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Abstract 

 

We argue that the divergence in fertility trends in advanced societies is influenced by the 

interaction of long-standing differences in generalized trust with the increase in women’s 

educational attainment. Our argument builds on the idea that trust enhances individuals’ and 

couples’ willingness to outsource childcare to outside their extended family. This becomes 

critically important as women’s increased education enhances the demand for combining 

work and family life. We test our hypothesis using data from the World Values Survey and 

European Values Study on 36 industrialized countries between the years 1981 and 2009. 

Multilevel statistical analyses reveal that the interaction between national-level generalized 

trust and cohort-level women’s education is positively associated with completed fertility. As 

education among women expands, high levels of generalized trust moderate fertility decline. 

 

Word Count (Text, References, and Endnotes): 10,000 
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Introduction 

The concept of generalized trust has recently attracted considerable interest. Whereas 

sociologists were the first to emphasize the important role trust plays in our societies 

(Coleman 1990, Fukuyama 1995, Gambetta 1988), its significance has now been 

acknowledged more broadly across the social sciences (e.g. Alesina and La Ferrara 2002; 

Aghion, Algan and Cahuc 2008; Bjørnskov 2007). Trust fosters cooperation and acts as a 

lubricant, easing the way in which transactions are made. High levels of trust positively 

correlate with the quality of institutions and political participation, enhancing also civic 

engagement and social cohesion in general (Knack 2002; Uslaner 2002). Trust is negatively 

related with corruption (Uslaner 2002), crime and delinquency (Buonanno, Montolio and 

Vanin 2009) and income inequality (Uslaner 2002), but positively related to the functioning 

of financial institutions (Guiso, Sapienza, and Zingales 2004) and economic growth (e.g. 

Knack and Kiefer 1997). 

 In this paper we argue that generalized trust also plays a key role in explaining the 

dynamics of reproduction – in particular fertility – in industrialized societies. Starting from 

the baby boom in the sixties and the seventies, fertility decline has diverged across societies. 

The notion of "lowest-low fertility” emerged in the demography literature to refer to 

countries in which the Total Fertility Rate (TFR) fell below 1.3 (Kohler, Billari and Ortega 

2002). To the astonishment of researchers and policy makers alike, lowest-low fertility 

emerged in countries that were traditionally considered family-oriented, such as Italy, Spain 

and Greece (Chesnais 1996, Billari and Kohler 2004). Later, fertility fell dramatically in the 

former communist countries of Central Europe and in East Asia. Germany and Austria have 

kept low fertility levels over a longer period, at times touching lowest-low levels. Fertility 

dynamics in these countries are in stark contrasts to both Northern European and English-

speaking OECD countries. In this latter group, despite fertility declining to lower levels when 
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compared to the baby boom period, the TFR remained close to the replacement rate of 2.1 

children per woman, and more recently it might even have started to rebound (Myrskylä, 

Kohler and Billari 2009).  

We review three main explanations that, among others, are used in the literature to 

explain fertility decline (for a complete review see Balbo, Billari and Mills 2013). First, 

fertility dynamics might be driven by ideational change. Inspired by Inglehart (1971), 

Lesthaeghe and van de Kaa proposed the “Second Demographic Transition” thesis, which 

focuses on the rise of post-materialist values and the decreased centrality of family and 

children, with a progressive diffusion across all industrialized societies (Lesthaeghe and van 

de Kaa 1986; van de Kaa 1987; Lesthaeghe 2010). A second line of research emphasizes the 

interplay between gender and institutions. Despite women’s increased educational attainment 

and greater financial independence, traditional gender roles tend to persist, especially in the 

family sphere. McDonald (2000) and Goldscheider (2000) have argued that men have not 

compensated the reduction of women’s unpaid housework. Thus, as women enter the labor 

market in increasing numbers, they face a double burden of housework and childrearing and 

market work. Only institutional change can accommodate for changing gender roles. Indeed, 

Myrskylä, Kohler and Billari (2011) and Arpino, Esping-Andersen and Pessin (2015) both 

show that the recent increases in fertility depend on the degree of gender equality in a given 

society. A third and related strand of the literature focuses on the role of welfare and family 

policies. In particular, it is argued that in Nordic countries fertility levels are higher because 

the state provides ample and affordable childcare services, facilitating women’s participation 

in the labor market while still enabling them to achieved their desired fertility (e.g. Neyer and 

Andersson 2008).  

Taken on their own, none of these three sets of explanations is entirely satisfying. 

Despite the appealing nature of the Second Demographic Transition thesis, there is no clear 
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evidence of changing fertility preferences (Rindfuss, Guzzo and Morgan 2003). In fact, 

fertility trends have not mirrored changes in related behaviors such as marriage, which are 

clearly more directly influenced by ideas. Desired fertility has remained remarkably constant 

over time and countries (Bongaarts 2001, Sleebos 2003), so that the gap between preferences 

and behavior, i.e. the “baby gap”, is seen as a policy challenge (OECD 2011). Moreover, 

countries that have progressed farthest in terms of post-modern family attitudes and behaviors 

are those that now have the highest levels of fertility (e.g., Sobotka 2008; Aassve, Bassi and 

Sironi 2011). As concerns gender, empirical tests of the relationship between gender equality 

and fertility still remain limited (Mills 2010), and the effect of the revolution in gender roles 

on fertility calls for further theoretical elaborations (Esping-Andersen and Billari 2015). In 

particular, it is not clear why some countries have experienced a change from low to high 

gender equity in family-oriented institutions and others have not. Also, it remains doubtful 

whether such a change would impact fertility in the same manner in different societal 

contexts (Myrskylä et al. 2011).  

We argue that the broad expansion in women’s education in the last four decades 

(which we consider an exogenous structural change) and the persistent differences in 

generalized trust have worked together towards producing divergent fertility dynamics across 

industrialized societies. The key ingredient of our thesis is simple: as women attain higher 

levels of education and couples seek to combine working life with family formation, 

traditional childrearing activities need to be outsourced. Societal responses to this new need 

might differ. In Nordic countries, a large provision of public care institutions for young 

children (and for the elderly) allows such outsourcing. Still, four decades ago the male 

breadwinner model was dominant in Nordic countries. The family was the key care 

institution, where men specialized in paid work and women dealt with the care duties of the 

household. Today the male breadwinner model is near extinct in the Nordic societies. 
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Conversely, during the same period, in market-oriented societies, such as the U.S. and the 

U.K., services that allow women to combine work and family have been mostly generated 

through the market. Paradoxically, fertility is today higher in those countries where the male 

breadwinner model is disappearing, irrespective of whether active welfare interventions have 

allowed a better combination of work and family.  

We argue that during the period of educational expansion, generalized trust has acted 

as a catalyzer in the process of fertility decline because trust matters for individuals' 

willingness to outsource caring activities. Our thesis reconciles the paradox that fertility has 

remained high in both Social-democratic and Liberal welfare regimes – despite the fact that 

these welfare regimes are at the opposite ends of standard welfare state typologies (e.g., 

Esping-Andersen 1990). Generalized trust tends to be high in societies characterized by 

Social-democratic welfare regimes as well as Liberal welfare regimes. In the former, 

outsourcing of care activities goes to individuals operating in public institutions. In the latter, 

outsourcing goes to individuals operating in the market. In Southern and Eastern Europe, in 

which generalized trust is much lower, outsourcing remains limited to the extended family. 

