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Abstract 

In this article, we analyze the privatization of companies as a potential but so far neglected 

factor behind the postsocialist fertility decline. We test this hypothesis using a novel database 

comprising information on the demographic and enterprise trajectories of 52 Hungarian towns 

between 1989-2006 and a cross-country dataset of 28 countries in Eastern Europe. We fit fixed 

and random-effects models adjusting for potential confounding factors and control for time-variant 

factors and common trends. We find that privatization is significantly associated with fertility 

decline, explaining approximately half of the overall fertility decline across the 52 towns and the 

28 countries. 
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Introduction 

The ten countries with the fastest shrinking populations worldwide are all located in 

Eastern Europe (United Nations 2017). The population of Bulgaria, Poland, and Romania, among 

others, is expected to decline by more than 15% between 2017-2050. Hungary’s population is also 

projected to drop by a similar rate, from 9.7 million to 8.3 million between 2017-2050 (United 

Nations 2017:25). In addition to elevated mortality (Scheiring et al. 2019), emigration (Black et 

al. 2010), and the declining number of women of childbearing age, low fertility is the leading cause 

of population decline (Billingsley and Duntava 2017).  

The transition from socialism to capitalism had profound effects on families and childbirth. 

The total fertility rate (TFR, henceforth fertility)1 in Eastern Europe reached its lowest point in the 

1990s and 2000s, dropping below 1.3 in several countries (Kohler et al. 2002). Most dramatically, 

the number of live births in East Germany (GDR) fell by 46% between 1989-1991 (Eberstadt 

1994). Such a dramatic drop in fertility is unprecedented for industrialized societies in peacetime 

and had only been observed at times of war or famine (Cornia and Paniccia 1995).  

While more gradual than in its neighboring countries, the 32% fertility drop in Hungary 

during the first decade of the transformation (1990 to 1999) was still massive by international 

standards. Fertility reached its nadir in 2003 (1.27). In 2009 (i.e., 20 years after the fall of the 

Berlin Wall), it stood at 1.32, the second-lowest in Europe and only surpassing Moldova in that 

year. As Figure 1 shows, the decline marks a significant break with the previous fertility trend, 

which marked periods of slow decline and stability before the transition (Aassve et al. 2006:128). 

While during the 1980s, TFR only declined by four percentage points, fertility within the 20-24 

age group dropped almost by 50% between 1990-2001 (Aassve et al. 2006). During the first decade 

of the transformation, the mean age of mothers at first birth increased by four years (Spéder and 
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Kamarás 2008), and the rate of second births also decreased (Billingsley and Duntava 2017; Kohler 

et al. 2002; Sobotka 2011; Spéder and Kamarás 2008). The decline of the total fertility rate cannot 

be reduced to the tempo effect, i.e., the postponement of the first child. The adjusted total fertility 

rate (TFRp) that filters out the tempo effect has also dropped from 1.8 in 2005 to under 1.4 in 2010 

(Tálas 2020). 

Figure 1 here 

The postsocialist fertility decline is a topic of ongoing debate. Considerable disagreement 

continues to exist concerning the underlying social causes and the mechanisms that link socio-

economic transformation to fertility decline (Kohler and Kohler 2002). Some studies connect the 

fertility decline to the postsocialist economic crisis, pointing to the role of unemployment, 

declining incomes, inflation, and welfare state retrenchment (Aassve et al. 2006; Billingsley 2010; 

Cornia and Paniccia 1995; Macura et al. 2000). Others propose that the fertility decline results 

from the second demographic transition, the adoption of Western values prioritizing autonomy, 

individualism, and consumerism, which weaken the family (Lesthaeghe and Surkyn 2002; 

Thornton and Philipov 2009). Some studies posit that the new economic opportunities, especially 

women’s rising education and employment, increased the opportunity cost of having children 

(Perelli-Harris 2008; Spéder and Bartus 2017).  

