we may acknowledge that some of us are more like islands²peninsulas maybe²than 
others who seek a landlocked position in this world. Such attitudes and human characteristics 
shape the societies we live in. Societies differ in many dimensions. One of them describes how 
loose²or island-esque²the ties between their members are, namely, individualism.  

In this paper, we have established a strong positive relationship between individualism and 
human capital formation in adults. This is in line with the notion of individualists continuously 
seeking challenges, self-development, and self-fulfillment. Our analysis relies on international 
skill assessment data, which not only allow the use of thoroughly measured, internationally 
comparable post-school skill scores but also provide the opportunity to investigate a wide range 
of relevant mechanisms and labor market outcomes. Our findings are robust across 
complementary identification strategies that leverage within-country variation in individualism 
and skills across different specifications and populations. We also employ several robustness 
and identification checks, which show that the relationship is not driven by confounding factors. 
Importantly, when comparing the effect of individualism to the effect of other cultural traits, 
we observe that individualism is more important in explaining skill formation of adults than 
any other cultural trait emphasized in previous literature. 

With this paper, we contribute to economic research that has already demonstrated the power 
of culture as a factor that influences decision-making in many different dimensions. However, 
economically relevant aspects of culture and their multifaceted economic implications are far 
from being systematically explored. The link we establish between individualism and both 
human capital formation and labor market success is another step toward a thorough economic 
understanding of culture. 

However, the results of this study warrant a careful interpretation; we investigate the effect 
of individualism on economic outcomes at the individual level. While other research has shown 
that more individualistic countries grow faster and are more prosperous, it is important to 
acknowledge that individualism can also have negative effects such as reduced social cohesion 
and cooperation at the societal level. Thus, by no means does our research suggest that there 
aUH�³EHWWHU´�RU�³ZRUVH´�FXOWXUHV��,QVWHDG��ZH�XVH�FXOWXUDO�GLIIHUHQFHV�DV�D�YHKLFOH�WR�JDLQ�LQVLJKWV�
                                                                 

41 These labor market effects of individualism are also robust when exploiting variation at the language or person 
level (see Section VI.). 
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into the formation of human capital and the determinants of individual labor market success. 
Future research must examine the effects of individualism on other important life outcomes to 
draw a more complete picture of the role of individualism in economics. 
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Online Appendix (NOT FOR PUBLICATION) 

A. Further Tables and Figures 
 

Figure A.1. Individualism and Cognitive Skills: First- and  
Second-Generation Migrants 

Notes: The figure establishes the positive association between individualism and numeracy skills in a country. Hofstede 
,'9�UHIHUV�WR�+RIVWHGH¶V�LQGLYLGXDOLVP�LQGH[. PIAAC numeracy scores and Hofstede IDV are aggregated at the origin-
country level for first-generation migrants (top panel) and origin-language level for second-generation migrants (bottom 
panel). To meaningfully compute country averages, we restrict the analytical sample to origin countries/languages with at 
least 30 migrants. 
Data source: PIAAC, Hofstede (2001). 
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Figure A.2. Individualism Around the World  

 
Notes: The figure shows Hofstede IDV scores for all origin countries of first-generation migrants observed in PIAAC. 
Hofstede IDV reIHUV� WR� +RIVWHGH¶V� LQGLYLGXDOLVP� LQGH[. Gray color indicates missing values (either because nobody 
originates from these countries in PIAAC or because no Hofstede IDV score is available for these countries).  
Data source: Hofstede (2001). 
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Table A.1. Summary Statistics  
  (1) (2) (3)  (4) (5) (6) 

Panel A: Epidemiological approach 
  First-generation migrants  Second-generation migrants 
  Mean SD N  Mean SD N 
Culture         
Hofstede IDV  48.5 24.2 15,349  61.4 21.4 13,372 
Hofstede LTO  51.6 21.8 15,349  52.9 18.6 13,372 
Skills and education         
Numeracy  251.9 63.6 15,349  266.1 56.5 13,372 
Years of schooling  13.2 3.4 15,150  12.6 3.0 13,177 
University degree  0.447 0.497 15,312  0.340 0.474 13,366 
Training on-the-job  0.267 0.442 14.909  0.313 0.464 12,509 
Any other training  0.354 0.478 14,909  0.385 0.487 12,511 
Training to  
increase knowledge 

 0.231 0.421 5,426  0.247 0.432 5,152 

Read newspaper  4.012 1.299 15,346  4.096 1.245 13,372 
Read professional journals  2.409 1.418 15,337  2.378 1.363 13,366 
Read books  3.023 1.512 15,343  3.009 1.501 13,371 
Labor market outcomes         
Hourly wage (PPP USD)  17.2 10.8 8,532  17.7 11.5 7.386 
Unemployed  0.099 0.299 11,818  0.086 0.280 10,225 
Self-employed  0.128 0.335 10,471  0.140 0.347 9,156 
Research occupation  0.104 0.305 10,496  0.088 0.283 9,175 
Abstract task intensity  0.266 0.989 10,472  0.357 0.953 9,110 
Demographics         
Age  40.6 12.7 15,349  39.4 14.9 13,372 
Female  0.558 0.497 15,349  0.512 0.500 13,372 
Year of migration  1993 14.9 15,349  ± ± ± 

Table continued on next page. 
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Table A.1 continued  
 (1) (2) (3)  (4) (5) (6)  (7) (8) (9)  

Panel B: Person-Level approach  
 First-generation migrants  Second-generation migrants  Natives  
 Mean SD N  Mean SD N  Mean SD N  
Culture             
Person-level IDV -0.006 1.01 21,451  0.021 1.000 17,869  -0.037 1.009 159,068  
Skills and education             
Numeracy 247.0 63.2 21,451  266.4 54.3 17,869  265.6 53.5 159,068  
Years of schooling 12.9 3.4 21,175  12.5 3.0 17,670  12.4 3.2 157,166  
University degree 0.415 0.493 21,390  0.337 0.473 17,861  0.315 0.465 159,025  
Training on-the-job 0.258 0.438 20,781  0.299 0.458 16,752  0.275 0.447 150,724  
Any other training 0.336 0.472 20,780  0.359 0.480 16,756  0.317 0.465 150,724  
Training to  
increase knowledge 0.228 0.419 7,343  0.248 0.432 6,571  0.244 0.429 54,991  

Read newspaper 3.937 1.335 21,445  4.061 1.252 17,868  3.945 1.316 159,047  
Read professional journals 2.363 1.421 21,434  2.387 1.359 17,860  2.314 1.331 159,021  
Read books 2.986 1.515 21,446  2.981 1.488 17,867  2.770 1.471 159,035  
Labor market outcomes             
Hourly wage (PPP USD) 16.2 10.3 11,645  15.7 11.1 9,471  15.6 10.1 82,649  
Unemployed 0.110 0.312 16,273  0.094 0.292 13,421  0.082 0.274 115,503  
Self-employed 0.123 0.328 14,261  0.135 0.342 11,904  0.146 0.353 103,360  
Research occupation 0.095 0.293 14,296  0.085 0.278 11,954  0.073 0.261 103,961  
Abstract task intensity 0.200 0.977 14,266  0.315 0.961 11,877  0.193 0.941 103,335  
Demographics             
Age 40.5 12.9 21,451  39.5 14.8 17,869  40.0 14.4 159,068  
Female 0.550 0.497 21,451  0.524 0.499 17,869  0.530 0.499 159,068  
Year of migration 1992 14.7 21,451  ± ± ±  ± ± ±  

Notes: The table shows summary statistics for our main estimation samples in the epidemiological approach with Hofstede individualism (IDV) (Panel A) and in the extension based on person-level IDV 
(Panel B). Observations are weighted, giving each destination country the same weight. 
Data sources: PIAAC, Hofstede (2001). 
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Table A.2. Summary Statistics (PIAAC-L) 
  (1) (2) (3) 
  Mean SD N 
Hofstede IDV  54.4 13.5 821 
Numeracy in 2015  273.4 51.3 821 
Numeracy in 2012  272.7 50.3 821 
Age  43.5 13.1 821 
Female  0.518 ± 821 
Year of migration  1990 12.5 250 
Second-generation migrant  0.692 ± 821 

Notes: Table shows summary statistics for the German PIAAC-L sample (joint sample of first- and second-generation 
migrants). 
Data sources: PIAAC-L, Hofstede (2001). 

 
 

Table A.3. Individualism and Cognitive Skills:  
Hofstede IDV with Conditioning on Family Background 

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

Hofstede IDV 0.290*** 0.219*** 0.215*** 0.192*** 

 (0.049) (0.038) (0.033) (0.030) 

Age 0.021** 0.032*** 0.017* 0.025*** 
 (0.009) (0.008) (0.008) (0.008) 

Age squared (/100) -0.045*** -0.049*** -0.038*** -0.043*** 
 (0.009) (0.008) (0.008) (0.008) 

Female -0.227*** -0.236*** -0.254*** -0.249*** 

 (0.025) (0.024) (0.022) (0.023) 

Fixed effects Yes Yes Yes Yes 
Parental background     
Education father  Yes  Yes 
Education mother  Yes  Yes 
Books at home at age 15   Yes Yes 
R-squared 0.24 0.31 0.32 0.35 
Observations 15,349 14,490 14,490 14,490 
Origin countries 68 68 68 68 

Notes: The table shows the results for numeracy test scores in the sample of first-generation migrants. Observations are 
weighted, giving each destination country the same weight. The numeracy test scores are demeaned and are standardized 
using the standard deviation RI� WKH� IXOO� LQWHUQDWLRQDO� VDPSOH� DV� ³QXPHUDLUH�´� +RIVWHGH� ,'9� UHIHUV� WR� +RIVWHGH¶V�
individualism index and is standardized using the standard deviation of the full internatiRQDO�VDPSOH�DV�³QXPHUDLUH�´. Fixed 
effects: destination country, year of migration, destination country ൈ year of migration, and continent of origin country. 
Education is assessed in three categories for the father and the mother: less than upper secondary (ISCED 1, 2, and 3C 
short), upper secondary (ISCED 3 (excluding 3C short) and 4), and tertiary (ISCED 5 and 6). Books at home at age 15 is 
assessed in six categories: 10 books or less, 11 to 25 books, 26 to 100 books, 101 to 200 books, 201 to 500 books, and 
More than 500 books. Standard errors clustered at the origin-country level reported in parentheses. *** Significant at the 
1 percent level. ** Significant at the 5 percent level. * Significant at the 10 percent level. 
Data sources: PIAAC, Hofstede (2001). 
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Table A.4. Individualism and Cognitive Skills:  
Different Definitions of Hofstede IDV in the German PIAAC Sample 

 (1) (2) 

Hofstede IDV based on parental country of birth 0.198**  

 (0.092)  

Hofstede IDV based on language learnt in childhood  0.244*** 

  (0.077) 

Age 0.091*** 0.087*** 

 (0.009) (0.004) 

Age squared (/100) -0.118*** -0.116*** 

 (0.012) (0.006) 

Female -0.317*** -0.327*** 

 (0.046) (0.027) 

Continental fixed effects Yes Yes 
R-squared 0.12 0.13 
Observations 898 898 

Notes: The table shows the results for numeracy test scores in the German sample of second-generation migrants (2012 
PIAAC wave). Numeracy test scores are demeaned and are standardized using the standard deviation of the full 
LQWHUQDWLRQDO�VDPSOH�DV�³QXPHUDLUH�´�+RIVWHGH�,'9�UHIHUV�WR�+RIVWHGH¶V�LQGLYLGXDOLVP�LQGH[�DQG�LV�VWDQGDUGL]HG�XVLQJ�WKH�
standard deviation RI�WKH�IXOO�LQWHUQDWLRQDO�VDPSOH�DV�³QXPHUDLUH�´ In Column (1), Hofstede IDV is assigned to migrants 
based on parental country of birth. We use the average of the Hofstede IDV scores of the birth countries of mother and 
father; in the few cases (2 percent) in which the respondent reports the birth country of only one parent, we use the Hofstede 
IDV score of the respective country. In Column (2), Hofstede IDV is assigned to migrants based on the language learnt in 
childhood. Continental fixed effects DUH�LQFOXGHG�IRU�HDFK�FRPELQDWLRQ�RI�WKH�UHVSRQGHQW¶V��WKH�IDWKHU¶V��DQG�WKH�PRWKHU¶V�
country of birth. Standard errors FOXVWHUHG�DW�WKH�DOO�FRPELQDWLRQV�RI�IDWKHU¶V�DQG�PRWKHU¶V�FRXQWU\�RI�ELUWK�LQ�SDUHQWKHVHV��
*** Significant at the 1 percent level. ** Significant at the 5 percent level. * Significant at the 10 percent level. 
Data sources: PIAAC Germany, Hofstede (2001). 
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B. Measuring Individualism 

B.1 Hofstede Individualism (IDV) 
Individualism is one of six cultural dimensions developed by Geert Hofstede. Thus, we 

obtain the individualism scores directly from the Hofstede database²together with the 
scores for the other Hofstede dimensions.1 The Hofstede database is an established data 
source in economics (see, e.g., Gorodnichenko and Roland 2017). In our analysis, we use 
those culture scores that refer to specific countries rather than broad geographical regions 
of the world, leaving us with 69 Hofstede IDV country scores. 

Of these 69 Hofstede IDV scores, the vast majority (50) stem from two waves of 
workplace surveys that Hofstede conducted among IBM employees in the respective 
countries in the late 1960s and early 1970s. The remaining scores (19) are based on 
extensions and replications of the original IBM survey (see, for instance, Nasierowski and 
Mikula 1998 for Poland, Huettinger 2008 for Latvia and Lithuania as well as Hofstede 2001 
for an overview of all countries and surveys in the database).  