As long as people do not trust other individuals for care activities, outsourcing remains 

residual, a feature that is not reconcilable with women wanting both to pursue a working 

career and have children. In other words, in low generalized trust countries the expansion in 

women’s education is scarcely compatible with the realization of fertility desires.  

We test our hypothesis using the World Values Survey and the European Values 

Study (WVS-EVS). We carry out a series of 4-level Poisson regression models (with levels 

being country, region, cohort and individual), which take into account the nested structure of 

these data. By applying a multilevel statistical approach, we are able to get to the micro-

macro nature of our research question and thus capture how the variation in contextual 

measures of trust, i.e. average regional and national levels of generalized trust, and women’s 
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cohort education, i.e. women’s average educational level by birth cohort, may be associated 

to individual-level completed fertility.  

The remainder of this paper is structured as follows. Section 2 provides the 

background and the theoretical arguments for the role of trust in shaping fertility dynamics. 

Section 3 introduces the data and methods we use. Section 4 presents and discusses our 

results, while Section 5 includes several robustness checks. Section 6 concludes summarizing 

our key findings and discussing its implications for future research.  

 

Theoretical Background  

Generalized Trust and Fertility 

Generalized trust refers to the way individuals in a society trust fellow individuals other than 

those belonging to their own family or those they already know through past interactions. 

There is considerable variation in generalized trust across societies, but differentials are 

rather stable over time (Bjørnskov 2007). 

 Our key argument is that high levels of trust foster an adequate environment for work 

and family reconciliation. We hypothesize that generalized trust affects fertility dynamics 

through two main channels. The first effect runs through the association of trust with key 

parameters such as economic prosperity1, low corruption and the functioning of democratic 

systems, and more broadly the stability of key institutions in advanced societies. This 

stability is also beneficial for childbearing. Therefore, it is not surprising that if we look at 

very recent data, trust has a (strong) positive cross-country correlation with fertility. 

Furthermore, many of the existing explanations for international differences in fertility 

concern characteristics that correlate with trust. For instance, as documented by Myrskylä et 

al. (2009), in recent years, fertility is increasing in countries where economic prosperity is 

high. In developed societies where economic prosperity is relatively low, a good example 
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being the East European countries, fertility is also very low and so is trust. Another argument 

is that high fertility levels in Scandinavian countries are maintained by the generous welfare 

state, providing rather long maternity leaves and generous financial support for families with 

young children. Again, trust is high in those countries where welfare support is strong. 

Likewise, the ideas developed by McDonald (2000) concerning gender equity and fertility are 

consistent with country levels of trust. On average, trust is high in countries where gender 

equality is high and much lower in countries where gender equality is low. Also, countries 

that have progressed farthest in the Second Demographic Transition – both in terms of 

attitudes and behaviors – are also countries that have the highest levels of generalized trust 

(Aassve et al. 2011).  

 The second effect is more profound in a dynamic perspective, as it deals with why 

countries have actually diverged in their fertility paths. The key is that high levels of 

generalized trust imply a higher predisposition to outsource care activities that were 

traditionally restricted to the realm of the family. As women attend higher education in ever 

greater numbers and aspire to combine work and family, the demand for outsourcing care 

activities will naturally increase. Indeed, several studies show that outsourcing domestic 

services or goods has become an alternative strategy to housewifery as women’s gender roles 

are changing (Raz-Yurovich 2014; De Ruijter, Treas and Cohen 2005). From a supply side 

perspective, policy makers or the private sector will only create, respectively, institutions or 

services to outsource care activities if they expect that there is a demand for them. 

 Figure 1 shows the education trends since 1970 for selected industrialized countries.  

[Figure 1 about here] 

Together with boosting labor force participation rates, women’s increasing educational 

attainment is having a dramatic impact on women’s autonomy, economic independence, 

attitudes and preferences. A key implication is that their increased aspirations for ambitious 
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working careers are not always easily compatible with childbearing (Brewster and Rindfuss 

2000). The focus on the link between education and fertility is certainly not new2. Increased 

education especially among women is one of the most robust predictors of fertility decline 

(Cleland and Wilson 1987) and, as a corollary, family and work incompatibilities have been 

touted as an important driver behind country differences in fertility (Kalwij 2010; OECD 

2011). However, the way in which our argument differs from earlier studies is that 

generalized trust may affect the likelihood of outsourcing childcare, and therefore fertility, as 

women enter higher education. If generalized trust is low, the diffusion of outsourcing will be 

slow and hence hamper the evolution and emergence of high quality childcare institutions, 

which is a precondition to prevent fertility from dropping to “lowest low” levels.  

An important implication of our argument is that generalized trust is not a pre-

condition for high fertility in societies in which a specialized division of housework holds, 

since care activities are in any case taking place within the household or extended family. In 

these societies, traditional attitudes prevail and women’s aspirations towards higher education 

and successful working careers are weaker –hence leading to high fertility as long as women 

do not work. It is only when moving towards an egalitarian society that trust becomes critical, 

as the outsourcing of care activities becomes an essential part of a gender equitable society. 

In countries where generalized trust is high, individuals will endorse institutions to provide 

for those activities that traditionally belonged in the family sphere. Where generalized trust is 

low, the development of care institutions will be slow, since individuals and couples do not 

trust other individuals and institutions providing care. In these latter situations, fertility 

decline might become rather deep and long lasting. 

At this point, it is useful to look at the fertility trends for some selected countries. In 

Figure 2 we have plotted the evolution of TFR for Bulgaria, Italy, Norway and the United 

States.  
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[Figure 2 about here] 

Here we see that TFR dynamics for Norway and the US are rather similar, as are TFR for 

Bulgaria and Italy – the latter two having a stronger dip compared to the former. Out of the 

four countries, Norway has the highest level of generalized trust, which is somewhat lower 

for the US, and significantly lower for Bulgaria and Italy. Holding Figures 1 and 2 together, 

the suggestion is that the US and Norway can move towards a society in which it is possible 

to combine work and family quicker than what is the case for Bulgaria and Italy. Moreover, 

since childcare outsourcing is taking place more extensively in Norway and the US, fertility 

does not decline in the same fashion.  

Another important implication of this argument is that the willingness to outsource 

childcare does not necessarily depend on the existence of an extensive welfare state. In so far 

as individuals trust others to undertake these care activities reliably and with high quality, 

outsourcing will take place. Thus, whether care activities are offered publicly or privately 

may not be critical for fertility. In “Liberal” welfare regimes, trust is put into the market. If 

the market can provide childcare, which is acceptable to more highly educated mothers (and 

their often equally-educated partners), individuals will be willing to use it as a potential 

provider of family related activities.  

The validity of these arguments depends on two main assumptions. The first is that 

higher levels of trust are associated with a higher willingness to outsource traditional family 

activities. The second is that generalized trust levels are highly stable over time and, therefore 

precede institutions rather than follow them. In the following, we discuss the strong 

foundations of each of these assumptions.  