While this extensive body of research has uncovered essential trends and causal 

mechanisms, empirical evidence suggests that none of these three explanations is entirely 

satisfying. Mirroring trends in the West (Bongaarts 2001), desired fertility has remained relatively 

constant in most postsocialist countries; thus, the postmodernization of values has a limited 

explanatory capacity (Szalma and Takács 2018). In Hungary, the female to male employment ratio 

dropped by 16 percentage points from the late 1980s to the early 2000s (World Bank 2020). 
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Therefore, though economic opportunities might depress fertility, they cannot be a major reason 

for the massive fertility drop. Finally, the postsocialist economic recession ended a decade earlier 

than the fertility decline, making it a partial explanation at best (Billingsley 2010). In sum, there 

remain many unknowns, especially about the distal social and economic determinants of the 

postsocialist fertility decline (Frejka and Gietel-Basten 2016; Spéder and Kapitány 2014).  

We suggest that company privatization2 acts as a major, unanticipated demographic shock 

to fertility, primarily because it catalyzes uncertainty, shifts the cost of care work onto families, 

and reduces their resources available for social reproduction. Although scholars have investigated 

the role of privatization in mortality (Azarova et al. 2017; King et al. 2009; Scheiring et al. 2018; 

Stuckler et al. 2009), thus far, its potential role in fertility decline has yet to be studied. Addressing 

this gap in the existing knowledge is vital for two reasons. 

First, the role of company privatization is particularly relevant in former socialist countries. 

In state-socialist economies, socialist companies acted as stabilizers of everyday lives and 

maintained a social environment conducive to having children. They contributed to reducing 

economic uncertainty (long-term job stability, high female employment, guaranteed employment 

following maternity leave), socializing the cost of care work (free childcare provision, extended 

maternity leaves), and provided resources that help social reproduction (subsidized housing, 

holiday facilities, cultural services). Hence, the privatization of these socialist companies 

potentially influences fertility in profound ways. Analyzing these mechanisms could improve 

scholarly knowledge about the postsocialist fertility puzzle, particularly the gendered nature of the 

transition’s demographic impact. 

Second, the relevance of privatization goes beyond the postsocialist region. Privatization 

policies are still widely implemented around the globe. Between January 2014 and August 2015, 
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global privatization proceeds reached $431.4 billion, far more than any comparable period since 

the beginning of the UK privatization programs in the late 1970s (Estrin and Pelletier 2018). As 

we argue, companies and enterprises form an essential part of the institutional environment that 

mediates the tension between work and family, a point ignored by much of the literature that 

focuses on the welfare state as the critical institution of de-commodification. 

This paper presents the first analysis of the association between company privatization and 

fertility. We weave together theoretical ideas from Polanyi, Esping-Andersen, and Fraser, utilizing 

the concepts of decommodification and commodification to highlight the role of privatization in 

the postsocialist fertility decline. We analyze the association between privatization and fertility at 

two levels: across towns in Hungary and countries in Eastern Europe.  

First, we adopt a unique approach, linking companies to towns to analyze town-level 

fertility change. Although Hungary ended up with one of Europe’s lowest fertility rates by the end 

of the 2000s, it recovered quickly from the transition recession. Thus, some researchers believe 

that economic factors do not play a major role in the fertility decline (Billingsley 2010; Sobotka 

2003). Consequently, Hungary represents a contradiction between apparent economic recovery 

and substantial fertility decline, representing a strategic case to analyze the association between 

privatization and fertility. 

Next, we analyze the impact of privatization across 28 former socialist-bloc countries for 

the 1989-2012 period. We link data from the EBRD’s Transition Indicators database on 

privatization to country-level fertility rate, controlling for relevant socio-economic and 

demographic variables. Due to the novelty of our data on privatization and the breadth of 

demographic variables, we regard the town-level models as the superior strategy methodologically, 
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yielding more reliable results. However, the cross-country regressions offer a vital robustness 

check and greatly increase the findings’ relevance and validity.  

The paper is structured as follows. The next section reviews the existing interpretations of 

the postsocialist fertility decline in more detail and points out the need for a new approach that 

focuses on company privatization. The subsequent section outlines our theoretical framework, 

locates it in the broader sociological literature, and identifies the critical components of the causal 

mechanism. The paper then continues describing the data, the analytical strategy, the variables, 

and modeling. The subsequent section presents the results of fixed and random effects models and 

various robustness checks, including a cross-country test of the privatization-fertility association 

in the postsocialist region. Finally, we conclude by interpreting the results in light of the relevant 

literature, evaluating mechanisms derived from different theoretical approaches, pointing out the 

contributions to the sociological literature and the policy implications. 