The original Hofstede IDV scores were derived through factor analysis based on 14 work 
goal items from the IBM survey (see Appendix 1A in Hofstede 2001 for a complete list of 
these items). However, Hofstede (2001) describes six main items as the core of his 
individualism index: 

In choosing an ideal job, how important would it be to you to ...  
(IBM-A5) «�Kave challenging work to do²work from which you can get a 

personal sense of accomplishment 
(IBM-A9) « have training opportunities (to improve your skills and to learn 

new skills)  
(IBM-A12) «� Kave good physical working conditions (good ventilation and 

lighting, adequate work space, etc.) 
(IBM-A13) « have considerable freedom to adapt your own approach to the job 
(IBM-A17) «�Iully use your skills and abilities on the job 
(IBM-A18) «�KDYH�D�MRE, which leaves you sufficient time for your personal or 

family life. 
These items are often referred to as the original Hofstede IDV items, even though the 
original index is based on 14 items. The index loads positively on items IBM-A5 (loading: 
0.46), IBM-A13 (0.49), and IBM-A18 (0.86), and negatively on IBM-A9 (-0.82), IBM-A12 
(-0.69), and IBM-A17 (-0.63) (Hofstede 2001). Notably, aspects associated with the person 
/ individual carry a positive loading, while items referring to conditions at the workplace 
load negatively. At first glance, it may be surprising to see a negative factor loading on the 
items related to training and use of skills given that we find positive effects of individualism 
on training and skills. However, Hofstede (2001) considers the training item as part of the 
                                                                 

1 See https://geerthofstede.com/research-and-vsm/dimension-data-matrix/; we use the most current version 
(version 2015 12 08). The other Hofstede dimensions are long-term orientation, power distance, masculinity, 
uncertainty avoidance, and indulgence. 

Culture,#_CTVL0014878fa9bdf6947c8ad4fd7beb39f427c
Culture#_CTVL0010dc478cad16446bead4fd7beb39f427c
Culture#_CTVL0010dc478cad16446bead4fd7beb39f427c
Cultural#_CTVL00156408f9937d847c4ad4fd7beb39f427c
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workplace conditions that individualists care traditionally less about than the type of work 
(challenging, flexible) they perform. Individualists strive to increase their skills independent 
of the offers made by the employer. If training offers are, for instance, unsatisfactory, 
individualists will resort to other strategies, such as learning-by-doing, private-life learning 
behavior, or informal/nonformal training (as also becomes evident in the mediation analysis 
in Section VII.C). Furthermore, individualists are not looking for jobs that fit their skill 
profiles perfectly (to avoid shame and embarrassment, which is very important in 
collectivist societies) but rather for jobs that provide challenges and room to grow. The 
subtleties in the meaning behind the items thus explain the negative loadings of training and 
skill use in the Hofstede IDV index.  

Due to their intricacies, neither the training nor the skill use items enter our person-level 
IDV measure (see Appendix B.4 for a detailed description). Instead, we use items IBM-A5 
and IBM-A13 from the original IBM survey, which capture the type of work that is 
performed. Additionally, we use WZR�LWHPV�IURP�+RIVWHGH¶V�9DOXHV�6XUYH\�0RGXOH��VSM; 
Hofstede 2013; Hofstede and Minkov 2013). The VSM questionnaire was created (and 
adapted over the years) to facilitate further research and replication outside of the specific 
IBM environment (Hofstede 2001). Usually, four items measure Hofstede IDV in the VSM. 
Two of the VSM questionnaire items designed to capture individualism are particularly 
useful as an additional theoretical foundation of our person-level IDV index items. They 
highlight particular nuances of the original ³FKDOOHQJLQJ�ZRUN´�item that can be more readily 
captured by private-life questions (as in our index): VSM 1994 item 08 measures to which 
H[WHQW�D�SHUVRQ�YDOXHV�³DQ�HOHPHQW�RI�variety and adventure LQ�WKH�MRE´. The VSM 2013 
version of the same item (item 06 in VSM 2013) FDSWXUHV�WKH�GHVLUH�IRU�GRLQJ�³ZRUk that is 
interesting´��7KXV��ZH�PDNH�XVH�RI�ERWK�+RIVWHGH¶V�RULJLQDO�,%0�VXUYH\�DV�ZHOO�DV�WKH�960�
to capture the essence of Hofstede IDV in our person-level IDV measure. 

B.2 Assignment of Cultural Background to Second-Generation Migrants 
For second-generation migrants, we construct aggregate measures of cultural 

background at the language level, following Figlio et al. (2019). Wherever possible, we use 
the first language a second-generation migrant learnt at home in childhood and still 
understands. If this language is identical to a main language of the destination country, we 
turn to the second language the migrant learnt during childhood and still understands (if 
applicable) or the language currently mostly spoken at home. We call this language the 
origin language.  

For most languages, there is a one-to-one association between language and origin 
country (e.g., Tagalog ± Philippines). For languages spoken in multiple countries, we assign 
the migrant an individualism score that is a weighted average of the individualism scores of 
countries in which that language is an official or regionally spoken language (see below for 
the construction of weights). The language-country connections are based on data from the 
17th version of the Ethnologue (Figlio et al. 2019). We extend these data by using 

Values#_CTVL0019cd954cfb8294a04ad4fd7beb39f427c
Values#_CTVL001ab8a3c95035f4e56ad4fd7beb39f427c
Long-Term#_CTVL001fb063d97e8064954ad4fd7beb39f427c
Long-Term#_CTVL001fb063d97e8064954ad4fd7beb39f427c
Long-Term#_CTVL001fb063d97e8064954ad4fd7beb39f427c
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information from the CIA Factbook and Encyclopaedia Britannica on the incidence of 
official and regional languages. Using these data, we match each country for which a 
Hofstede IDV index is available to the languages spoken by the native population in this 
country. We focus on those languages that are either official, region-specific official or 
otherwise recognized as a native language of the country. This means that we also consider 
such languages that do not fit the official criterion but are (quasi) uniquely assignable to a 
specific country (e.g., some indigenous languages, such as Mapuche in Argentina (non-
official) and Chile (region-specific official)). For languages that show up in at least one 
Hofstede country but whose main source country is not in the Hofstede dataset, we assign 
all Hofstede countries that share a border with the missing main source country, relying on 
the idea that countries which are geographically close to each other are also culturally close.2  

We weight the country-level Hofstede IDV scores by the relative share of first-generation 
migrants in the PIAAC data who moved from each of the countries to the country where the 
second-generation migrant resides. Thus, for each PIAAC country, we compute the share 
of first-generation migrants by country of origin. This relative share of first-generation 
migrants from a country is then used as a weight for the respective Hofstede IDV score. 
Consider ³3RUWXJXHVH� LQ� )UDQFH´� DV� DQ� LOOXVWUDWLYH� H[DPSOH�� �� percent of Portuguese-
reporting first-generation migrants in France are from Portugal, 4 percent are from Brazil. 
Thus, if a second-generation migrant in France reports Portuguese as the first language 
learnt at home in childhood, we assign 96 percent of the weight to Portugal and 4 percent to 
Brazil when calculating the language-based Hofstede IDV score. If for any language there 
are no matching first-generation migrants in our data set, each country-level Hofstede IDV 
score receives the same weight. These country-language-pair-specific Hofstede IDV scores 
are then assigned to each second-generation migrant.  

B.3 Alternative Measures of Individualism 
In addition to Hofstede¶V IDV index, we also use further measures of individualism (and 

the associated concept of collectivism) to show that our results do not only hold for one 
specific concept of individualism. 

GLOBE Measure.²The first alternative to Hofstede IDV is the measure of collectivism 
taken from the GLOBE survey. The 2004 GLOBE data (House 2004) are based on a survey 
of 17,000 mid-level managers (banking, telecommunications, and food processing) from 62 
countries. Among other Hofstede-related concepts like power distance, the study measures 
collectivism. Collectivism describes societies in which ties between individuals are strong 
and collective success leads to feelings of pride. Generally, our favored collectivism 
measure is practical in-group collectivism, as it is based on actual behavior rather than 
normative values and on actual life-choices rather than the design of institutions. The 

                                                                 
2 We omit ³5RPDQL´�because it is a non-territorial language. 
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following items (each measured on a seven-point Likert scale) are used to determine the 
practical in-group collectivism score (Gelfand et al. 2004):  

³,Q�WKLV�VRFLHW\��FKLOGUHQ�WDNH�SULGH�LQ�WKH�LQGLYLGXDO�DFFRPSOLVKPHQWV�RI�WKHLU�SDUHQWV�´ 
³In this society, parents take pride in the individual accomplishments of their children�´ 
³In this society, aging parents generally liYH�DW�KRPH�ZLWK�WKHLU�FKLOGUHQ�´ 
³In this society, children generally live at home with their parents until they get 

PDUULHG�´ 
A stronger agreement to these questions indicates a higher degree of collectivism (and, 

vice versa, a lower degree of individualism). Content-wise, this collectivism measure differs 
substantially from Hofstede IDV as it focuses on private-life decisions instead of workplace 
behavior. 

Suh Measure.²Another alternative individualism measure comes from Suh et al. (1998). 
This index needs to be used with caution though, as it is simply a mixture of the Hofstede 
index and the country categorization of individualism by Harry Triandis. Data for the Suh 
individualism measure stem from Fincher et al. (2008). 

Schwartz Measure.²Lastly, we also measure individualism using the Schwartz scale for 
intellectual and affective autonomy, referring to autonomy of thinking and enjoying life, 
respectively. Intellectual autonomy values the pursuit of own ideas, creativity, and curiosity. 
Affective autonomy deals with affectively positive experiences like living an exciting life 
(Schwartz 2008). As the broad description of these concepts already suggests, they are not 
directly related to workplace behavior. The Schwartz (1992, 1994) survey was first 
administered to teachers and university students in 1988 and has since been continuously 
extended, so that 73 country scores for autonomy are available. The study asks respondents 
about the subjective importance of around 50 values as guiding principles in their life, nine 
of which are used to calculate the affective and intellectual autonomy scores �³IUHHGRP�
�IUHHGRP�RI� DFWLRQ� DQG� WKRXJKW�´ and ³D� YDULHG� OLIH� �ILOOHG�ZLWK� FKDOOHQJH�� QRYHOW\� DQG�
FKDQJH�´ are examples for values corresponding to intellectual and affective autonomy, 
respectively). For a complete list of items used to derive the autonomy measures, see 
Schwartz (2009). 

Robustness Results Using Alternative Measures of Individualism.²In Table B.1, we 
apply the epidemiological approach using the country-level individualism measures 
discussed above. Reassuringly, the individualism coefficients are very similar to the 
coefficient based on Hofstede IDV. The GLOBE measure depicts collectivism rather than 
individualism, which explains its negative association with skills. Thus, our results are 
highly robust to different measures of individualism at the country level.  
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Table B.1. Individualism and Cognitive Skills:  
Alternative Measures of Individualism  

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

Hofstede IDV 0.290***     
 (0.049) 

    

GLOBE in-group collectivism  -0.430***    
 

 
(0.052) 

   

Suh individualism   0.321***   
 

 
 

(0.059) 
  

Schwartz affective autonomy   
 0.322***  

 
  

 
(0.042) 

 

Schwartz intellectual autonomy    
 0.240*** 

     (0.057) 

Covariates Yes Yes Yes Yes Yes 
Fixed effects Yes Yes Yes Yes Yes 
R-squared 0.24 0.27 0.26 0.24 0.21 
Observations 15,349 13,735 12,805 16,135 16,135 
Origin countries 68 57 56 72 72 

Notes: The table shows the results for numeracy test scores in the sample of first-generation migrants. Observations are 
weighted such that each destination country receives a weight of one. Numeracy test scores are standardized to a mean of 
0 and a standard deviation of 1 in the full international sample. Hofstede individualism (IDV) and the other 
individualism/collectivism measures are standardized to a mean of 0 and a standard deviation of 1 in the full international 
sample. See text for the definition of further variables. Covariates: age, age squared, and gender. Fixed effects: destination 
country, year of migration, destination country ൈ year of migration, and continent of origin country. Standard errors 
clustered at the origin-country level reported in parentheses. *** Significant at the 1 percent level. ** Significant at the 5 
percent level. * Significant at the 10 percent level. 
Data Sources: PIAAC, Hofstede (2001), Schwartz (1994), House (2004), Suh et al. (1998). 

B.4 Person-Level IDV 
Here, we describe how we construct our person-level individualism measure, person-

level IDV, and cross-validate the measure using well-established society-level individualism 
indices. In general, there is considerable research on the measurement of individualism at 
the person level. Oyserman, Coon, and Kemmelmeier (2002) provide a review of the 
literature, showing that the exact wording and the items used differ substantially across 
studies. However, the authors identify common themes such as freedom and focus on own 
goals. Importantly, person-level measures (and aggregate measures alike) should not and 
cannot capture all aspects of individualism and usually focus on some traits that are 
particularly important for individual decision-making and are suitable for a survey-based 
measurement. Specifically, not all macro-level connotations of individualism, such as 
weaker family ties, market focus, high status awarded to innovators, and independence, 
among others, are captured by these measures. 

There are two main differences between our person-level individualism measure and 
Hofstede IDV. First, our measure has variation at WKH� LQGLYLGXDO� OHYHO��ZKLOH�+RIVWHGH¶V�
measure varies only at the country level. Second, our measure is more encompassing, as it 
is based on questions dealing with work-related and private-life attitudes and behaviors.  

Item Selection in PIAAC.²Guided by existing country-level individualism measures (see 
Appendix B.1 and B.3), we identified seven items in the PIAAC questionnaire (each 
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measured on a five-point Likert scale) that are sufficiently similar to questions used in the 
construction of other individualism scales. Individualism is characterized by a desire for 
freedom, independence, and intellectual challenge (Triandis 1995, Hofstede 2001, 
Gorodnichenko and Roland 2012) as well as by openness (Greif 1994) and analytic thinking 
(Choi and Nisbett 1998; Nisbett et al. 2001).  

The first set of PIAAC items used to construct our person-level IDV index depicts 
behavior at the workplace and relates strongly to the Hofstede index. +RIVWHGH¶V� (2001) 
IBM questionnaire asks how importDQW�LW�LV�WR�UHVSRQGHQWV�³WR�KDYH�FRQVLGHUDEOH�IUHHGRP�
WR�DGDSW�>WKHLU@�RZQ�DSSURDFK�WR�WKH�MRE´, which we mirror using three PIAAC questions: 
Respondents self-assessed (a) how often they plan their own activities at work, (b) to which 
extent they can choose or change how they do their work, and (c) to which extent they can 
choose or change their working hours. All these aspects are very close to the respective 
Hofstede item and other individualism scales as reviewed in Oyserman, Coon, and 
Kemmelmeier (2002); all of which list freedom as one of the main factors used in the 
measurement of individualism. Freedom as depicted by these items is strongly valued by 
individualists from a theoretical perspective (Waterman 1981, Gorodnichenko and Roland 
2012), as they fundamentally perceive themselves as independent and unique (Markus and 
Kitayama 1991).  