 

Generalized Trust and Outsourcing  

One of the underlying mechanisms linking generalized trust to fertility lies in the assumption 
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that higher levels of trust facilitate the willingness to outsource traditional family activities. 

Inspired by Williamson’s (1975) transaction cost approach, the management and business 

administration literature have established solid findings supporting the positive role of trust 

for successful outsourcing relationships between firms and suppliers (e.g. Zaheer and 

Venkatraman 1995). 

 While the relationship between trust and outsourcing is well established in the 

management literature, it is only recently that it has been extended to the family (Raz-

Yurovich 2014). De Rujter, van der Lippe and Raub (2003), using a transaction-cost 

framework, develop a theoretical model to explain why trust should matter for outsourcing 

decisions within families. Extending De Rujter, van der Lippe and Raub’s theoretical model 

(2003), Raz-Yurovich (2014) provides a comprehensive framework to understand the 

importance of outsourcing housework and care activities for work-family balance. As 

stressed by Rujter, van der Lippe and Raub (2003), she argues that trust is an essential 

facilitator for families when it comes to outsourcing decisions. 

 Turning to the empirical evidence, De Rujter and van der Lippe (2009) find that, 

among Dutch couples, the woman’s level of trust positively predicts outsourcing of childcare. 

Using the European Social Survey, Carl (2014) finds that generalized trust at the country- and 

individual-level is positively associated to choosing external childcare. Similarly, El-Attar 

(2013) finds that less trusting mothers are more likely to stay at home with young children.  

 

The Stability of Generalized Trust over Time 

The second assumption for which our argument rests is that generalized trust is stable over 

time. That is, we assume that current cross-national differences in generalized trust originated 

before the societal transition from the male breadwinner model to the new egalitarian model 

dominated by dual earner couples. The existing literature on generalized trust has taken three 

http://link.springer.com/search?facet-author=%22Mayssun+El-Attar%22
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main approaches to show that modern cross-national levels of trust reflect historical 

differences in trust: (1) using existing survey measures of generalized trust; (2) comparing 

levels of trust among immigrants and their home countries, and (3) applying historical 

instrumental variables to explain current levels of trust. 

 While no historical measures of generalized trust exist, the generalized trust question 

‘Generally speaking, do you think that most people can be trusted?’ was asked for the first 

time in the World Values Survey (WVS) in 1981 (for a review see Nannestad 2008). The 

WVS then further extended the sample of surveyed countries and repeated the question over 

several waves.  Using the WVS and the Danish Social Capital Project, Bjørnskov (2007) 

shows that country-levels of generalized trust appear to be very stable over time. In our 

sample, we also find a significant and close to 0.9 correlation between country-level trusts in 

earlier and later waves (See Tables S1 and S2 in the Supplemental Material). Nevertheless, 

these findings only cover a short period of time and are not sufficient to fully assess the 

historical stability of trust within countries. 

 An alternative approach is to compare the trust levels of second and higher-order 

immigrants to trust in their country of origin. The theoretical idea behind the 

intergenerational transmission of trust was first developed by Tabellini (2008), in which he 

argues that trust – a cultural trait – is transmitted from parents to children through early 

socialization. Several studies have shown that country-of-origin levels of trust are highly 

correlated to current levels of trust among second and higher-order generation immigrants 

(e.g. Algan and Cahuc, 2010; and Helliwell Wang and Xu 2014 for 130 countries). Also, 

Dohmen et al. (2012) use longitudinal German data to show that trust is highly transmitted 

between parents and children and that this mechanism is reinforced by positive assortative 

mating on trust. 



 

 14 

 Descriptively, the known correlates of cross-national levels of generalized trust are 

also found to be persistent, such as income inequality and religious composition (Bjørnskov, 

2007). Building upon this idea, a third approach consists in showing how positive or negative 

historical events have long-lasting effects on current trust levels. This idea is well illustrated 

by Banfield (1958), who concludes that centuries of feudalism and servile relationship with 

local landowners in South of Italy created a detachment of inhabitants from any form of 

enlarged cooperation or association outside the family, giving a pervasive sense of distrust of 

each other. Similarly, Putnam (1993) argues that differences between the good institutions of 

northern Italian cities and the poor institutions of the south have origins that trace back to the 

Middle Ages. Guiso, Sapienza and Zingales (2008) find that indeed the historical experience 

of having lived in a free city-state can explain at least 50% of the North-South difference in 

social capital in Italy. Other examples include Durante (2010), who shows that regions 

exposed to bad climate conditions centuries ago and hence had a greater need for cooperation 

and risk sharing exhibit higher levels of trust today. Also, Nunn and Wantchekon (2011) 

show that, in Africa, the descendants of the ethnic group that experienced the worse slave 

trade raids have lower levels of generalized trust today. Finally, contributing to the idea that 

high levels of trust precede the development of the welfare state, Bergh and Bjørnskov (2011) 

and Bjørnskov and Svenden (2013) provide direct evidence of the causal effect of generalized 

trust on welfare generosity by using an instrumental variable approach. Taken together, these 

results suggest that generalized trust has a strong cultural component and remains a highly 

persistent trait over time. 

 

Data, Measures, and Methods 

The key challenge in our empirical implementation is to test whether generalized trust is 

associated with higher fertility as education among women expands. For this purpose, we use 
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the World Values Survey and the European Values Study (WVS-EVS). The WVS-EVS is a 

series of repeated individual level surveys from 1981 to 2009. The sample size varies, but it is 

roughly around 1500 for each country for each wave – though not all countries participated in 

all rounds3. The WVS was carried out in five different waves roughly around the years 1981, 

1990, 1995, 2000 and 2005. Similarly, the EVS has also completed four waves around 1981, 

1990, 1999 and 2008.  To carry out our empirical analysis, we first restrict our sample to men 

and women aged 40 years and over, where the dependent variable is the number of children 

ever born to the respondents. Furthermore, we exclude from our sample respondents for 

which our dependent variable, number of children, and our key independent variables of 

interest, trust and education, are missing4. Our final sample is composed of 93,213 

individuals nested in 36 countries5. Table 1 presents means, standard deviations, and the 

minimum and maximum values for all variables included in the analysis. 

[Table 1 about here] 

Dependent variable 

To measure individual fertility, respondents were asked in each survey wave “Have you had 

any children? If yes, how many?”. The variable can take values between 0 and 8, in which 0 

corresponds to ‘No child’ and 8 to ‘8 children or more’. Our interest lies in completed 

fertility, which measures how many children individuals have over their lifetime.  To do so 

we limit our sample to respondents of age 40 and above. We choose this age restriction in 

order to both maximize our sample size and accurately measure respondents’ completed 

fertility. While `late’ and `very-late fertility’ have increased in recent years in Western 

countries, fertility beyond age 40+ only represents about 2-4% of all births (e.g. Billari et al. 

2007). Therefore, with selected sample we should capture completed fertility in satisfactory 

manner. 
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Independent variables 

Regional- and national-level generalized trust – The question concerning generalized trust is 

framed as follows “Generally speaking, would you say that most people can be trusted or that 

you need to be very careful in dealing with people?” In the World Values Survey (WVS), the 

possible answers are dichotomous as follows: 0: “Can’t be too careful” versus 1 “Most people 

can be trusted”. We start the empirical analysis by generating average measures of 

generalized trust. We consider both regional and national measures of generalized trust 

because in line with fertility trends, we know that trust levels may vary within a country 

(Tabellini 2010). Each of the contextual trust variables represents the percent of respondents 

who agree with the statement “Most people can be trusted” (trusting respondents). We will 

refer to these measures as regional generalized trust and national generalized trust: 

Regional generalized trustr,c,t = % trusting respondents in region r, in country c and in survey 

wave t. 

National generalized trustc,t = % trusting respondents in country c and in survey wave t.  

 Our analytical sample is restricted to respondents of age 40+. However, aggregate-

level trust measures are based on the entire sample, which includes respondents of all ages. 

The difference in sample selection derives from our theoretical framework: we argue that the 

societal trust levels should lead to higher individual fertility when women’s education is 

expanding. Consequently, in order to capture accurately the contextual levels of trust, we 

construct trust measures including survey answers from all respondents in the sample. 

Ideally, we would measure the societal levels of trust corresponding to the situation prior to 

when individuals were making their childbearing decisions, but such historical data does not 

exist. Nevertheless, given that trust is found to be rather stable, we assume that within 

country, trust levels should not have varied much over time.  
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 Taking the average across time, Figure 3 shows the national generalized trust levels 

of the 36 countries. As is clear, there is a large variation across countries. The Nordic 

countries have by far the highest levels of trust, whereas the Eastern bloc countries have the 

lowest – though the country with the very lowest trust value is Cyprus. It is of interest to 

observe that trust is also rather high in English-speaking countries – and certainly higher than 

the trust levels observed in the Mediterranean countries. 

[Figure 3 about here] 

Cohort-level women’s education – Our second key variable of interest is cohort-level 

women’s education. We construct ten-year birth cohorts: <1920, 1920-1929, 1930-1939, 

1940-1949, 1950-1959, and 1960-1969. In the WVS-EVS, the only education variable 

available across all survey waves and for a majority of countries is the following: “At what 

age did you (or will you) complete your full time education, either at school or at an 

institution of higher education? Please exclude apprenticeships.” The variable can take values 

between 1 and 10, where 1 corresponds to ‘'<12 years’ and 10 to '21+ years'. For each cohort 

within each survey wave, the cohort-level women’s education measure is given as the percent 

of women that have completed their full time education at age 21+. We will refer to this 

variable as cohort-level women’s education: 

Cohort-level women’s educationb,r,c,t = % women who completed their full-time education by 

age 21 or above in the birth cohort b, in region r, country r and in survey wave t. 

While the age at completing education does not exactly reflect the education level obtained, 

belonging to the category 21 years and above will necessarily suggest that the respondent 

obtained some tertiary education. Since it is aggregated over cohorts, the measure will 

capture the degree of expansion of women’s education when the respondents were having 

children. In this case, the cohort measure is preferred to the period measure because it reflects 

better the historical context in which childbearing decisions were made.  
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Generalized trust x Cohort-level women’s education – The key empirical test lies in the 

interactions between the contextual measures of generalized trust and women’s education at 

the cohort level. Our key explanatory variables are, thus, macro-macro level interactions 

between contextual measures of trust and cohort-level women’s education. We expect to find 

a positive and significant interaction: in regions and countries with high levels of generalized 

trust, completed fertility should be higher as women’s enrollment in higher education is 

expanding. We include interaction variables between regional generalized trust and cohort-

level women’s education as well as national generalized trust and cohort-level women’s 

education.  

Control variables – We include several variables at the individual level that provide 

alternative explanations for completed fertility. In particular, we consider the respondent’s 

religious attendance, gender and age at the time of survey. Also, we include a set of dummy 

variables for each survey wave. Religious attendance is considered as a possibly confounding 

variable because religiosity tends to be associated with higher levels of fertility (e.g. Hayford 

and Morgan 2008). The variable is based on the survey question “Apart from weddings, 

funerals and christenings, about how often do you attend religious services these days?”, 

which takes eight possible answering ranging from 1 'More than once a week', 2 'Once a 

week', 3 'Once a month', 4 'Only on special holy days/Christmas/Easter days', 5 'Other 

specific holy days', 6 'Once a year', 7 'Less often', and 8 'Never practically never'. We 

transform the responses into an indicator variable taking the value of 1 when respondents 

attend religious services at least once a month and 0 otherwise. While there should not be 

substantial difference in terms of fertility by gender, as men might underreport their fertility 

in surveys (Rendall et al. 1999). Consequently, we control for the gender of the respondent: 1 

being ‘woman’ and 0 ‘man’. Then, we construct a categorical variable based on the 

respondent’s age: ‘40-49’, ‘50-59’, ‘60-69’, and ‘+70’. Age at survey is calculated by taking 
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the difference between the survey year and the respondent’s birth year. Finally, we include a 

set of dummy variables for each wave: EVS 1981-1984, EVS 1989-1993, EVS 1999-2004, 

EVS 2005-2009, WVS 1989-1993, WVS 1994-1999, WVS 1999-2004, and WVS 2005-

2009. The wave dummies control for period effects and differences between surveys.  

 The number of control variables included in the analysis is rather conservative. We 

select variables that are relevant to our outcome variable. However, we exclude any 

potentially intermediate variables such as educational attainment, marital or employment 

status. The latter variables are excluded because “bad controls” may induce a selection bias in 

our regression analysis (Angrist and Pischke 2008, Chapter 3: 64-68; Elwert and Winship 

2014).   

 

Methods 

Given the multilevel nature of our data and hypotheses, we implement a series of four-level 

Poisson regression models with a natural logarithm as a link function (Skrondal and Rabe-

Hesketh 2004: 182-183). The four-level data structure is composed of: 93,213 observations 

(level-one units) nested within 711 birth cohorts (level-two units) nested within 123 regions 

(level-three units) nested within 36 countries (level-four units).  

 The Poisson distribution is selected because it is better suited than standard linear 

regression to model our dependent variable – number of children, which is a count variable6. 

In its simplest form, our model is specified as follows: 

ibrcbrcrcccrcbrcibrcibrc eWZTXC   43210)ln(
, 

where the subscript i denotes the individual, b  denotes the birth cohort, r  denotes the region, 

and c denotes the country. The outcome variable ibrcC
 
is the expected number of children for 

individual i . Variables are defined at each level of the data structure: X for the individual-

level, T for the birth cohort-level, Z for the region-level and W for the country-level. The 
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variance-components of our model are specified according to the four levels: the country-

specific error term is denoted by c , the region-specific error term is denoted by rc , the birth 

cohort-specific error term is denoted by brc  and the individual-specific error term is denoted 

by ibrce . We fit our models using Markov chain Monte Carlo estimation as implemented by 

MLwiN through the STATA module runmlwin. All estimation results are based on 100,000 

Markov chain Monte Carlo samples, with a burn-in of 10,000. The MCMC approach tends to 

give less biased estimates with respect to quasi-likelihood estimation when the outcome 

variable is discrete and also when the data presents itself with small within cluster sample 

size (Rodriguez 2008). Furthermore, the relative fit of the models can be assessed by using 

the deviance information criterion DIC (Spiegelhalter et al. 2002). A model with a lower 

DIC-value indicates a relatively better fit but only if the difference is larger than 5 (Lunn et 

al. 2012).  