The next Hofstede IDV item we want to capture with our person-level measure is the 
LPSRUWDQFH�RI�KDYLQJ�³challenging work to do; work from which [one] get[s] a personal 
VHQVH� RI� DFFRPSOLVKPHQW´, ZKLFK� GHVFULEHV� WKH� QRWLRQ� RI� WKH� LQGLYLGXDOLVW¶V� ZLVK� IRU�
intellectual development. 7KLV�LV�DOVR�UHIOHFWHG�LQ�WKH�+RIVWHGH�LWHPV�RQ�³LQWHUHVWLQJ´�ZRUN�
DQG� ³YDULHW\� DQG� DGYHQWXUH� LQ� WKH� MRE´�� Three PIAAC items cover this aspect of 
individualism. First, in a workplace-related question, respondents state how often they are 
confronted with more complex problems in their job, which directly reflects individualism-
related problem-solving and challenge-seeking behavior at work. We expect people from 
individualistic backgrounds to seek such job characteristics either via job selection or by 
(re-)shaping their own position in a company. Two additional PIAAC items elicit general 
attitudes toward learning in WKH� UHVSRQGHQW¶V�SULYDWH� OLIH��5HVSRQGHQWV� LQGLFDWH� WR�ZKLFK�
extent they enjoy learning new things in general and whether they enjoy getting to the 
bottom of difficult things. Clearly linked to the spirit of intellectual challenge, adventure, 
and life-long learning dominant in individualistic cultures (Hofstede 2001), these PIAAC 
items capture challenge- and variety-seeking in private and professional life alike. Thus, our 
challenge-related items capture a wide range of learning, achievement-seeking, and self-
fulfillment attitudes that are commonly attributed to individualists (Oyserman, Coon, and 
Kemmelmeier 2002, Ivtzan 2008, Gorodnichenko and Roland 2012). 

In terms of cognition, we further include a PIAAC item that depicts whether a person 
enjoys figuring out how different ideas fit together. Research in psychology suggests that 
individualism affects cognitive style substantially (Nisbett et al. 2001; Oyserman, Coon, 
and Kemmelmeier 2002; Oyserman and Lee 2008). Nisbett et al. (2001) coin the term 
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³DQDO\WLF� WKLQNLQJ´� LQ� UHIHUHQFH� WR�  individualism: Individualists do not tolerate 
contradictions (which are accepted in the holistic cognitive style attributed to collectivists) 
and, thus, are more likely to use logic to analyze the connection between different ideas 
(which could be complements or contradictions). The PIAAC item captures this particular 
use of logic in the evaluation and the preference for analytically resolving contradictions 
rather than accepting them as given. A further connotation of this item is that of openness 
towards new and diverse ideas and concepts as another facet of individualism. Together 
with the other private-life items, it is also related to SchwDUW]¶�(1999) intellectual autonomy 
dimension. The three private-life items capturing challenge-seeking, and analytic cognitive 
style/openness are in line with recent theoretical and empirical work on the role of 
individualism in innovation and²as a consequence²economic development 
(Gorodnichenko and Roland 2017). 

Overall, our person-level IDV index balances items on job-related and private-life 
behavior and depicts the major and economically relevant aspects of individualism 
suggested by individualism theory and widely used in previous measurement of this cultural 
dimension. Table B.2 summarizes the items used to construct three variants of the person-
level measure. The first four items describe workplace attitudes, ZKLFK�HQWHU� WKH�³ZRUN-
related´�PHDVXUH��7he last three items are more general and refer to the private domain, 
HQWHULQJ�WKH�³non-work-related´�LQGH[. In our preferred measure, all items are combined to 
our person-level IDV index. 

To construct the person-level IDV index (and the two sub-indices), we follow Kling, 
Liebman, and Katz (2007) and first calculate the z-score for each of the PIAAC items 
individually, aggregate the z-scores, and normalize by the standard deviation of the 
aggregate.3 Table B.3 presents the bivariate correlations between the person-level index and 
the individual items.4 All correlations have the expected positive sign, are quantitatively 
meaningful, and precisely estimated. 

We further assess the internal reliability of our person-level individualism measures by 
FRPSXWLQJ�WKH�&URQEDFK¶V�$OSKD��ߙ). For our person-level IDV index, we obtain ߙ ൌ ͲǤͷ. 
For the work-related and the non-work-related sub-indices, we estimate ߙ ൌ ͲǤͳ and ߙ ൌ
ͲǤͺͳ, respectively. The high values for &URQEDFK¶V�$OSKD�VXJJHVW�D�KLJK�UHOLDELOLW\�RI�RXU�
constructed person-level measures and provide additional confidence that a simple average 
of all items produces a reasonable estimate for the latent individualism measure.5 
  

                                                                 
3 In case of missing values for single items, we average over the non-missing items. 
4 Alternatively, we applied factor analysis to derive the person-level IDV index. This approach is more 

flexible than simply averaging the PIAAC items, because it does not constrain them to have equal weight in 
the final index. Reassuringly, the individualism measures derived from averaging and from factor analysis are 
very highly correlated²with pairwise correlations exceeding 0.9. Thus, in the spirit of Occam's razor and 
following previous work by Kling, Liebman, and Katz (2007) and Deming (2017), we report the results for 
the averaged person-level IDV index. 

5 A small Cronbach¶s Alpha could either suggest that the items do not share a common latent component, 
or that assigning equal weights to all items (after standardizing them) is inappropriate.  
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Table B.2. PIAAC Items Used in the Person-Level Measure of Individualism 
PIAAC survey item   Person-level IDV  Theoretical justification 

  
 
  

Full Work-related Non-work-
related     

Planning own activities at work   x x   Hofstede IBM 
Choice of approach   x x   Hofstede IBM 
Organizing own time   x x   Hofstede IBM 
Solving complex problems   x x   Hofstede IBM, VSM 2013 
Learning new things   x  x  Hofstede VSM 94, VSM 2013 
Get to bottom of difficult things   x  x  Hofstede VSM 94, VSM 2013 
Different ideas fit together   x  x  Nisbett et al. (2001) 
Notes: The table shows the items used to construct the person-level IDV index from the PIAAC data. ³,%0´�UHIHUV�WR�WKH�
key questions contributing to the individualism index derived from the IBM surveys (Hofstede 2001)��³960´�UHIHUV�WR�
WKH�UHVSHFWLYH�YHUVLRQ�RI�+RIVWHGH¶V�TXHVWLRQQDLUH�IRU�UHSOLFDWLRQ�DQG�H[WHQVLRQ (Hofstede 2013; Hofstede and Minkov 
2013). See Appendix B.1 for details. 

 

Table B.3. Index-Items Correlations 
Individualism item  Person-level IDV 

PIAAC survey item  Full Work-related Non-work-related 

Planning own activities at work  0.648*** 0.808***  
Choice of approach  0.553*** 0.663***  
Organizing own time  0.644*** 0.803***  
Solving complex problems  0.561*** 0.631***  
Learning new things  0.686***  0.810*** 
Get to bottom of difficult things  0.721***  0.860*** 
Different ideas fit together  0.732***  0.866*** 

Notes: The correlations are based in the full international sample, including natives, first-generation migrants, and second-
generation migrants. *** Significant at the 1 percent level. ** Significant at the 5 percent level. * Significant at the 10 
percent level. 
Data source: PIAAC. 

Cross-Validation of Person-Level IDV.²Using the PIAAC data to construct a person-
level IDV measure raises concern that the PIAAC items²although being reasonably close 
to questions in individualism surveys²were not constructed to capture individualism. Thus, 
we validate our newly constructed individualism measure by comparing it to well-
established country-level measures. To do so, we aggregate the person-level measure at the 
country level in the spirit of Schwartz (1992). We perform the validation exercise for first-
generation migrants, so person-level IDV (and the sub-indices) are aggregated at the level 
RI�PLJUDQWV¶�FRXQWry of origin (average sample size of 259 observations per origin country).6 

Figure B.1 shows that our person-level IDV measure, as well as the sub-indices, are 
strongly positively correlated to Hofstede IDV. When restricting the sample to origin 
countries sending at least 30 migrants in PIAAC to meaningfully compute country averages, 
the correlations with Hofstede IDV are 0.52 (full index), 0.64 (work-related index), and 0.34 
(non-work-related index). The weaker correlation with Hofstede IDV of the non-work-

                                                                 
6 Using the samples of second-generation migrants and natives yields qualitatively similar results. 
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related index compared to the work-related index is not surprising, given that the Hofstede 
measure is based on workplace attitudes and behavior. 

Next, we investigate the correlation of person-level IDV with other country-level 
individualism indices; that is, the GLOBE collectivism measure, Kashima individualism, 
the Suh measure, and the Schwartz measures of affective autonomy and intellectual 
autonomy. In contrast to Hofstede IDV, these alternative measures are less or not at all based 
on workplace-related questions (see Appendix B.3): For instance, the GLOBE measure is 
based on value questions like whether ageing parents usually live with their children and 
the Kashima index depicts linguistic characteristics ± both are arguably unrelated to job 
characteristics. If person-level IDV is also correlated with these alternative individualism 
measures, it is plausible that our measure reflects both work-related and private-life aspects 
of individualism and does not simply pick up particular workplace characteristics such as 
flexibility or autonomy at work. Table B.4 shows the results. All cross-country correlations 
are strong and point in the correct direction; that is, person-level IDV is positively correlated 
with country indices of individualism (Hofstede, Kashima,7 Suh, Schwartz) and is 
negatively correlated with country indices of collectivism (GLOBE). The correlation is 
weakest for the Schwartz measures, which is not surprising given that they are purely value-
based while our individualism measure focuses on actual individual behavior and is 
therefore more similar in nature to the GLOBE and Hofstede indices. Additionally, the 
Schwartz autonomy measures capture only a relatively narrow scope of individualism²
they are called autonomy and not individualism measures for a reason²while our person-
level IDV measure is based on a holistic concept of individualism, capturing freedom, 
challenge, culture of learning, and openness. 

Robustness of Main Results to Using Sub-Indices.²Table B.5 provides evidence that the 
strong association between person-level IDV and cognitive skills shown in Table 4 is robust 
to using the work-related and non-work-related sub-indices of person-level individualism. 
Thus, our results are unlikely to be driven by specific items included in the person-level 
IDV measure. 
  

                                                                 
7 Note that the Kashima measure is originally a collectivism measure, which we recoded to indicate the 

degree of individualism for expositional reasons. 
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Figure B.1. Cross-Country Correlations between (Aggregated)  
Person-Level IDV and Hofstede IDV 

 
Notes: The figure is based on the sample of first-generation migrants aggregated at the origin-country level (59 country-
level observations). To meaningfully compute country averages, we restrict the analytical sample to origin countries 
sending at least 30 migrants. +RIVWHGH�,'9�UHIHUV�WR�+RIVWHGH¶V�LQGLYLGXDOLVP�LQGH[; person-level IDV refers to our newly 
constructed individualism index that varies at the person level.  
Data sources: PIAAC, Hofstede (2001).  
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Table B.4. Cross-Country Correlations between (Aggregated) Person-Level IDV and  
Country-Level Individualism Measures 

  

Person-
level IDV 

Hofstede 
IDV 

GLOBE in-
group 

collectivism 

Kashima 
indiv. 

Suh Schwartz 
affective 

autonomy 

Schwartz 
intellectual 
autonomy 

Person-level IDV 1.000       
 [75]       
Hofstede IDV 0.523*** 1.000       

[59] [59]      
GLOBE in-group coll. -0.573*** -0.736*** 1.000     
 [51] [43] [51]     
Kashima individualism 0.640*** 0.826*** -0.801*** 1.000    
 [60] [50] [45] [60]    
Suh 0.581*** 0.889*** -0.822*** 0.709*** 1.000   
 [50] [42] [36] [44] [50]   
Schwartz affective autonomy 0.390*** 0.634*** -0.685*** 0.513*** 0.673*** 1.000  
 [63] [48] [41] [50] [46] [63]  
Schwartz intellect. autonomy  0.301** 0.531*** -0.676*** 0.386*** 0.627*** 0.733*** 1.000 
  [63] [48] [41] [50] [46] [63] [63] 

Notes: The analysis is based on the sample of first-generation migrants; it is conducted at the origin-country level using 
only origin countries with at least 30 observations to meaningfully compute country averages. The number of country 
observations is reported in brackets. Hofstede IDV refers to HRIVWHGH¶V�LQGLYLGXDOLVP�LQGH[; person-level IDV refers to 
our newly constructed individualism index that varies at the person level. *** Significant at the 1 percent level. ** 
Significant at the 5 percent level. * Significant at the 10 percent level. 
Data sources: PIAAC, Hofstede (2001), Schwartz (1994), House (2004), Suh et al. (1998), Fincher et al. (2008). 
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Table B.5. Individualism and Cognitive Skills:  
Using Alternative Definitions of Person-Level IDV 

 Natives  First-generation migrants  Second-generation migrants 
 (1) (2) (3)  (4) (5) (6)  (7) (8) (9) 

Person-level IDV 0.258*** 
(0.013) 

   
0.289*** 
(0.021) 

   
0.290*** 
(0.030) 

  

Person-level IDV,  
work-related 

 0.215*** 
(0.011) 

   0.245*** 
(0.021) 

   0.254*** 
(0.028)  

Person-level IDV,  
non-work-related 

  0.216*** 
(0.013) 

   0.248*** 
(0.019) 

   0.243*** 
(0.027) 

Covariates Yes Yes Yes  Yes Yes Yes  Yes Yes Yes 
Fixed effects            
Destination country Yes Yes Yes  Yes Yes Yes  Yes Yes Yes 
Year of migration     Yes Yes Yes     
Destination country ൈ  
year of migration     Yes Yes Yes     

Origin country     Yes Yes Yes     
Destination country ൈ  
origin country     Yes Yes Yes     

Origin language         Yes Yes Yes 
Destination country ൈ  
origin language         Yes Yes Yes 