The variables we include in the empirical analysis are summarized in Table 1. At the 

individual level, we include religious attendance, gender, age categories and survey wave 

indicator variables. At the birth-cohort level, we use the women’s education measure. At the 

regional and national level, we include the average generalized trust measures. One issue 

with using individual and macro variables from the same sample is that they tend to be highly 

correlated. To avoid this problem, we center the lower level variable on the higher level mean 

(Skrondal and Rabe-Hesketh, 2004: 52). Including only one variable, our model takes the 

following form: 

ibrcbrcrccccrcibrc eXXXC   310 )()ln(
 

In multilevel analyses, we are primarily interested in the interaction between regional- 

and country-levels of generalized trust and birth cohort-levels of average women’s education. 
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For example, considering simply average national generalized trust and average birth cohort 

women’s education, the model would take the following form: 

ibrcbrcrccbrccbrccibrc eETETC   )()ln( 310  

A positive value of α suggests that individuals living in a country with both high levels of 

trust and from a birth cohort with high women’s education tend to have more children as both 

the aggregate variables increase in value.  

 

Results 

Descriptive analysis 

We, first, describe the historical trends in fertility and women’s education by national levels 

of generalized trust. As presented in Table 2, we classify countries in our sample into 

quartiles according to their average levels of generalized trust.  

[Insert Table 3 about here] 

Over the past decades, regardless of the trust quartiles, women have increased their 

participation in higher education while fertility levels have declined (Table 3). However, the 

decline in TFR levels between 1970 and 2009 is moderate in the fourth quartile, i.e. where 

generalized trust is on average the highest. In the top trust quartile, median fertility levels 

reach about 1.9 children, whereas in the lower trust quartiles, the median TFRs are of about 

1.4-1.5 children.   

 [Table 3 about here] 

 Following a similar approach to Rindfuss, Guzzo and Morgan (2003), we first 

compute the year-to-year correlation between women’s enrolment in tertiary education and 

TFR for low trust countries and high trust countries. Then, we calculate the sensitivity of a 

change in fertility to a change in women’s education. Countries in the first and second trust 

quartiles are assigned to the low trust category while countries in the third and fourth trust 
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quartiles are put in the high trust categories. This simple descriptive illustration shows 

whether the relationship between women’s education and fertility differs between low and 

high trust countries. 

 For each year between 1971 and 2012, Figure 4 shows the correlation between 

women’s enrolment in tertiary education and TFR for low and high trust countries. The 

patterns are drastically different between the two groups. In high trust countries, the 

correlation coefficient starts at a low of -0.3 in 1971, becomes positive in 1985 and reaches 

levels around 0.5-0.6 in the 2000s. In low trust countries, the correlation coefficient remains 

negative throughout the whole period with the exception of the years 1976 and 1977.  

 [Insert Figure 4 about here] 

 We also use the sensitivity measure proposed by Rindfuss, Guzzo and Morgan 

(2003): 

𝑠𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦 =  
ln (

𝑇𝐹𝑅𝑡
𝑇𝐹𝑅1)

ln (
𝐹𝐸𝐷𝑈𝐶𝑡

𝐹𝐸𝐷𝑈𝐶1
)
 

 

where t is the last year with observed data and 1 is the first year in which the TFR falls below 

replacement rate. Again, confirming our initial descriptive analysis, we find that the 

sensitivity of a change in fertility to a change in women’s enrolment in tertiary education 

differs substantially among the trust quartiles. Going from the lowest trust quartile to the 

highest, we find an average sensitivity of a change in fertility to women’s education of: -0.19; 

-0.15; -0.11; 0.03. The sensitivity measure is, on average, the most negative in low trust 

countries and the closest to zero in high trust countries. A 1% increase in women’s education 

in low trust countries is associated to an 19% decline in fertility. In contrast, a 1% increase in 

women’s education in high trust countries is associated to a 3% decline in fertility. 
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 Taken together, these descriptive findings suggest that the relationship between 

women’s education and fertility drastically differ between low and high trust countries. As 

expected, high trust countries appear to provide a better setting for work and motherhood 

reconciliation than low trust countries, at least descriptively. We now turn to the multilevel 

analysis to provide a more rigorous empirical test of our theoretical argument.  

 

Multilevel analysis 

Table 4 presents results from the multilevel Poisson analysis of the association between the 

cross-level interactions of generalized trust and women’s education with completed fertility. 

All the models in Table 4 are presented as exponentiated coefficients. Model 1 includes the 

cross-level interaction between regional generalized trust and cohort-level women’s 

education, Model 2 the cross-level interaction between national generalized trust and cohort-

level women’s education, and Model 3 both regional and national cross-level interactions.  

 The three models presented in Table 4 show that the variances of the country, region 

and cohort random terms, though small in magnitude, remain significant after including the 

key explanatory variables of interest as well as the control variables. The variation is largest 

between countries, followed by birth cohort whereas the variation of the region random term 

is rather small. 

[Table 4 about here] 

 We now turn to the fixed part estimates of the multilevel results. As expected, Model 

1 reveals that the interaction between regional generalized trust and cohort-level women’s 

education is positively associated (>1) with the number of children. The baseline of the cross-

level interaction, regional trust and women’s education, are both negatively associated to the 

outcome variable. Thus, when regional generalized trust is zero, individual fertility outcomes 

decline as women’s access to tertiary education expands. Similarly, regional generalized trust 



 

 24 

is negatively associated with the number of children as women’s education is null. Taken 

together with the effect of regional generalized trust and cohort-level women’s education, the 

positive and significant cross-level interaction suggests that a regional context of high 

generalized trust moderates the decrease in fertility as women’s education is expanding. 

Looking at Model 2 and 3 in Table 4, we also find a positive interaction between the 

contextual measures of generalized trust and women’s education. Differently from Model 1, 

the results suggest that there is no significant association between generalized trust and 

fertility when cohort-level women’s education is zero. In other words, at the earliest stage of 

women’s revolution, national-level generalized trust is not relevant in explaining different 

fertility levels. Turning to Model 3 in Table 4, we find that when including both the regional 

and national cross-level interactions, only the interaction between national generalized trust 

and cohort-level women’s education remains statistically significant. Thus, Model 3 suggests 

that the cross-level interaction between national generalized trust and women’s education 

dominates the regional one when explaining number of children. Taken together, the results 

show that a context of high generalized trust moderates the decline in individual completed 

fertility as women’s education expands.  

 We illustrate graphically the results presented in Table 4 by predicting the number of 

children for different combinations of levels of trust and women’s education. Figure 5 

illustrates the average predicted number of children for the cross-level interactions between 

generalized trust and cohort-level women’s education using Model 3 in Table 4. We present 

two different sets of predictions. On the left quadrant, we illustrate three theoretical trust 

scenarios, while on the right quadrant, we present the average predictions for trust levels 

corresponding to Norway and Cyprus. 

[Figure 5 about here] 
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 In the left quadrant, the average predictions are computed for different values of the 

women’s education variable in three different context of generalized trust. The first line 

(long-dash and blue) represents a hypothetical country where both regional and national trust 

levels are low (Low value refers to the 1st-quartile). The second line (full line and green) 

illustrates the association between women’s education and the number of children, when both 

regional and national trust levels are intermediate (Intermediate value refers to the median). 

Finally, the third line (short-dash and red) represents the scenario where generalized trust is 

high (High value refers to the 3rd-quartile). Figure 5 shows that, in all three case scenarios, as 

women’s education increases fertility declines. Figure 5 also shows how at higher levels of 

women’s education generalized trust moderates the decline in the average predicted number 

of children. In line with our theoretical argument, we find that when the women’s education 

process is at its early stage, different contextual levels of generalized trust do not seem to 

matter for predicting completed fertility. This is illustrated in Figure 5 in the top left 

quadrant, where we can observe that the three different lines are almost overlapping. It is 

only when we start moving from a traditional to an egalitarian society – when the share of 

highly educated women is increasing – that the role played by trust kicks in. According to 

Figure 5, when the cohort-level measure of education reaches about 20%, the decline in the 

average predicted number of children is most precipitous in national contexts where 

generalized trust is low and moderate when it is high. The difference in the size effects of 

each trust scenario may seem modest but small differences in fertility rates have large 

consequences on population size (e.g., Coleman and Rowthorn 2011, 223-224). 

 In the right-quadrant, we take two existing contexts of generalized trust: Cyprus and 

Norway. Cyprus is the country with the lowest national levels of trust and Norway is the 

country with the highest national levels of trust in the survey (See Figure 3). The first line 

(long-dash and blue) represents a country that takes the average national generalized trust 
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level of Cyprus. The second line (short-dash and red) illustrates the case of Norway. Figure 5 

shows that the two opposite contexts of generalized trust predict a very different association 

between women’s education and the number of children. While in the case of Norway, we 

observe that the average number of children weakly declines, but still stays around 

replacement level, as cohort-women’s education increases. For the case of Cyprus, we find 

that the average predicted number of children steeply declines as the share of highly educated 

women increases. 

 Overall, the average predictions at very high values of women’s education should be 

interpreted with caution as they represent fewer cases and the youngest cohort. Nevertheless, 

these results give us a hint as to the role that generalized trust may play in the future for 

completed fertility outcomes as women’s education expansion continues. 

 For control variables, estimated coefficients are consistent throughout the three 

models summarized in Table 4. We find that respondents that attend religious services once a 

month or more have about 11% more children than those who do not. The estimates also 

indicate that women have more children. This result is most likely driven by both 

underreporting of the number of children by men and the slightly earlier age at which women 

reach their completed fertility with respect to men. Also, we find that the number of children 

significantly increases with respondents’ age, which suggests that older respondents are more 

likely to have reached their total number of children with respect to the youngest age group 

(Age: 40-49). The wave indicators’ estimates reveal that, within country, the number of 

children has declined in more recent waves with respect to the first wave (EVS 1981).  

 Finally, we compare the relative fit of the models presented in Table 6. Model 1 and 3 

are weakly preferred to Model 2 because the values for the DIC improve by, respectively, 6 

and 4 points.   
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Robustness Checks 

We briefly assess the robustness of the results presented above. We summarize the results of 

each robustness check in Table 5. First, we compare the precision of the estimated 

coefficients using alternative estimation methods and statistical specification (Model 

“PQL2”).  Second, we test the robustness of our results to the addition of further control 

variables (Model “additional var.”). Third, we detect and exclude influential cases at the 

highest-level of our analysis (Model “w/o influential”). Fourth, we replicate our main results 

with a stricter age cut-off by excluding respondents under the age of 50 (Model “age > 50”). 

Fifth, we exclude the Eastern bloc countries to assess to what extent they contribute to our 

results (Model “w/o Eastern block”). Finally, we re-estimate our main model simplifying the 

models by removing the regional level (w/o region level). Throughout all these analyses, we 

consistently find a positive and statistically significant cross-level interaction between the 

degree of expansion of women’s education and contextual levels of generalized trust. Results 

from the robustness analysis as well as a more complete explanation of how each test is 

carried out can be found in the Supplementary Materials. 

[Table 5 about here] 

 

Conclusion 

We have shown that (generalized) trust is potentially a key ingredient to explain the 

divergence in fertility trends observed in industrialized societies during the last decades. Our 

hypothesis builds on the idea that trust becomes important for fertility as women enter higher 

education in greater numbers. The combination of work, childbearing and childrearing 

requires that traditional care activities within the family be outsourced. Without outsourcing, 

women cannot be expected to manage both work and have children with ease, which results 

in fertility decline. Generalized trust increases individuals' willingness to outsource childcare 
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activities to other individuals. In male breadwinner societies, generalized trust was not 

relevant for fertility, because care activities were in any case undertaken within the extended 

family. In higher trust contexts, with the expansion of women’s education, the demand for 

outsourcing increased, generating either policy- or market-based responses.  

 Our argument has important implications for the understanding of fertility dynamics 

and reproduction in modern societies in general. The interaction between persistent cultural 

traits such as generalized trust and broad structural change such as the expansion in women’s 

educational attainment generate different fertility dynamics. If that is true, for some countries, 

the fertility decline experienced in recent decades may be rather long lasting, or at least hard 

to reverse. To some extent, the argument also reconciles the fact that fertility levels are high 

both in Social democratic countries such as Sweden and Norway, and in Liberal countries, 

such as the US and the UK. In other words, generous public welfare provision, which is the 

hallmark of Scandinavian societies, is not a necessary pre-condition for high fertility.  

The arguments put forward also relate to the literature concerning family ties. Here 

the idea is that long standing patterns of family ties matter for demographic behavior (e.g. 

Reher 1998; Dalla Zuanna 2001), and that the centrality of the family is not necessarily 

beneficial for promoting fertility. Interestingly, generalized trust is inversely correlated with 

strong family ties. Taking generalized trust as a starting point has greater appeal however, 

both because it represents a clearly defined behavioral concept and because it finds its place 

in survey questionnaires.  

The former communist countries in Eastern Europe fit the observed pattern in the 

sense that both fertility and generalized trust are low. The fertility decline, in these countries, 

happened at a later stage than in the Mediterranean countries. It was driven by the collapse of 

communism, which brought about dramatic societal upheavals in many of these former 

Soviet states (Billingsley 2010; Sobotka 2002). Since then, women’s labor force participation 
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has declined or stagnated in many socialist countries (Kotowska and Jozwiak 2003), while 

women’s enrollment in higher education has continued to increase. The result, as with the 

Mediterranean countries, is lower fertility.  