R-squared 0.26 0.23 0.24  0.44 0.44 0.43  0.24 0.22 0.22 

Observations 159,068 118,015 159,046  21,451 16,260 21,429  17,869 13,622 17,867 

Origins 31 31 31  212 207 212  123 113 123 

Notes: The table shows the results for numeracy test scores for alternative definitions of person-level individualism in the 
samples of natives (Columns (1) to (3)), first-generation migrants (Column (4) to (6)), and second-generation migrants 
(Columns (7) to (9)). Observations are weighted, giving each destination country the same weight. Specifications with the 
work-related individualism measure (Columns (2), (5), and (8)) include only the employed because persons currently not 
working did not receive questions on their work environment. The numeracy test scores are standardized to have a mean 
of 0 and a standard deviation of 1 in the full international sample. Person-level IDV refers to our newly constructed 
individualism index that varies at the person level; the index is standardized to a mean of 0 and a standard deviation of 1 
in the full international sample. Covariates: age, age squared, and gender. Origins refer to destination countries for natives, 
origin countries for first-generation migrants and origin-country languages for second-generation migrants. Standard errors 
clustered at the destination country for natives, at the origin-country level for first-generation migrants, and at the origin-
language level for second-generation migrants reported in parentheses. *** Significant at the 1 percent level. ** Significant 
at the 5 percent level. * Significant at the 10 percent level. 
Data source: PIAAC. 
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C. Epidemiological Approach: Identification and Robustness 

C.1 Persistence of Individualism 
The epidemiological approach relies on the idea that culture is persistent and that 

migrants take their original cultural toolkit with them when they migrate, assigning them 
the origin-country cultural traits. However, because migration is not a random event, the 
question arises to what extent the country-of-origin individualism score is a reasonable 
proxy for the actual cultural background of migrants. In this appendix, we provide evidence 
that assigning migrants the average cultural values of their origin countries is an adequate 
depiction of their actual cultural background. Figure C.1 plots the country-level averages of 
our person-level IDV measure for natives and migrants originating from the same countries. 
Restricting the sample to the 22 PIAAC countries that send at least 30 first-generation 
migrants, the correlation of both individualism measures is strongly positive (0.68 = ߩ). For 
second-generation migrants, we can perform a similar exercise at the origin-language level. 
Considering only languages with at least 30 observations (26 languages), we find a 
substantial positive correlation between the average individualism levels of natives and 
second-generation migrants speaking the respective language of 0.94=ߩ. 

In Figure C.2, we replace the average person-level IDV of natives by WKH�RULJLQ�FRXQWU\¶V�
level of Hofstede IDV to test the stability of individualism. Since the construction of the 
person-OHYHO� PHDVXUH� DQG� +RIVWHGH¶V� PHDVXUH� GLIIHU�� ZH� FDQQRW� H[SHFW� D� RQH-to-one 
correlation (also see Appendix B.4). As a benchmark, we therefore also provide the 
correlation between person-level IDV and Hofstede IDV for natives, which is equal to ߩ ൌ
ͲǤͷ (Figure a). In comparison, for origin countries sending more than 30 first-generation 
migrants in the PIAAC data (46 origin countries), the correlation between person-level IDV 
and Hofstede IDV is ߩ ൌ ͲǤͷ͵. For second-generation migrants, we observe a somewhat 
smaller correlation of ߩ ൌ ͲǤͶ͵ for origin languages spoken by more than 30 second-
generation migrants (25 origin-country languages). The lower association between origin 
country culture and person-level culture for second-generation migrants is expected since 
they have never been affected by the institutional and economic environment of the origin 
country. Nevertheless, the high correlations imply that a substantial portion of the origin-
country culture is still present in first- and second-generation migrants. 
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Figure C.1. Persistence of Individualism ±  
Comparing Person-Level IDV of Natives and Migrants from the Same Countries 

Notes: The figure compares country averages of person-level IDV of natives and migrants originating from the same 
countries. To meaningfully compute country averages, main analytical sample is restricted to PIAAC countries sending at 
least 30 first-generation migrants (upper panel) and to PIAAC countries with origin languages with at least 30 observations 
(lower panel), respectively. Person-level IDV refers to our newly constructed individualism index that varies at the person 
level. 
Data source: PIAAC. 
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Figure C.2. Persistence of Individualism ±  
Person-Level IDV vs. Origin-Level Hofstede IDV 

Notes: The figure shows the positive correlation between Hofstede IDV in the origin country and average person-level 
IDV of natives (Panel a), first-generation migrants originating from the respective country (Panel b) and second-generation 
migrants (Panel c). To meaningfully compute country averages, main analytical sample is restricted to origins with at least 
30 observations. +RIVWHGH�,'9�UHIHUV�WR�+RIVWHGH¶V�LQGLYLGXDOLVP�LQGH[; person-level IDV refers to our newly constructed 
individualism index that varies at the person level. 
Data sources: PIAAC, Hofstede (2001).  
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C.2 Selective Migration 
An abundant literature shows that migrants differ from a randomly chosen person in their 

origin country. It could be that the selection of migrants correlates with individualism and 
skills. Relying on our newly constructed person-level measure of individualism, this 
appendix shows how we test for selection on individualism. To do so, we compare the levels 
and distributions of individualism of migrants and natives in the PIAAC countries. 
Moreover, we control for important determinants of migrant selection. 

Comparison of Individualism between Migrants and Non-Migrants.²The persistence of 
(average) individualism (see Appendix C.1) does not necessarily imply that migrants are 
not selected from the top or bottom of the individualism distribution of their respective 
origin country. In fact, there are good reason to believe that migrants are more 
individualistic compared to non-migrants because more individualistic people might suffer 
less from leaving existing social networks behind (Kitayama et al. 2006). However, direct 
empirical evidence on migrant selection on individualism is scarce (see, e.g, Knudsen 2019 
for some historical evidence). By virtue of our person-level IDV measure, we can compare 
the level and distribution of individualism between natives and migrants originating from 
the same country in PIAAC. 

Figure C.3 shows a density plot of the distribution of individualism of natives and first-
generation migrants from the same origin country (e.g., U.S. natives vs. U.S. migrants 
elsewhere in the world), pooling all PIAAC countries. Individualism is conditional on a 
quadratic polynomial in age, gender, and destination country fixed effects, as these are the 
basic control variables that we use in the empirical analysis. The distributions are almost 
entirely overlapping, and average individualism of migrants and non-migrants is virtually 
identical. In fact, when regressing individualism on a migrant indicator in the pooled 
sample, the p-value of the estimated coefficient is close to 1 (0.953).  

Figure C.4 shows analogously constructed density plots for each of the 17 PIAAC 
countries sending at least 100 migrants (which we deem necessary to make distributional 
comparisons). Mirroring the pooled results, there is no systematic pattern of migrant 
selection. Two-sided t-tests on the average difference in individualism between migrants 
and non-migrants show that migrants are positively selected with respect to individualism 
in six countries (Finland, France, Germany, Sweden, the United Kingdom, and the United 
States), negatively selected in five countries (Korea, Lithuania, Poland, Russian Federation, 
and Turkey), and not selected in six countries (Czech Republic, Greece, Ireland, Italy, 
Netherlands, and the Slovak Republic). Moreover, the pattern of selection does not correlate 
with the association between individualism and cognitive skills, as we find positive skill 
returns to individualism in all destination countries (see Figure 4). Overall, the results 
strongly suggest that selection on individualism is no first-order concern, which lends more 
credibility to the epidemiological approach. 
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Figure C.3 Distribution of Individualism for First-Generation Migrants and Natives  
from the Same Origin Country 

Notes: The figure shows a density plot of the distribution of person-level IDV for natives and first-generation migrants 
from the same PIAAC origin countries. Person-level IDV refers to our newly constructed individualism index that varies 
at the person level; values shown are conditional on age, age squared, gender, and destination country fixed effects.  
Data source: PIAAC. 
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Figure C.4 Distribution of Individualism for First-Generation Migrants and  
Natives from the Same Origin Country 

 
Notes: The figure shows density plots of the distribution of person-level IDV for natives and first-generation migrants 
from the same PIAAC origin country. Only countries sending at least 100 migrants are shown. Person-level IDV refers to 
our newly constructed individualism index that varies at the person level; values shown are conditional on age, age squared, 
gender, and destination country fixed effects. 
Data source: PIAAC. 

Controlling for Migrant Selection and Migration Costs.²Even though the above 
analysis implies that migrant selection is no serious issue for our analysis, our results could 
still be driven by a correlation between origin-country individualism and migrant selection. 
For example, since we observe only emigrants from countries that have participated in 
PIAAC (i.e., developed countries), one may wonder whether the selection of migrants is 
different for emigrants from developing countries. In Table C.1, we directly control for 
origin-country educational selection. We further add measures of migration costs that are 
potentially associated with skill-biased migrant selection. In this analysis, we focus on first-
generation migrants because we are most concerned that they are affected by the 
institutional and economic environment in the origin country. Moreover, the assignment of 
country-level controls is associated with less measurement error in the sample of first-
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generation migrants than in the sample of second-generation migrants, which relies on the 
main language learnt in childhood to identify the PLJUDQW¶V origin.8 

Column (1) of Table C.1 shows that the results are not affected by conditioning on 
average origin-country educational selection. Data come from Brücker, Capuano, and 
Marfouk (2013) and measure selection by dividing the emigration share of high-skilled 
migrants by the share of low-skilled migrants from a given origin country toward the main 
OECD immigration countries over time.9 The emigration share from origin country ݅ for 
educational level ݁ at time ݐ is defined as ݉௧ ൌ ைாǡǡ௧ܯ

 Ȁሺܴǡ௧  ைாǡǡ௧ܯ
 ሻ. ܴǡ௧  is the 

number of residents and ܯைாǡǡ௧
  is the total number of emigrants residing in OECD 

countries. The data are available in five-year intervals for the years 1980 to 2010. We assign 
this variable to the closest immigration year; for instance, immigrants in the years 1990 to 
1994 receive the educational selection control from the year 1990. Immigrants who entered 
the destination country before 1980 receive the value from 1980 (i.e., the earliest available 
year).   

The remaining columns of Table C.1 control for migration costs that may lead to 
selection on education or skills. Columns (2) and (3) account for geographical aspects of 
the migration decision. More specifically, we control for geographical distance between the 
country of origin and the destination country and whether the two countries share a common 
border. Data comes from the CEPII trade database (Mayer and Zignago 2011).10 Geographic 
GLVWDQFH�LV�PHDVXUHG�E\�WKH�GLVWDQFH�EHWZHHQ�WKH�WZR�FRXQWULHV¶�ODUJHVW�FLWLHV��LQ������NP���
Geographic distance does not affect the individualism-skills relationship, and is itself not 
related to skills. While contiguity does have a positive association with migrant skills 
(possibly due to a different selection of migrants resulting from lower migration costs or a 
better knowledge of the returns to migration), the individualism coefficient remains 
unaffected. Thus, although geographic proximity likely influences the migration decision, 
it does not matter for the relationship between individualism and skills. 

In Column (4) of Table C.1, we control for the linguistic proximity between two 
countries. It is well known that language differences are crucial to explain economic 
exchange (such as migration and trade) between two countries (Melitz and Toubal 2014; 
Adserà and Pytliková 2015; Ginsburgh and Weber 2020). Cultural differences often 
manifest as linguistic differences because culture and language are intertwined. For 
example, Chen (2013) argues that the level of long-term orientation in a society is directly 
related to the way the corresponding language expresses future actions (see Galor, Özak, 
and Sarid 2020). Controlling for linguistic proximity captures a variety of other cultural 
aspects that we want to disentangle from individualism. We use the ASJP (Automated 

                                                                 
8 In Table C.1, missing country values of selection controls are imputed by the international average to 

avoid issues of sample selectivity. The results are robust in the sample of non-imputed observations (not 
shown). 

9 The dataset contains information for 20 OECD destination countries: Australia, Austria, Canada, Chile, 
Denmark, Finland, France, Germany, Greece, Ireland, Luxembourg, Netherlands, New Zealand, Norway, 
Portugal, Spain, Sweden, Switzerland, United Kingdom, and United States. 

10 Source: http://www.cepii.fr/cepii/en/bdd_modele/bdd.asp.  
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Similarity Judgment Program) measure, which calculates linguistic proximity between the 
country of origin and the destination country based on pronunciation similarities and 
differences in a predetermined set of words in different languages. Data are also taken from 
the CEPII trade database. The positive and highly significant coefficient on linguistic 
proximity suggests that coming from a linguistically similar country²a country whose 
language likely seems more familiar and manageable to a migrant²helps migrants flourish 
in their destination country. While this is an interesting finding in itself, the individualism 
effect on skills is hardly affected by including linguistic proximity. 

Krieger, Renner, and Ruhose (2018) highlight the role of genetic distance between two 
countries, as a measure of long-term relatedness, for migrant selection. Genetic similarities 
are correlated with cultural similarities but can also represent other important aspects like 
common ancestors. Previous research has shown that genetic distance is correlated with 
differences in economic development and the speed of diffusion of innovation (Spolaore 
and Wacziarg 2009, 2012, 2018). Adding genetic distance in Column (5) of Table C.1 leaves 
the individualism coefficient largely unaffected. The genetic distance coefficient itself is 
insignificant, indicating that migrants arriving from genetically similar countries do not 
differ in their skills from their counterparts from genetically distant countries.  

In a seminal paper, Borjas (1987) argues that (non-)migration is an income-maximizing 
choice, as individuals allocate their skills to the country where these skills are valued the 
most. One implication of the model is that migrants who move from a country with high 
returns to skills to a destination with low returns to skills should have lower skills than 
individuals remaining in their home country (i.e., migrants are negatively selected on skills 
IURP� WKH� VHQGLQJ� FRXQWU\¶V� SRSXODWLRQ��� /LNHZLVH�� RQH� VKRXOG� REVHUYH� SRVLWLYH�PLJUDQW�
selectioQ�RQ� VNLOOV� LI� UHWXUQV� WR� VNLOOV� LQ� WKH�PLJUDQWV¶� RULJLQ� FRXQWU\� DUH� ORZHU� WKDQ� WKH�
returns in the destination country. Column (6) of Table C.1 controls for economically 
motivated migration decisions by including the difference in income inequality (as a proxy 
for returns to skills) between origin and destination country (Borjas 1987; Grogger and 
Hanson 2011; Parey et al. 2017; Patt et al. 2021). We measure income inequality by the Gini 
coefficient. Since we need information on the Gini coefficient for a large number of 
countries and years, we compiled the data set ourselves combining different sources. Our 
main source (especially for the early years) is the World Bank Catalogue11, while we rely 
on the OECD IDD database12 DQG�WKH�:RUOG�%DQN¶V�:RUOG�'HYHORSPHQW�,QGLFDWRUV13 as 
well as Eurostat14 for the more recent years. Adding the origin-destination-country 
difference in Gini coefficients from the decade of migration hardly changes the 
individualism coefficient.  