Our empirical analyses provide rather robust support for our theoretical argument 

through both descriptive analysis and multilevel regression techniques. We conduct several 

checks and our empirical findings are robust to different estimations methods and model 

specification, additional confounding variables, stricter age selection and influential points. In 

particular, we consistently find a positive and statistically significant cross-level interaction 

between the degree of expansion of women’s education and contextual levels of generalized 

trust.    

 Our analysis does not come without caveats. Our theoretical arguments build on a 

dynamic perspective starting from the male breadwinner model of the 60s and the 70s. Our 

data, however, starts in 1981 and not all countries were even included in the WVS-EVS at 

that time. For example, we cannot empirically address the potential effect of the Soviet 

experience on generalized trust as there is no pre-1989 data for those countries.  There is 

consequently an inconsistency between our theoretical and empirical arguments. Nor are we 

able to capture very recent fertility trends. The survey question on generalized trust is binary, 

and hence rather crude compared to other surveys such as the ESS, where trust is based on 

the 10-point scale. There are also clear outliers that do not fit the argument. The WVS-EVS 

reports for instance low generalized trust in France, whereas fertility is generally high. Japan 

and South Korea are other two examples, where fertility is extremely low, but where 

generalized trust levels are intermediate. Consequently, we acknowledge that country-

specific fertility trends may very well depend on country specificities not captured in our 

empirical modeling. Additional research will shed new light on our idea.   
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Endnotes 

1. The causal relationship between generalized trust and economic growth is not entirely 

settled. Nevertheless, several recent articles using sophisticated identification techniques have 

found strong evidence in support of causal channel from trust to economic growth (See Algan 

and Cahuc 2013 for a review). 

2. Building our argument around women’s educational attainment is done for both theoretical 

and empirical reasons. First, we use cohort-level women’s education attainment as an 

indicator of the advancement of the gender revolution (Goldin 2006, p.2). While the 

expansion of women’s access to higher education is a shared phenomenon across 

industrialized countries, trends in women’s labor force participation, similarly to fertility, 

vary widely across countries. Compared to trends in women’s labor force participation, it is 

of a more exogenous nature. In fact, we consider women’s labor market participation to be, as 

fertility, an outcome of the process we attempt to describe. With higher educational 

attainment, women should have a better access to the labor market, but whether they can also 

afford to work also depends on the extent to which they can reconcile work and motherhood.  

3. As a result, our final sample is an unbalanced repeated cross-section according to data 

availability. 

4. The distribution of missing variables is reported in Table S15 in the Supplementary 

Materials. 

5. Table S3 in the Supplementary Material describes the analytical sample size by country 

and for each wave. Countries were selected based on two criteria (1) whether they were EU 

or high-income OECD members (World Development Indicators classification) by the last 

wave of the survey; (2) if they had experienced fertility levels around or below replacement 

rates. Table S4 in the Supplementary Material lists in details the regions included in the 

analysis. 
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6. The dependent variable does not present any evidence of overdispersion (Mean = 2.17 and 

Variance = 2.03). Only about 12% of the sample is childless, thus, we do not have an excess 

of zero count data.  
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Figures 

 

 

Figure 1 Changes in women’s enrollment in tertiary education in Bulgaria, Italy, Norway and 

the United States (1970-2010)  

 
Source: World Development Indicators. 

Note: The education measure corresponds to women’s gross enrolment ratio in tertiary education.  
 

  



 

 42 

Figure 2 Changes in total fertility rate in Bulgaria, Italy, Norway and the United States 

(1970-2010)  

 
Source: World Development Indicators. 
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Figure 3 Average trust scores based on the World Values Survey and the European Values 

Study 

 
Source: Own calculations from WVS-EVS for the generalized trust measure. 

Note: The trust scores are averaged out over the available waves. 
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Figure 4 Year-by-year correlation between total fertility rate and women’s enrolment in 

tertiary education by generalized trust levels, 1970-2012 

 
Sources: World Development Indicators for the education and TFR measures; own calculations from WVS-EVS 

for the generalized trust measure. 

Note: High trust countries correspond to the countries in the third and fourth quartiles and low trust countries 

correspond to the first and second quartiles. 

 

  



 

 45 

Figure 5 Interaction between generalized trust and cohort-level women’s education 

predicting number of children  

 
Source: Own calculations from WVS-EVS for the generalized trust measure. 

Note: The predictions are based on Model 3 in Table 4. 
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Tables  

Table 1 – Descriptive statistics 

Variables Mean S.D. Min Max

Number of children 2.18 1.42 0.00 8.00

Religious attendance 0.36 0.48 0.00 1.00

Gender (0=male) 0.54 0.50 0.00 1.00

Age categories

40-49 0.31 0.46 0.00 1.00

50-59 0.27 0.44 0.00 1.00

60-69 0.24 0.43 0.00 1.00

>70 0.19 0.39 0.00 1.00

Cohort-level female education 0.20 0.18 0.00 1.00

Regional generalized trust 0.36 0.16 0.05 1.00

National generalized trust 0.36 0.15 0.09 0.76

Waves

EVS 1981-1984 0.04 0.19 0.00 1.00

EVS 1989-1993 0.20 0.40 0.00 1.00

EVS 1999-2004 0.20 0.40 0.00 1.00

EVS 2005-2009 0.30 0.46 0.00 1.00

WVS 1989-1993 0.02 0.15 0.00 1.00

WVS 1994-1999 0.05 0.23 0.00 1.00

WVS 1999-2004 0.04 0.20 0.00 1.00

WVS 2005-2009 0.15 0.36 0.00 1.00

Birth Cohorts

<1920 0.05 0.23 0.00 1.00

1920-1929 0.14 0.34 0.00 1.00

1930-1939 0.22 0.41 0.00 1.00

1940-1949 0.26 0.44 0.00 1.00

1950-1959 0.22 0.42 0.00 1.00

1960-1969 0.11 0.31 0.00 1.00

N 93,213  
Sources: Own calculations from WVS and EVS.  
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Table 2 – Country classification by generalized trust quartile 

1
st

 qtile  

[0.11;0.22]

2
nd

 qtile  

(0.22;0.33]

3
rd

 qtile 

(0.33;0.43]

4
th

 qtile 

(0.43;0.68]

Cyprus Greece Italy Iceland

Romania France Spain Canada

Slovakia Bulgaria Austria Switzerland

Portugal Poland Germany Netherlands

Malta Czech Republic Great Britain Finland

Slovenia Lithuania Ireland Denmark

Latvia Luxembourg Japan Sweden

Hungary Estonia United States Norway

Republic of Korea Australia

Belgium

Generalized trust 

 
Notes: Within quartiles, countries are sorted from the lowest to the highest average level of generalized trust 

across waves. West Germany and East Germany are regrouped to be matched to TFR and education data 

summarized in Table 3. 

Source: Own calculations from WVS and EVS.  
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Table 3 – Generalized trust, total fertility rate and women’s enrollment in tertiary 

education 

Δ 00-70 Δ 00-80

Median Sd Median Sd Diff Median Sd Median Sd Diff

1
st

 qtile 2.34 0.41 1.41 0.11 0.93 10.90 9.49 68.96 21.51 58.06

2
nd

 qtile 2.23 0.75 1.54 0.23 0.69 20.15 8.53 75.22 23.20 55.07

3
rd

 qtile 2.44 0.55 1.44 0.30 1.00 20.03 13.21 74.25 16.84 54.22

4
th

 qtile 2.18 0.35 1.87 0.21 0.31 24.08 7.73 90.30 18.44 66.22

Generalized 

trust
1970 2010 1980 2010

Female enrolment tertiary educationTFR

 
 Notes: TFR = Total fertility rate; Sd = Standard deviation; Diff = Difference. The education data is missing for 

Canada, Estonia, Germany and Slovakia in the year 1980 and for Canada and Greece in the year 2010. The trust 

quartiles are described in Table 2 

Sources: World Bank Indicators for TFR and education data. Own calculations from WVS and EVS for 

generalized trust. 
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Table 4 – Multilevel Poisson models of the association between completed fertility and 

the interaction of generalized trust and women’s cohort education 

Fixed Part

Religious attendance (>month) 1.111 (0.006)*** 1.111 (0.006)*** 1.112 (0.006)***

Gender (0=man) 1.036 (0.005)*** 1.036 (0.005)*** 1.036 (0.005)***

Age: 40-49 ref. ref. ref.

50-59 1.060 (0.007)*** 1.060 (0.007)*** 1.060 (0.007)***

60-69 1.115 (0.010)*** 1.115 (0.009)*** 1.115 (0.009)***

>70 1.161 (0.012)*** 1.162 (0.012)*** 1.162 (0.012)***

Cohort-level female education 0.666 (0.040)*** 0.675 (0.042)*** 0.677 (0.042)***

Regional generalized trust 0.858 (0.043)**

Regional generalized trusta 0.758 (0.070)**

National generalized trust 0.931 (0.059) 0.928 (0.058)

Regional g.trust x coh. f. educ. 1.738 (0.211)***

Regional g.trusta x coh. f. educ. 1.820 (0.782)

National g.trust x coh. f. educ. 1.683 (0.214)*** 1.679 (0.213)***

Wave dummies: EVS 1981-1984 ref. ref. ref.

EVS 1989-1993 0.941 (0.013)*** 0.936 (0.014)*** 0.936 (0.014)***

EVS 1999-2004 0.943 (0.014)*** 0.939 (0.014)*** 0.939 (0.014)***

EVS 2005-2009 0.875 (0.013)*** 0.869 (0.014)*** 0.869 (0.014)***

WVS 1989-1993 0.958 (0.020)* 0.954 (0.020)* 0.953 (0.020)*

WVS 1994-1999 0.947 (0.017)** 0.947 (0.017)** 0.947 (0.017)**

WVS 1999-2004 0.910 (0.017)*** 0.908 (0.017)*** 0.908 (0.017)***

WVS 2005-2009 0.899 (0.014)*** 0.896 (0.014)*** 0.896 (0.014)***

Constant 2.266 (0.066)*** 2.210 (0.073)*** 2.216 (0.069)***

Random Part

Country 0.013 (0.004)** 0.013 (0.004)** 0.013 (0.004)**

Region 0.003 (0.001)*** 0.003 (0.001)*** 0.003 (0.001)***

Cohort 0.007 (0.001)*** 0.007 (0.001)*** 0.007 (0.001)***

Observations 93,213 93,213 93,213

DIC 314,346 314,352 314,348

Model 1 Model 2 Model 3

 

Notes: The fixed part coefficients are exponentiated. The estimated coefficients and their standard errors are the 

means and standard deviations of parameter values across 100,000 Markov chain Monte Carlo samples, after a 

burn-in of 10,000.  DIC = deviance information criterion 
*p<0.05 ** p<0.01 *** p<0.001. 
aIn Model 3, regional generalized trust is centered on the national generalized trust average.  

Sources: Own calculations from WVS and EVS.  
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Table 5 – Robustness checks 

 

Fixed Part

Religious attendance 

(>month)
1.112 (0.006)*** 1.100 (0.007)*** 1.113 (0.006)*** 1.095 (0.007)*** 1.114 (0.007)*** 1.114 (0.006)***

Gender (0=man) 1.036 (0.005)*** 0.993 (0.006) 1.036 (0.005)*** 1.025 (0.005)*** 1.042 (0.005)*** 1.035 (0.005)***

Age: 40-49 ref. ref. ref. ref. ref.

50-59 1.060 (0.007)*** 1.038 (0.008)*** 1.057 (0.007)*** ref. 1.061 (0.009)*** 1.046 (0.008)***

60-69 1.115 (0.009)*** 1.076 (0.011)*** 1.108 (0.009)*** 1.047 (0.008)*** 1.123 (0.011)*** 1.087 (0.011)***

>70 1.162 (0.012)*** 1.103 (0.014)*** 1.152 (0.011)*** 1.081 (0.010)*** 1.173 (0.014)*** 1.128 (0.015)***

Cohort-level female 

education 
0.676 (0.042)*** 0.780 (0.052)*** 0.646 (0.037)*** 0.626 (0.049)*** 0.625 (0.048)*** 0.659 (0.056)***

Regional generalized 

trusta 0.756 (0.070)** 0.915 (0.096) 0.826 (0.073)* 0.753 (0.077)** 0.758 (0.076)**

National generalized 

trust
0.931 (0.058) 1.063 (0.073) 1.758 (0.718) 0.925 (0.069) 0.899 (0.069) 0.924 (0.060)

Regional g.trust
a 
x coh. 

f. educ.
1.815 (0.777) 1.016 (0.489) 0.924 (0.058) 1.887 (1.023) 1.462 (0.691)

National g.trust x coh. 

f. educ.
1.683 (0.212)*** 1.522 (0.205)** 1.847 (0.203)*** 1.764 (0.289)*** 1.916 (0.280)*** 1.757 (0.274)***

Constant 2.210 (0.068)*** 2.479 (0.087)*** 2.201 (0.070)*** 2.400 (0.088)*** 2.288 (0.092)*** 2.221 (0.077)***

Wave dummies Yes Yes Yes Yes Yes Yes

Influential cases No No Yes No No No 

Additional control 

variables
No Yes No No No No 

Random Part

Country 0.011 (0.003)*** 0.014 (0.004)** 0.013 (0.004)*** 0.016 (0.005)** 0.016 (0.005)** 0.014 (0.004)***

Region 0.003 (0.001)*** 0.002 (0.001)** 0.003 (0.001)** 0.004 (0.001)*** 0.003 (0.001)**

Cohort 0.007 (0.001)*** 0.005 (0.001)*** 0.007 (0.001)*** 0.007 (0.001)*** 0.009 (0.001)*** 0.008 (0.001)***

Observations 93,213

w/o Eastern blocPQL2

93,213 74,383 93,213 64,216 68,051

excluded

additional var. w/o region levelw/o influential age >50

 
Notes: The fixed part coefficients are exponentiated. *p<0.05 ** p<0.01 *** p<0.001. Source: Own calculations from WVS and EVS
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