Finally, in Column (7) of Table C.1, we simultaneously include all variables related to 
migrant selection, which barely changes the coefficient on individualism. Taken together, 
                                                                 

11 Source: https://datacatalog.worldbank.org/  
12 Source: https://stats.oecd.org/Index.aspx?DataSetCode=IDD  
13 Source: https://databank.worldbank.org/reports.aspx?source=2&series=SI.POV.GINI  
14 Source: https://ec.europa.eu/eurostat/web/products-datasets/-/tessi190  
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this evidence suggests that accounting for migration costs or benefits²while potentially 
affecting the pattern of migrant selection²does not alter the relationship between 
individualism and skills. We conclude that PLJUDQWV¶� non-random choice of destination 
country and, relatedly, migrant selection is no major concern for our analysis (see also Figlio 
et al. (2019) for a similar finding for long-term orientation).  

Table C.1. Individualism and Cognitive Skills: 
Results from the Epidemiological Approach Controlling for Migrant Selection 

 (1) (2) (3) (4) (5) (6) (7) 

Hofstede IDV 0.282*** 0.290*** 0.283*** 0.286*** 0.269*** 0.261*** 0.229*** 
 (0.052) (0.050) (0.047) (0.043) (0.044) (0.039) (0.038) 

Educational selection -0.003      -0.003 
 (0.004)      (0.003) 

Geographic distance  0.002     0.015** 
  (0.008)     (0.006) 

Contiguity   0.093    0.156* 
   (0.099)    (0.094) 

Linguistic proximity    1.131***   1.043*** 
    (0.201)   (0.183) 

Genetic distance     -0.133  -0.040 
     (0.087)  (0.079) 

Inequality distance      0.016** 0.016*** 
      (0.006) (0.005) 

Covariates Yes Yes Yes Yes Yes Yes Yes 

Fixed effects        
Migration-year-specific 
destination country Yes Yes Yes Yes Yes Yes Yes 

Continental Yes Yes Yes Yes Yes Yes Yes 

R-squared 0.24 0.24 0.24 0.25 0.24 0.25 0.26 

Observations 15,349 15,349 15,349 15,349 15,349 15,349 15,349 

Origin Countries 68 68 68 68 68 68 68 

Notes: The table shows the results for numeracy test scores in the sample of first-generation migrants. Observations are 
weighted, giving each destination country the same weight. Numeracy test scores are standardized to a mean of 0 and a 
standard deviation of 1 in the full international sample. +RIVWHGH�,'9�UHIHUV� WR�+RIVWHGH¶V� LQGLYLGXDOLVP�LQGH[�DQG�LV�
standardized to a mean of 0 and a standard deviation of 1 in the full international sample. See text for the definition of 
further variables. Missing observations in the selection variables are imputed by the international mean (at the country 
level). Continental fixed effects refer to continent of origin country. Covariates: age, age squared, and gender. Origins 
refer to origin country. Standard errors clustered at the origin-country level reported in parentheses. *** Significant at the 
1 percent level. ** Significant at the 5 percent level. * Significant at the 10 percent level. 
Data Sources: PIAAC, Hofstede (2001), CEPII, Krieger, Renner, and Ruhose (2018), Brücker, Capuano, and Marfouk 
(2013). 
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C.3 Origin-Country Characteristics 
In this appendix, we show to what extent other origin-country characteristics can explain 

the association between individualism and cognitive skills. In the epidemiological approach, 
this is a major concern because the omission of origin-country characteristics correlated 
with (origin-country) individualism and skill formation of migrants may lead to biased 
estimates. In the following, we discuss how the baseline results change when we add several 
YDULDEOHV�UHIOHFWLQJ�WKH�RULJLQ�FRXQWU\¶V�HFRQRPLF�VWUHQJWK��TXDOLW\�RI�HGXFDWLRQ�V\VWHP��DQG�
innovative capacity. Specifically, we control for GDP per capita, PISA math score, IQ, and 
the patent applications per capita.15 We perform the analysis for first-generation migrants, 
for whom we are most worried that individualism is confounded with other characteristics 
RI�PLJUDQWV¶�RULJLQ�FRXQWULHV. 

GDP per capita is obtained from the Penn World Table (version 9.0), available for 182 
countries since 1950 in yearly intervals (Feenstra, Inklaar, and Timmer 2015). We assign 
migrants the GDP per capita of the migration year (GDP data are available for all migration 
years). This assignment procedure is supposed to capture the economic conditions at the 
time of migration (i.e., around the time when the migrant has decided to leave the country). 
Adding GDP per capita in Column (1) of Table C.2, we find that the coefficient on 
individualism decreases to 0.212 (from the baseline of 0.294 in Column (4) of Table 1. Thus, 
a better performance of migrants from wealthier countries partly reflects differences in 
income. However, the coefficient on individualism remains highly significant and sizeable 
conditional on GDP. Moreover, the significantly positive coefficient on GDP per capita 
indicates that migrants coming from wealthier countries perform better than those from 
poorer countries.   

To control for differences between origin countries in educational performance, we use 
data from the PISA student achievement test and IQ data. PISA math scores are obtained 
from the OECD. PISA data are available since 2000; until 2018, a total of seven waves have 
been conducted. We use the average PISA math scores between 2000 and 2018, capturing 
the more contemporaneous performance of the education system. Nation-level IQ data come 
from Lynn and Meisenberg (2010); the values are not year-specific. Interestingly, adding 
the PISA score in Column (2) of Table C.2 reduces the coefficient on individualism only 
slightly. As expected, the PISA score of the origin country is positively UHODWHG�WR�PLJUDQWV¶�
cognitive skills. Moreover, while we observe that migrants originating from high-IQ 
countries have higher cognitive skills than those from low-IQ countries, adding IQ has only 
little impact on the individualism coefficient (Column (3)).  

Finally, we include patent applications (of origin-country residents) per 10,000 
inhabitants. The measure refers to patent applications, which are filed worldwide through 
the Patent Cooperation Treaty procedure or with a national patent office for exclusive rights 
for an invention (generally for 20 years). Patent and population data come from the World 
Bank and are available since 1980 on an annual basis. We apply the same assignment 
                                                                 

15 Throughout this analysis, we impute missing origin-country controls with the international mean. 

The#_CTVL001a5d27976ad504448ad4fd7beb39f427c
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procedure for patent applications per capita as for GDP, that is, migrants are assigned the 
value of the migration year.16 This assignment procedure should again capture the origin-
FRXQWU\¶V� LQQRYDWLYHQHVV around the time of migration. Adding patent applications in 
Column (4) of Table C.2, we observe only a slight decrease in the individualism coefficient, 
while patent applications are positively related to skills.  

When we jointly include all origin-country controls in Column (5) of Table C.2, the 
individualism estimate remains highly significant and economically meaningful.17 
Moreover, we discuss in the main text that origin-country characteristics might themselves 
be the outcomes of individualist behavior, making them bad controls when estimating the 
overall effect of individualism on skill formation. However, adding origin-country 
characteristics to the model provides some insight regarding their importance as channels 
through which the skill effect of individualism materializes and also shows the robustness 
of the estimated relationship between individualism and skills. 

Table C.2. Individualism and Cognitive Skills: 
Adding Other Country-of-Origin Characteristics 

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

Hofstede IDV 0.192*** 0.248*** 0.251*** 0.249*** 0.182*** 
 (0.047) (0.046) (0.048) (0.046) (0.051) 

Log real GDP per capita 0.264***    0.163*** 
 (0.046)    (0.059) 

PISA math score /100  0.273***   0.135 
  (0.092)   (0.081) 

IQ   0.027***  0.007 
   (0.007)  (0.008) 

Patent applications    0.045*** 0.018 
    (0.015) (0.012) 
Covariates Yes Yes Yes Yes Yes 
Fixed effects      
Migration-year-specific 
destination country Yes Yes Yes Yes Yes 

Continental Yes Yes Yes Yes Yes 
R-squared 0.25 0.25 0.25 0.25 0.26 
Observations 15,349 15,349 15,349 15,349 15,349 
Origin countries 68 68 68 68 68 

Notes: The table shows the results for numeracy test scores in the sample of first-generation migrants. Observations are 
weighted, giving each destination country the same weight. Numeracy test scores are standardized to a mean of 0 and a 
standard deviation of 1 in the full international sample. +RIVWHGH�,'9�UHIHUV� WR�+RIVWHGH¶V� LQGLYLGXDOLVP�LQGH[�DQG�LV�
standardized to a mean of 0 and a standard deviation of 1 in the full international sample. See text for the definition of 
further variables. Missing observations in the country-of-origin variables are imputed by the international mean (at the 
country level). Continental fixed effects refer to the continent of the origin country. Covariates: age, age squared, and 
gender. Standard errors clustered at the origin-country level reported in parentheses. *** Significant at the 1 percent level. 
** Significant at the 5 percent level. * Significant at the 10 percent level. 
Data Sources: PIAAC, Hofstede (2001), PISA, Penn World Table 9.0, Feenstra, Inklaar, and Timmer (2015), and Lynn 
and Meisenberg (2010). 
  

                                                                 
16 Migrants who moved to the destination country before 1980 are assigned the patent-per-capita value of 

1980. 
17 Besides individualism, GDP per capita is the only origin-country variable that is consistently related to 

skills. 
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C.4 Instrumental Variable Approach 
In this section, we exploit quasi-experimental variation in individualism to complement 

the results from the epidemiological approach. To control for unobservable factors affecting 
skills and individualism, we use international variation in Hofstede IDV caused by their 
genetic heritage in an instrumental variable (IV) approach. Using gene-based variation in 
individualism allows us to disentangle the effect of Hofstede IDV from other cultural 
dimensions or country characteristics.18  

In particular, we follow Gorodnichenko and Roland (2017) in exploiting cross-country 
variation LQ�WKH�IUHTXHQF\�RI�WKH�SRO\PRUSKLVP�$���*�LQ�WKH�ȝ-opioid receptor gene as an 
instrument for Hofstede IDV. A118G represents a single-nucleotide polymorphism (SNP) 
characterized by the smallest possible variation in the genetic code²a single letter 
modification in the DNA sequence replacing the letter A with the letter G.19 Individuals 
carrying the A118G polymorphism are more sensitive to social exclusion. When socially 
excluded, they report higher stress levels in surveys and have stronger neural activity in 
brain areas related to the processing and evaluation of social pain (Eisenberger, Lieberman, 
and Williams 2003; Way, Taylor, and Eisenberger 2009). If this genetic coin flip occurs 
frequently in a population, a collectivistic society²insuring against exclusion²is more 
likely to form (Way and Lieberman 2010). In terms of instrument validity, A118G is a small 
anomaly, and there is no prior research suggesting a link to fitness, intelligence, or other 
economic capabilities. Next, we elaborate further on the social-exclusion mechanism 
responsible for the link between A118G and individualism. 

A118G and the Evolution of Individualism.²This paragraph describes how a small 
variation in the genetic code, the polymorphism A118G ORFDWHG�LQ�WKH�2305���ȝ-opioid 
receptor) gene, affected the development of individualistic values in different countries. 

The mechanisms through which the OPMR1 genes affect human behavior are well 
established. The OPMR1 gene is known to be involved in the opioid system responsible for 
physical (Kieffer and Gavériaux-Ruff 2002) and social pain regulation (Zubieta et al. 2003). 
Studies on the effect of opioids like morphine (that act on the OPMR1 gene (Pert and Snyder 
1973)) find that morphine regulates the perception of physical pain as well as social pain 
caused by social separation (Way, Taylor, and Eisenberger 2009). Through its effect on 
social pain, the OPMR1 gene is linked to social behavior. 

5HO\LQJ�RQ�WKH�³&\EHU%DOO´ paradigm (Williams, Cheung, and Choi 2000), Way, Taylor, 
and Eisenberger (2009) investigate the effect of the polymorphism A118G on social pain as 

                                                                 
18 The fact that cultural dimensions (i) are relatively stable over time, (ii) are largely transmitted vertically 

from generation to generation, and (iii) are typically observed at the country level inherently limits the set of 
potential instruments that can be used to predict the level of individualism embedded in D�FRXQWU\¶V set of 
cultural values. 

19 In contrast to a genetic mutation that occurs very rarely in a population, the term polymorphism describes 
a genetic variation that occurs at least in one percent of the population. The prevalence of the A118G variation 
in a country population varies between 10 and 50 percent in our sample (see Figure C.5). 
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a result of separation or social rejection.20 The authors invited human subjects containing 
both A and G allele carriers into a research lab to participate in a computer-based online 
game with other participants. After being suddenly excluded from the game, G allele carriers 
reported a stronger sensitivity to rejection. The results were complemented by an fMRI 
study that identified the neural mechanisms driving the results.21 

Frequency of A118G as a Predictor for Individualistic Culture.²Regarding the 
mechanism that links the polymorphism A118G to individualism, Way and Lieberman 
(2010) hypothesize that culture may have evolved as a response to the genetic disposition 
of a society for its social sensitivity. A collectivistic culture may then evolve as an insurance 
mechanism to reduce the risk of social exclusion and mitigate the more pronounced negative 
effect of social distress in societies with high social sensitivity. In line with this hypothesis, 
Yamaguchi, Kuhlman, and Sugimori (1995) find a positive correlation of collectivism and 
the sensitivity to social rejection at the individual level. In contrast, in an individualistic 
society, personal autonomy may dominate the needs of the group, loosening the ties within 
social networks and increasing the risk of social rejection²with more severe consequences 
for individuals with a pronounced social sensitivity due to their genetic disposition.  

To test the hypothesis that the share of individuals in a population carrying the A118G 
polymorphism is linked to the collectivism-individualism nexus of countries, Way and 
Lieberman (2010) collect international data on gene studies and estimate the relative 
prevalence of the polymorphism. Their empirical estimates provide support for a negative 
effect of the prevalence of the A118G polymorphism on D�FRXQWU\¶V�OHYHO�RI individualism. 
Figure C.5 confirms their results in our sample, showing a strong negative bivariate 
association between the prevalence of A118G and Hofstede IDV at the country level (ܾ ൌ
െͳǤͺǡ�S�YDOXH� ൏ ͲǤͲͳ).22 The variation in A118G explains about 54 percent of the cross-
country variation in Hofstede IDV in a simple bivariate regression.  

The more detailed individual-level analysis presented in Table C.3 supports the bivariate 
results. In the sample of first-generation migrants, a one-percentage-point increase in the 
VKDUH�RI�$���*�FDUULHUV�LQ�WKH�RULJLQ�FRXQWU\¶V�SRSXODWLRQ�LV�DVVRFLDWHG�ZLWK�0.10 standard 
deviations lower level of Hofstede IDV (Column (1)). A strong association between the 
prevalence of A118G and Hofstede IDV remains when adding further controls (including 
continental fixed effects in Column (4)). 

                                                                 
20 7KH�³&\EHU%DOO´�SDUDGLJP�KDV�EHHQ�XVHG�WR�VWXG\�VRFLDO�GLVWUHVV�LQ�PDQ\�GLIIHUHQW�VHWWLQJV�LQFOXGLQJ�

large-scale surveys (Williams, Cheung, and Choi 2000) as well as fMRI studies (Eisenberger, Lieberman, and 
Williams 2003). A detailed description of the CyberBall game is available in the supplementary information 
to Eisenberger, Lieberman, and Williams (2003). 

21 A subset of the participants played the game in an fMRI scanner while the neural activity in different 
brain areas was recorded. When excluded from the game, G allele carriers showed a stronger neural response 
in the dorsal part of the anterior cingulate cortex (dACC) and the anterior insula. Previous work has related 
both brain areas to the processing and evaluation of physical and social pain (Eisenberger, Lieberman, and 
Williams 2003; Dedovic et al. 2016). Using the data from the fMRI sample, Way, Taylor, and Eisenberger 
(2009) conducted a mediation analysis showing that the effect of the A118G polymorphism on self-reported 
social distress is significantly mediated by the neural activity on the dACC region of the brain. 

22 Our sample is restricted to the 33 origin countries of first-generation migrants in PIAAC for which data 
on Hofstede IDV and on the prevalence of the A118G polymorphism are both available.  
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Figure C.5. Frequency of A118G Polymorphism and Individualism by Country 

 
Notes: The figure establishes the negative bivariate association between the frequency of the occurrence of the A118G 
polymorphism in a country¶V�SRSXODWLRQ and WKH�FRXQWU\¶V�OHYHO�RI�Hofstede individualism (IDV). The figure includes all 
origin countries in the IV estimation sample. 
Data source: Hofstede (2001), Way and Lieberman (2010), Gorodnichenko and Roland (2017). 

 

Table C.3. Genetic Variation and Individualism (First Stage) 
 (1) (2) (3) (4) 

A118G -0.100*** -0.100*** -0.099*** -0.079*** 
 (0.011) (0.011) (0.012) (0.016) 

Age 
 

-0.003 -0.007 -0.005 
 

 
(0.006) (0.006) (0.005) 

Age squared (/100) 
 

0.001 0.008 0.007 
 

 
(0.007) (0.007) (0.007) 

Female 
 

-0.005 -0.011 -0.015   
(0.030) (0.028) (0.027) 

Fixed effects 

    

Destination country Yes Yes Yes Yes 
Year of migration Yes Yes Yes Yes 
Destination country ൈ year of migration   Yes Yes 
Continental    Yes 
Observations 10,359 10,359 10,359 10,359 
Origin countries 33 33 33 33 

Notes: The table shows the relationship between Hofstede IDV (dependent variable) and the frequency of the A118G 
polymorphism in the PLJUDQWV¶�RULJLQ�FRXQWU\ in the sample of first-generation migrants. Observations are weighted, giving 
each destination country the same weight. +RIVWHGH�,'9�UHIHUV�WR�+RIVWHGH¶V�LQGLYLGXDOLVP�LQGH[�DQG�LV�VWDQGDUGL]HG�WR�a 
mean of 0 and a standard deviation of 1 in the full international sample. Continental fixed effects refer to continent of 
origin. Standard errors clustered at the origin-country level. *** Significant at the 1 percent level. ** Significant at the 5 
percent level. * Significant at the 10 percent level. 
Data sources: PIAAC, Hofstede (2001), Way and Lieberman (2010), Gorodnichenko and Roland (2017). 
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Exclusion Restriction.²The identifying assumption when using A118G as an instrument 
to estimate the causal effect of Hofstede IDV on cognitive skills is that A118G affects 
cognitive skills only through Hofstede IDV. The social-exclusion mechanism through 
which the prevalence of A118G is linked to individualism is well understood (see discussion 
above), which limits the set of potential channels besides individualism through which 
A118G may affect skill accumulation. Furthermore, exploratory genome wide association 
studies (GWAS) on the predictive power of genetic differences for educational attainment 
show no direct association between A118G and education, which further limits concerns 
about alternative channels (Okbay et al. 2016; Lee et al. 2018).23 

Column (1) of Table C.4 replicates the results for the epidemiological approach (see 
Column (4) of Table 1) for the IV sample of first-generation migrants from 33 (instead of 
68) origin countries. The results are qualitatively and quantitatively similar to our baseline 
results. Column (2) reports the results from the reduced form regression of cognitive skills 
on the frequency of the A118G polymorphism in an origin country. Column (3) presents a 
suggestive test (see, e.g., Ashraf and Galor (2013)) on the validity of the exclusion 
restriction by conducting a horse race between A118G and Hofstede IDV in predicting 
cognitive skills. If the A118G polymorphism affects cognitive skills only through its effect 
on Hofstede IDV, it should lose its explanatory power if we also include Hofstede IDV in 
the regression. While we find a precisely estimated negative coefficient on the A118G 
polymorphism in the reduced-form regression in Column (2), the coefficient drops by more 
than 80 percent and becomes statistically indistinguishable from zero after we control for 
Hofstede IDV in Column (3).  

Instrumental Variable Results.²Columns (4) to (7) of Table C.4 present the 2SLS 
estimates for the effect of Hofstede IDV on cognitive skills and shows that the IV results 
are not sensitive to a specific set of control variables. The set-up of the table follows our 
baseline epidemiological approach in Columns (1) to (4) of Table 1. Thus, we start by 
controlling for destination country and year-of-migration fixed effects in Column (4) and 
sequentially add sociodemographic controls (Column (5)), migration year times destination 
country fixed effects (Column (6)), and origin-continent fixed effects (Column (7)). 

Across specifications, the instrument is strong and the 2SLS estimate on Hofstede IDV 
is very close to the corresponding baseline estimate from the epidemiological approach, that 
is, comparing the OLS estimate in Column (1) of Table C.4 (ߚଵைௌ ൌ ͲǤ͵Ͳ) and the 
corresponding 2SLS in Column (7) of Table C.4 (ߚଵଶௌௌ ൌ ͲǤ͵Ͷͻ). Due to the similarity of 
the OLS and 2SLS estimates, a Durbin-Wu-Hausman test cannot reject the exogeneity of 
Hofstede IDV in each of the reported IV models (e.g., in Column (7):  ൌ ͲǤͷ͵). Thus, we 

                                                                 
23 The exclusion restriction would still hold if individualistic culture acted as mediator for the effect of 

genetic differences on other contemporary outcomes. Way and Lieberman (2010) find some evidence that the 
prevalence of A118G is linked through collectivism to prevalence of depression. In previous medical studies, 
A118G was linked to the sensitivity to alcohol. Recent evidence from GWAS and a systematic meta-study 
conducted by Sloan et al. (2018) find no systematic correlation to alcohol sensitivity. 
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interpret our IV results as additional evidence supporting the internal validity of the results 
obtained from the epidemiological approach. 

Alternative Instruments.²Gorodnichenko and Roland (2017) provide evidence on other 
potential instruments for individualism. Two of these alternative instruments are another 
genetic polymorphism (HTTLPR) that is linked to a higher risk of depression when 
confronted with stress, and the distance in terms of the prevalence of blood types compared 
to the United Kingdom (a highly individualistic country) (distM_UK). Our results are robust 
to using these alternative instruments for individualism (see Table C.5). However, the link 
of these alternative instruments to individualism are less well understood than is the case 
for A118G. Moreover, it is less clear for these other instruments that the exclusion 
restriction holds. Finally, while the results are comparable, the other instruments are not as 
predictive of Hofstede IDV as A118G is, possibly due to the more limited data availability. 

 
Table C.4. Instrumental Variable Approach:  

Reduced Form, Exogeneity of A118G, and 2SLS Estimates 

 OLS    2SLS 

  
Baseline Reduced 

form 
Horse 
race 

  
 

IV IV IV IV 

 (1) (2) (3)    (4) (5) (6) (7) 
Hofstede IDV 0.307***  0.287***    0.275*** 0.276*** 0.275*** 0.349***  

(0.082) 
 

(0.085)   
 

(0.076) (0.074) (0.074) (0.116) 
A118G  -0.028** -0.005          

(0.010) (0.008)   
     

First stage (dependent variable:  
Hofstede IDV)    

  
     

A118G ² ² ²    -0.100*** -0.100*** -0.099*** -0.079*** 
  

  
  

 
(0.011) (0.011) (0.012) (0.016) 

First stage F-statistic ² ² ²    77.4 77.9 72.5 24.2 
Endog. Test: H0: exog. IDV (p-value) ² ² ²    0.82 0.76 0.76 0.53 

           
Fixed effects           
Covariates Yes Yes Yes     Yes Yes Yes 
Destination country Yes Yes Yes    Yes Yes Yes Yes 
Year of migration Yes Yes Yes    Yes Yes Yes Yes 
Destination country ൈ year of migration Yes Yes Yes      Yes Yes 
Continental Yes Yes Yes       Yes 
R-squared 0.25 0.23 0.25    0.06 0.09 0.08 0.07 
Observations 10,359 10,359 10,359    10,359 10,359 10,359 10,359 
Origin countries 33 33 33    33 33 33 33 

Notes: The table shows the IV results for numeracy test scores in the sample of first-generation migrants, which is restricted 
to origin countries for which data on the frequency of the genetic variation (A118G) is available. Observations are 
weighted, giving each destination country the same weight. Numeracy test scores are standardized to mean 0 and standard 
deviation 1 in the full international sample��+RIVWHGH�,'9�UHIHUV�WR�+RIVWHGH¶V�LQGLYLGXDOLVP�LQGH[�DQG�LV�VWDQGDUGL]HG�WR�
a mean of 0 and a standard deviation of 1 in the full international sample. Covariates: age, age squared, and gender. 
Continental fixed effects refer to the continent of the origin country. Standard errors clustered at the origin-country level 
reported in parentheses. Standard errors clustered at the origin-country level reported in parentheses. *** Significant at 
the 1 percent level. ** Significant at the 5 percent level. * Significant at the 10 percent level. 
Data sources: PIAAC, Hofstede (2001), Way and Lieberman (2010), Gorodnichenko and Roland (2017). 
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Table C.5. Results of Instrumental Variable Approach with Alternative Instruments 
 (1) (2) (3) (4) 

Second stage (dependent variable: cognitive skills)         
Hofstede IDV 0.391*** 0.344** 0.515** 0.429***  

(0.115) (0.161) (0.199) (0.108) 

First stage (dependent variable: Hofstede IDV)     
Instrument(s)  A118G HTTLPR distM_UK A118G 

HTTLPR 
distM_UK 

First stage F-statistic 22.8 19.5 5.40 8.50 
Covariates Yes Yes Yes Yes 
Fixed effects Yes Yes Yes Yes 
Observations 9,232 9,232 9,232 9,232 
Origin countries 29 29 29 29 

Notes: The table shows the IV results for numeracy test scores in the sample of first-generation migrants, which is restricted 
to origin countries for which data on the instruments is available. Observations are weighted, giving each destination 
country the same weight. Numeracy test scores are standardized to a mean of 0 and a standard deviation of 1 in the full 
international sample��+RIVWHGH�,'9�UHIHUV� WR�+RIVWHGH¶V� LQGLYLGXDOLVP�LQGH[�DQG�LV�VWDQGDUGL]HG�WR�a mean of 0 and a 
standard deviation of 1 in the full international sample. Covariates: age, age squared, and gender. Fixed effects: destination 
country, year of migration, destination country ൈ year of migration, and continent of origin country. Standard errors 
clustered at the origin-country level reported in parentheses. *** Significant at the 1 percent level. ** Significant at the 5 
percent level. * Significant at the 10 percent level. 
Data sources: PIAAC, Hofstede (2001), Gorodnichenko and Roland (2017).  
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D. Value-Added Approach: Robustness 

Table D.1. Individualism and Cognitive Skills:  
Value-Added Epidemiological Approach Conditioning on Personality Traits 

 (1) (2) (3) (4) (5) (6) 
Hofstede IDV 0.077** 0.087** 0.087*** 0.086** 0.081** 0.078** 
 (0.034) (0.035) (0.031) (0.036) (0.035) (0.031) 
Numeracy in 2012 0.636*** 0.686*** 0.646*** 0.677*** 0.685*** 0.602*** 
 (0.134) (0.087) (0.094) (0.082) (0.078) (0.130) 
Big-5 Openness to experience -0.016     -0.014 
 (0.016)     (0.015) 
Big-5 Conscientiousness -0.028     -0.045 
 (0.028)     (0.036) 
Big-5 Extraversion -0.029**     -0.028** 
 (0.011)     (0.011) 
Big-5 Agreeableness -0.012     -0.020 
 (0.017)     (0.015) 
Big-5 Neuroticism -0.038*     -0.025 
 (0.021)     (0.026) 
Grit  0.024    0.049 
  (0.040)    (0.045) 
Internal locus of control   0.022   0.027 
   (0.044)   (0.044) 
External locus of control   0.029   0.025 
   (0.022)   (0.020) 
Willingness to take risks    -0.006  -0.010 
    (0.009)  (0.009) 
Trust     0.080** 0.070** 
     (0.030) (0.033) 
Covariates Yes Yes Yes Yes Yes Yes 
Fixed effects       
Year of migration Yes Yes Yes Yes Yes Yes 
Continental Yes Yes Yes Yes Yes Yes 
Age-specific numeracy in 2012 Yes Yes Yes Yes Yes Yes 
Age-squared-specific numeracy in 2012 Yes Yes Yes Yes Yes Yes 
R-squared 0.70 0.69 0.69 0.69 0.69 0.70 
Observations 814 814 814 814 814 814 

Notes: The table shows the value-added results for numeracy test scores measured in 2015 on the joint sample of first- and second-
generation migrants. Numeracy skills are demeaned and are standardized using the standard deviation of the full international sample as 
³QXPHUDLUH�´ +RIVWHGH� ,'9� UHIHUV� WR� +RIVWHGH¶V� LQGLYLGXDOLVP� LQGH[� DQG� LV� VWDQGDUGL]HG� using the standard deviation of the full 
LQWHUQDWLRQDO�VDPSOH�DV�³QXPHUDLUH�´ The Big-5 are measured by the extent to which the following statements apply to the respondents 
(personality inventory according to Gerlitz and Schupp 2005, Lang et al. 2011): Openness: I am someone who is inventive, full of ideas; 
I am someone who values artistic, aesthetic experiences; I am someone who has a vivid imagination/fantasy; I am someone who is eager 
for knowledge. Conscientiousness: I am someone who does a thorough job; I am someone who tends to be lazy; I am someone who does 
things effectively and efficiently. Extraversion: I am someone who is communicative, talkative; I am someone who is outgoing, sociable; 
I am someone who is reserved. Agreeableness: I am someone who is sometimes rough to others; I am someone who has a forgiving 
nature; I am someone who is considerate and kind to others. Neuroticism: I am someone who worries a lot. I am someone who gets 
nervous easily; I am someone who is relaxed, handles stress well. Grit is measured by the extent the respondents agree with the following 
statements (grit scale by Duckworth et al. 2007 and Duckworth and Quinn 2009): I am a hard worker; I am self-disciplined; I can cope 
with setbacks; I finish whatever I begin; I have difficulty maintaining focus on projects or tasks that take more than a few months to 
complete. Internal locus of control is measured by the extent of agreement with the following three statements: How my life goes depends 
on me; Success takes hard work; Inborn abilities are more important than any efforts one can make. External locus of control is measured 
by the extent of agreement with the following five statements: what a person achieves in life is above all a question of fate or luck; I 
frequently have the experience that other people have a controlling influence over my life; If I run up against difficulties in life, I often 
doubt my own abilities; the opportunities that I have in life are determined by the social conditions; I have little control over the things 
that happen in my life. Risk attitude is based on the following question: How do you see yourself: Are you generally a person who is fully 
prepared to take risks or do you try to avoid risks? Trust is measured by the extent respondents agree with the following statements: In 
JHQHUDO��\RX�FDQ�WUXVW�RWKHU�SHRSOH��1RZDGD\V�RQH�FDQ¶W�UHO\�RQ�DQ\RQH��,I�RQH�LV�GHDOLQJ�ZLWK�VWUDQJHUV��LW�LV�EHWWHU�WR�EH�careful not to 
trust them. The Big-5 measures as well as internal and external locus of control range from 1(=lowest value) to 7(=highest value); grit 
ranges from 1(=lowest grid) to 5(=highest grid); risk attitude ranges from 0(=completely unwilling to take risk) to 10(=completely willing 
to take risk); trust ranges from 1(=lowest trust) to 4(=highest trust). Covariates: age, age squared, gender, and second-generation migrant. 
Continental fixed effects DUH�LQFOXGHG�IRU�HDFK�FRPELQDWLRQ�RI�WKH�UHVSRQGHQW¶V��WKH�IDWKHU¶V��DQG�WKH�PRWKHU¶V�FRXQWU\�RI�ELUWK��<HDU�RI�
migration is set equal to year of birth for second-generation migrants. Standard errors two-way clustered at the level of the origin country 
RI�WKH�UHVSRQGHQW�DQG�WKH�OHYHO�RI�WKH�LQWHUDFWLRQ�RI�IDWKHU¶V�DQG PRWKHU¶V�FRXQWU\�RI�ELUWK�LQ�SDUHQWKHVHV. *** Significant at the 1 percent 
level. ** Significant at the 5 percent level. * Significant at the 10 percent level. 
Data sources: German PIAAC-L, Hofstede (2001). 
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Table D.2. Individualism and Cognitive Skills:  
Value-Added Epidemiological Approach Conditioning on Family Background 

 (1) (2) (3) (4) 
Hofstede IDV 0.108** 0.081** 0.080*** 0.107** 
 (0.039) (0.031) (0.029) (0.039) 
Numeracy in 2012 0.557** 0.634*** 0.683*** 0.512* 
 (0.239) (0.092) (0.095) (0.281) 
Age -0.001 -0.007 -0.011 0.007 
 (0.020) (0.015) (0.016) (0.017) 
Age squared (/100) -0.007 0.002 0.006 -0.016 
 (0.027) (0.019) (0.020) (0.023) 
Female -0.123** -0.113** -0.097** -0.106* 
 (0.052) (0.044) (0.041) (0.056) 
Second-generation migrant -0.082 -0.008 -0.018 -0.119 
 (0.092) (0.055) (0.055) (0.104) 
Fixed effects     

Occupation father Yes   Yes 
Occupation mother Yes   Yes 
Number of siblings  Yes  Yes 
Years spent with both parents (at age 15)   Yes Yes 
Year of migration Yes Yes Yes Yes 
Continental Yes Yes Yes Yes 
Age-specific numeracy in 2012 Yes Yes Yes Yes 
Age-squared-specific numeracy in 2012 Yes Yes Yes Yes 
R-squared 0.81 0.70 0.70 0.82 
Observations 821 821 821 821 

Notes: The able shows the value-added results for numeracy test scores measured in 2015 on the joint sample of first- and 
second-generation migrants. Numeracy test scores are demeaned and are standardized using the standard deviation of the 
IXOO�LQWHUQDWLRQDO�VDPSOH�DV�³QXPHUDLUH�´ +RIVWHGH�,'9�UHIHUV�WR�+RIVWHGH¶V�LQGLYLGXDOLVP�LQGH[�DQG�LV�VWDQGDUGL]HG�using 
the standard deviation RI�WKH�IXOO�LQWHUQDWLRQDO�VDPSOH�DV�³QXPHUDLUH�´ Occupation is assessed at the four-digit occupational 
level. Years spent with both parents (at age 15): years the respondent has lived together with both (biological) parents 
until age 15. Continental fixed effects DUH�LQFOXGHG�IRU�HDFK�FRPELQDWLRQ�RI�WKH�UHVSRQGHQW¶V��WKH�IDWKHU¶V��DQG�WKH�PRWKHU¶V�
country of birth. Year of migration is set equal to year of birth for second-generation migrants. Standard errors two-way 
clustered at the level of the origin country of the respondent and the level of the interaction of father¶V�DQG�PRWKHU¶V�FRXQWU\�
of birth in parentheses. *** Significant at the 1 percent level. ** Significant at the 5 percent level. * Significant at the 10 
percent level. 
Data sources: German PIAAC-L, Hofstede (2001). 
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Table D.3. Individualism and Cognitive Skills:  
Value-Added Epidemiological Approach Conditioning on School Grades 

 (1) (2) (3) 

Hofstede IDV 0.109*** 0.092** 0.109*** 

 (0.034) (0.034) (0.035) 

Numeracy in 2012 0.702*** 0.675*** 0.703*** 

 (0.084) (0.071) (0.082) 

Age -0.009 -0.007 -0.009 
 (0.019) (0.020) (0.019) 

Age squared (/100) 0.004 0.002 0.004 
 (0.021) (0.022) (0.020) 

Female -0.108** -0.121*** -0.109** 
 (0.043) (0.042) (0.044) 

Second-generation migrant 0.007 0.011 0.007 
 (0.058) (0.061) (0.059) 

Grade mathematics -0.091***  -0.090*** 
 (0.016)  (0.017) 

Grade German  -0.027 -0.004 
  (0.016) (0.014) 

Fixed effects    
Year of migration Yes Yes Yes 
Continental Yes Yes Yes 
Age-specific numeracy in 2012 Yes Yes Yes 
Age-squared-specific numeracy in 2012 Yes Yes Yes 
R-squared 0.71 0.70 0.71 
Observations 821 821 821 

Notes: The table shows the value-added results for numeracy test scores measured in 2015 on the joint sample of first- and 
second-generation migrants. Numeracy test scores are demeaned and are standardized using the standard deviation of the 
IXOO�LQWHUQDWLRQDO�VDPSOH�DV�³QXPHUDLUH�´ +RIVWHGH�,'9�UHIHUV�WR�+RIVWHGH¶V�LQGLYLGXDOLVP�LQGH[�DQG�LV�VWDQGDUGL]HG�using 
the standard deviation of the full internatLRQDO�VDPSOH�DV�³QXPHUDLUH�´ All regressions contain fix effects for the state of 
secondary schooling. Missing school grades are imputed and dummy variables included indicating missing school grades. 
Continental fixed effects are included for each combinatLRQ�RI�WKH�UHVSRQGHQW¶V��WKH�IDWKHU¶V��DQG�WKH�PRWKHU¶V�FRXQWU\�RI�
birth. Year of migration is set equal to year of birth for second-generation migrants. Standard errors two-way clustered at 
the level of the origin country of the respondent and the level oI�WKH�LQWHUDFWLRQ�RI�IDWKHU¶V�DQG�PRWKHU¶V�FRXQWU\�RI�ELUWK�
in parentheses. *** Significant at the 1 percent level. ** Significant at the 5 percent level. * Significant at the 10 percent 
level. 
Data sources: German PIAAC-L, Hofstede (2001). 
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E. Mediation Analysis 

E.1 Econometric Framework of the Mediation Analysis 
This appendix describes the assumptions of the mediation analysis to decompose the 

effect of the treatment on the outcome of interest into its mechanisms, discusses the 
limitations of the predominant approach in investigating mechanisms in the economic 
literature, defines the variables of interest in a potential outcome framework, and describes 
the mediation approach we use in the paper. We use the potential outcome framework 
(Rubin 1974) to define direct and indirect effects (mechanisms) and to describe the 
conditional independence assumptions underlying the mediation framework. 

Definition of Estimands of Interests.²To define the average total effect of an increase in 
individualism from level ܽƲ to ܽ, let ܷܰܯሺܽሻ represent the potential cognitive skills for 
individual ݅ with individualism level ܽ. For each individual either ܷܰܯሺܽሻ or ܷܰܯሺܽƲሻ 
is observed. The total effect of the change in individualism is equal to the difference in 
potential outcomes ߬ሺܽǡ ܽƲሻ ൌ ሺܽሻܯܷܰ െ  ሺܽƲሻ. We can define the average totalܯܷܰ
effect (ATE) as: 

 ���ሺܽǡ ܽƲሻ ൌ ॱሾܷܰܯሺܸܦܫ ൌ ܽሻ െ ܸܦܫሺܯܷܰ ൌ ܽƲሻሿǤ 

In our setting the average total effect equals the average treatment effect of individualism. 
Let us further define ܷܰܯ൫ܽǡ݉൯ as the outcome for individual ݅ if we fix the level of 
individualism at ܦܫ ܸ ൌ ܽ and the mediating variable at ܯ ൌ ݉.24 We are now able to 
define another interpretable estimand of the mediation model²the average controlled direct 
effect (ACDE) ²as follows: 

 ����ሺܽǡ ܽƲǡ ݉ሻ ൌ ॱሾܷܰܯሺܽǡ݉ሻ െ  ሺܽƲǡ݉ሻሿǤܯܷܰ

The ACDE describes the effect of individualism on cognitive skills that is not driven by 
changes in mediator ܯ.  

The final estimand of interest²the indirect effect of individualism on cognitive skills 
through ܯ²is identified by the difference between the ���ሺܽǡ ܽƲሻ and ����൫ܽǡ ܽƲǡ݉൯. 
It quantifies the part of the total effect of individualism on skills that is mediated through 
the respective mechanism (e.g., inputs in the production function). 

Identifying Assumptions.²To interpret the estimand ���ሺܽǡ ܽƲሻ as a causal average 
treatment effect, the usual conditional independence assumption (CIA-1) is necessary: 

(CIA-1) ܷܰܯሺܽሻǡܷܰܯሺܽƲሻ ၲ ܦܫ ܸȁࢄ�� ൌ ǡܽ�����ǡ࢞ ܽƲǡ  Ǥݔ

To simplify the notation in this appendix, we let vector ࢄ represent all relevant control 
variables, including any fixed effects, and omit most indices used to denote the level of 
variation. 
                                                                 

24 The terms fixing and controlling, although related, are conceptionally different (Haavelmo 1943). Fixing 
the level of a mediator refers to an exogenous manipulation of the mediator. 

Estimating#_CTVL00131e57efd6d3f461dad4fd7beb39f427c
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The identification of the ACDE requires an additional conditional independence 
assumption (CIA-2) that is linked to the relationship between the outcome and mediators. 
Let vector ࡹ ൌ ൫ܯǣ ݆ א ࣤ൯ represent all observed mediators, whereas vector ࡹ 
represent all observed mediators in ࡹ other than the mediator of interest ܯ that are not 
conditionally independent of ܯ. Furthermore, let vector ܼ  denote variables correlated with 
skills and the mediators of interest ܯ. Then the ����ሺܽǡ ܽƲǡ݉ሻ is identified under the 
following CIA: 

(CIA-2) ܷܰܯሺܽǡ݉ೖሻ ၲ ܦܫೖȁܯ ܸ ൌ ܽǡ ࢄ ൌ ǡ࢞ ࡹ
ೖ ൌ ೖǡ ࢆ ൌ ǡࢠ ǡܽ� ݇ǡ ǡ࢞  Ǥࢠ

The presence of unmeasured inputs that are not statistically independent of the measured 
inputs would violate CIA-2 and, therefore, confound the estimated relationship between 
individualism and the mediators, as well as the relationship between mediators and 
cognitive skills.25 Hence, to consistently estimate the ACDE for mediator ܯ without 
violating assumption CIA-2, we have to control for any other mediator ݅ࡹ

݇ that is not 
conditionally independent of ܯ, as well as for any confounder ܼ that is correlated with the 
outcome and the mediator. 

In the most common approach to estimate the effect of mechanisms in the applied 
economics literature (as proposed in Baron and Kenny (1986)) a single mediator ܯ is 
included in the outcome equation (1) and the regression model shown in equation (5) is used 
to estimate ߚଵெ. Here, the difference οெؠ ଵߚ െ  ଵெ is attributed to the mechanism measuredߚ
by the mediator ܯ. Because the indirect effects of the individual mediators are not 
identified if more than one mediator is included in the Baron-Kenny-model, a separate 
version of equation (5) is estimated for each mediator that represents a proposed mechanism. 

While considering only a single mediator in the Baron-Kenny model (Baron and Kenny 
(1986)) and interpreting ߚଵெ as an estimate for the ACDE is very popular, it requires a 
stronger version of CIA-2: 

(CIA-2´) ܷܰܯሺܽǡ݉ೖሻ ၲ ܦܫೖȁܯ ܸ ൌ ܽǡ ࢄ ൌ ǡ࢞ ࢆ ൌ ǡࢠ ǡܽ� ݇ǡ ǡ࢞  ǡࢠ

where the conditioning on other mechanisms (݅ࡹ
݇) is absent. Assumption CIA-2´ is 

stronger than CIA-2 and requires conditional independence with respect to not just the 
unmeasured but also the measured mediators. As in most other applications, this assumption 
is unlikely to hold in our setting because our set of measured mediators includes proxies for 
various skill investments, which are likely to be correlated.  

                                                                 
25 The bias that arises from including mediators in the outcome equation without imposing additional 

independence assumptions is similar to the bias that arises from including any other post-treatment variable 
or endogenous control (Rosenbaum 1984). The imprecise discussion of the necessary identifying assumptions 
underlying mediation analyses has led some researches to the conclusion that mediation analysis is more 
elusive than useful (Rubin 2004). However, we think that recent applications of the mediation analysis as in 
Heckman, Pinto, and Savelyev (2013) that carefully state the assumptions underlying the analysis and choose 
an estimation strategy that avoids unnecessary assumptions have provided a valuable contribution to the 
understanding of underlying mechanisms of treatment effects.  
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Assumption CIA-2´ is more restrictive than necessary. In contrast to the plug-in approach 
proposed in Baron and Kenny (1986), our estimation strategy is flexible enough to account 
for all observable confounding mediators and identifies the individual effects of all 
observable mediators under assumption CIA-1 and CIA-2.  

Estimation of the Mediation Model.²Under assumptions CIA-1 and CIA-2, we estimate 
the ACDE with a linear mediation model (implicitly assuming no interactions between 
mediators and individualism) following the sequential g-estimation approach introduced in 
the mediation literature by Joffe and Greene (2009) and Vansteelandt (2009).26 The ��� is 
the OLS estimate of ߚଵ in equation (1): 

(g.1) ܷܰܯ௬ௗ ൌ ߚ  തതതതതܸܦܫଵߚ  ௬ௗࢄ
ᇱ ࢽ  ௗߤ ൈ ௬ߤ  ܿ   .௬ௗݑ

We then use OLS to estimate a model with all observed mediators (see also equation (5)): 

(g.2) ܷܰܯ௬ௗ ൌ ߚ  തതതതതܸܦܫଵெߚ  ௬ௗࢄ
ᇱ ࢽ ࢊ࢟ࡹ

ᇱ ࢼ  ௗߤ ൈ ௬ߤ  ܿ   ௬ௗǤݑ

In an intermediate step, we use the individual estimates in ࢼ ൌ ൫ߚመଶ
ǣ ݆ א ࣤ൯ from equation 

(g.2) and derive new skill measures (ܷܰܯ௬ௗ
ିெೕ

) that only contain variation not explained by 
changes in mediator ܯ by computing: 

(g.3) ܷܰܯ௬ௗ
ିெೕ ൌ ௬ௗܯܷܰ െ መଶߚ

ܯ௬ௗ
 ǡ݆���� א ࣤǤ 

The ���� for each mediator ܯ in ࡹ is estimated with the following regression: 

(g.4) ܷܰܯ௬ௗ
ିெೕ ൌ ߚ  ଵெߚ

ೕܸܦܫതതതതത  ௬ௗࢄ
ᇱ ࢽ  ௗߤ ൈ ௬ߤ  ܿ  ݆����௬ௗǡݑ א ࣤ, 

where the ���� for mediator ܯ is the OLS estimate of ߚଵெ
ೕ. Finally, the indirect effect of 

individualism on cognitive skills that is mediated by each mediator ܯ (ܧܦܫெೕ) is computed 
as follows: 

(g.5) ܧܦܫெೕ ൌ ଵߚ െ ଵெߚ
ೕǡ݆���� א ࣤǤ 

The share of the individualism effect  that cannot be attributed to changes in mediators (i.e., 
the direct effect of individualism) is given by ߚଵெ as estimated in equation (g.2) or by 
subtracting all indirect effects from the ATE: 

�������������������� ൌ ଵெߚ ൌ ଵߚ െܧܦܫெೕ



Ǥ 

                                                                 
26 In comparison to alternative estimators for mediation effects, the sequential g-estimator is robust to 

certain types of misspecification (Goetgeluk, Vansteelandt, and Goetghebeur 2008) and has superior finite-
sample properties (Huber, Lechner, and Mellace 2016). A related approach, introduced by Pearl (2001) and 
made popular in political science by Imai et al. (2011), identifies the average natural direct effect (ANDE). 
ANDE estimation is based on stronger assumptions than those required for the estimation of the average 
controlled direct effect (ACDE) identified by our estimation strategy. 
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To compute standard errors, we include all estimation steps (g.1 ± g.5) in a pairs bootstrap that 

accounts for both the sequential estimation procedure and the clustering at the origin-country 

level.  

E.2 Results of the Mediation Analysis 
For selecting inputs of the skill production function that potentially mediate the effect of 

individualism on cognitive skills, we focus on measures in the PIAAC data that can 
plausibly be linked to individualism and are relevant for skill accumulation over the life 
cycle. The sign and size of the effect of mediating inputs depend on the relation between 
individualism and the inputs in the skill production function, and on the direct effect of these 
inputs on cognitive skills.  

Specifically, we use the following variables as mediators:  
x Formal education: number of years of schooling to obtain the highest educational 

degree. 
x Non-formal adult education: 
o On-the-job training (OJT): dummy variable equal to 1 if person has participated in 

training on-the-job in the 12 months prior to the survey, 0 otherwise 
o Any other training: dummy variable equal to 1 if person has participated in any 

training other than training on-the-job in the 12 months prior to the survey, 0 
otherwise.  

x Informal adult education: Three reading variables indicating the frequency with which 
person reads newspapers, professional journals, and books in private life: variables 
take values of 1 (never), 2 (less than once a month), 3 (less than once a week but at 
least once a moth), 4 (at least once a week but not every day), and 5 (every day). 

Effect of Individualism on Inputs of the Skill Production Function (Mediators).²Table 
E.1 provides empirical evidence for the positive effect of Hofstede IDV on the proposed 
mediators in the sample of first-generation migrants. For all considered mediators, we find 
a precisely estimated and quantitatively meaningful positive association with Hofstede IDV. 
Note that the results differ slightly from those reported in Table 6 because we restrict the 
estimation sample in the mediation analysis to the sample in which all mediators are non-
missing. 

Effect of Mediators on Skill Accumulation.²As expected, all mediators are significantly 
positively related to cognitive skills conditional on Hofstede IDV (see Table E.2). Notably, 
comparing Columns (1) to (6) with the joint model in Column (7) shows that the effect of 
each mediator is substantially overestimated when not controlling for the other mediators. 

E.3 Detailed Results of the Mediation Analysis 
When decomposing the total individualism effect into direct and indirect effects, we 

include the same control variables as in our baseline estimation in Column (4) of Table 1. 
Table E.3 reports the decomposition results based on the mediation framework as described 



A43 

 

above. The upper part of the table reports the average total effect (ATE) of Hofstede IDV 
on cognitive skills. The middle and bottom parts of the table contain the decomposition of 
the ATE into the mechanisms represented by the estimates on the mediators. 

Column (1) of Table E.3 indicates that a one-standard-deviation increase in Hofstede 
IDV is associated with an increase in numeracy skills by 0.291 standard deviations (ATE). 
The individualism-induced increase in formal education accounts for 31.6 percent of the 
total effect (Column 4). Individualism-induced changes in skill-relevant adult education, 
that is, participation in training and reading habits, jointly account for 13.4 percent of the 
total effect. The remaining 55 percent of the ATE are the unexplained share of the 
individualism effect attributed to either unobserved factors or measurement error in the 
observed mediators (ACDE). 

 

Table E.1. Individualism and Inputs in the Skill Production Function (Mediators) 
 Formal 

education  Non-formal adult education  Informal adult education 

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

Years of 
education 

 Training on-the-
job 

Any other 
training 

 
Read  

newspaper 

Read 
professional 

journals 

Read  
books 

Hofstede IDV 0.638***  0.034*** 0.044***  0.146*** 0.141*** 0.174***  
(0.144) 

 
(0.008) (0.006)  (0.031) (0.046) (0.036) 

Covariates Yes  Yes Yes  Yes Yes Yes 
Fixed effects Yes  Yes Yes  Yes Yes Yes 
R-squared 0.35  0.15 0.16  0.21 0.16 0.20 
Observations 14,696  14,696 14,696  14,696 14,696 14,696 

Notes: The table shows the results for mediators specified in the column header in the sample of first-generation migrants, 
which is restricted to observations with non-missing information for all mediators. The estimation follows equation (4). 
Observations are weighted, giving each destination country the same weight. +RIVWHGH� ,'9� UHIHUV� WR� +RIVWHGH¶V�
individualism index and is standardized to a mean of 0 and a standard deviation of 1 in the full international sample. 
Covariates: age, age squared, and gender. Fixed effects: destination country, year of migration, destination country ൈ year 
of migration, and continent of origin country. Standard errors clustered at the origin-country level reported in parentheses. 
*** Significant at the 1 percent level. ** Significant at the 5 percent level. * Significant at the 10 percent level. 
Data sources: PIAAC, Hofstede (2001). 
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Table E.2. Mediators and Cognitive Skills
 (1) (2) (3) (4) (5) (6) (7) 

Hofstede IDV 0.180*** 0.278*** 0.269*** 0.263*** 0.266*** 0.260*** 0.160*** 
 (0.034) (0.048) (0.047) (0.045) (0.044) (0.045) (0.032) 

Years of education 0.175***      0.144*** 

 (0.010) 
     

(0.010) 

Training on-the-job  0.371***     0.122*** 

 
 

(0.031) 
    

(0.023) 

Any other training   0.499***    0.186*** 

 
  

(0.047) 
   

(0.030) 

Read newspaper    0.192***   0.063*** 

 
   

(0.012) 
  

(0.009) 

Read professional journals     0.181***  0.033*** 

 
    

(0.014) 
 

(0.010) 

Read books      0.176*** 0.074*** 
  

     
(0.012) (0.008) 

Covariates Yes Yes Yes Yes Yes Yes Yes 
Fixed effects Yes Yes Yes Yes Yes Yes Yes 
R-squared 0.41 0.26 0.28 0.28 0.29 0.29 0.44 
Observations 14,696 14,696 14,696 14,696 14,696 14,696 14,696 

Notes: The table shows the results for numeracy test scores in the sample of first-generation migrants, which is restricted 
to observations with non-missing information for all mediators. The estimation follows equation (5). Observations are 
weighted, giving each destination country the same weight. Numeracy test scores are standardized to a mean of 0 and a 
standard deviation of 1 in the full international sample. +RIVWHGH�,'9�UHIHUV� WR�+RIVWHGH¶V� LQGLYLGXDOLVP�LQGH[�DQG�LV�
standardized to mean 0 and standard deviation 1 in the full international sample. Covariates: age, age squared, and gender. 
Fixed effects: destination country, year of migration, destination country ൈ year of migration, and continent of origin 
country. Standard errors clustered at the origin-country level reported in parentheses. *** Significant at the 1 percent level. 
** Significant at the 5 percent level. * Significant at the 10 percent level. 
Data sources: PIAAC, Hofstede (2001). 
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Table E.3. Decomposition of the Effect of Individualism on Cognitive Skills

  
Estimated mediator coefficients  Relative importance 

 of mediators 

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

 Coefficient Standard error -value  Coefficient/ 
ATE 

Coefficient/ 
��/DWHU�HGXF�� 

Total effect       

 ATE 0.291 (0.066)*** [0.00]  100% ² 

Indirect effects 
      

Formal education       
 Years of education 0.092 (0.028)*** [0.00]  31.6% ² 

Adult education       
 Training on-the-job 0.004 (0.002)** [0.02]  1.4% 10.3% 
 Any other training 0.008 (0.002)*** [0.00]  2.7% 20.5% 
 Read newspaper 0.009 (0.003)*** [0.00]  3.1% 23.1% 
 Read professional journals 0.005 (0.002)* [0.07]  1.7% 12.8% 
 Read books 0.013 (0.004)*** [0.00]  4.5% 33.3% 
 ��Adult education) 0.039 (0.009)*** [0.00]  13.4% 100% 

Other factors 
  

    

 Unexplained/Direct effect 0.16 (0.042)*** [0.00]  55.0% ² 

Notes: The decomposition analysis includes the same controls and fixed effects as their outcome equation counterparts 
(see equations (4) and (5) and text for details). -values are based on a pairs bootstrap of the entire multi-stage estimation 
procedure with 999 replications. Standard errors are clustered at the same level as in the respective outcome specification. 
Data sources: PIAAC, Hofstede (2001). 
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