Theories of the postsocialist fertility decline 

There are three strands of research on the determinants of the postsocialist fertility decline. 

The first is the second demographic transition approach (henceforth SDT approach), which 

highlights the role of cultural change (Lesthaeghe and Surkyn 2002; Sobotka 2003; Thornton and 

Philipov 2009) as a crucial determinant of fertility. Some argue that the diffusion of Western 

postmaterialist values, such as the beliefs that “marriage is an outdated institution” and “children 

are not necessary for life fulfillment,” are particularly problematic for fertility (Lesthaeghe and 

Surkyn 2002). Others add that the transition entails “normative deregulation” and anomie, which 

creates uncertainty and leads to fertility decline (Philipov et al. 2006). Some even assert that the 

declines in fertility and marriage rates are “normal and even necessary characteristics of modern 

democratic societies.” (Rabusic (1996) quoted in Kohler and Kohler 2002:234-35) 
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However, family-related values and fertility preferences did not change much in most 

postsocialist countries; thus, the second demographic transition cannot explain the massive drop 

in fertility (Rotariu 2006; Szalma and Takács 2018). Surveys found that although the 

overwhelming majority of Hungarian women associated having children with a happy life, the 

chances of realizing their fertility intentions were much lower than in Western countries (Spéder 

and Kapitány 2014). In 1999, 86% of Hungarian women thought that having two, three, or four 

children was ideal (Kamarás 2003), but had to forego having more children despite their 

preferences (Hollos and Bernardi 2009). Moreover, countries that have progressed towards 

postmodern family values have higher fertility levels in Europe than more traditional societies 

(Aassve et al. 2013; Mcdonald 2006). A “postmodern” value shift towards more gender equality 

and the accompanying equalization of household workload seems to be an important factor behind 

the rise of fertility in Nordic countries as opposed to more traditional societies (Arpino et al. 2015; 

Brinton and Oh 2019; Oláh 2003). 

The second perspective focuses on new economic opportunities (henceforth the economic 

opportunity approach). The key argument here is that women’s employment, education, and 

consumption opportunities increase the “opportunity cost” of having children (Brewster and 

Rindfuss 2000). Economic modernization, rising incomes, and the growth of service sector 

employment have also been associated with fertility decline outside the postsocialist context 

(Bollen et al. 2007). From 1991 to 2001, the ratio of full-time students aged 20 rose from 14% to 

33%, continuing to grow until 2006 (Spéder and Kamarás 2008). Gross female tertiary education 

enrolment surged from 16.2% in 1989 to 80.6% in 2006 (World Bank 2020).3 Several empirical 

studies reported a negative association between women’s participation in education (Aassve et al. 
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2006; Kohler et al. 2002; Perelli-Harris 2008; Spéder and Bartus 2017), the labor market (Kohler 

and Kohler 2002) and fertility.  

However, there is contrasting evidence that women’s labor force participation is not 

strongly associated with fertility (Matysiak and Vignoli 2008). Its impact depends on the degree 

of equality in the domestic division of labor, i.e., a more equal domestic division of labor makes 

women’s labor market participation more compatible with child-rearing (Arpino et al. 2015; Craig 

and Mullan 2011; Oláh 2003). Overall, female employment during the transition declined, and the 

female to male employment ratio dropped by 16 percentage points (World Bank 2020), which 

implied a retraditionalisation of the gender division of work. This suggests that women’s 

employment is not likely to be a significant cause of the dramatic fertility decline. Concerning 

education, the initial negative association between education and fertility has weakened and even 

reversed in some cases (Axinn and Barber 2001; Kravdal and Rindfuss 2008; Rindfuss et al. 2003). 

Evidence in the postsocialist context also suggests a positive relationship between women’s 

education and the decision to have a second child (Bartus et al. 2013; Spéder 2006).  

The third approach centers on the role of the transition-related economic crisis (the 

economic crisis approach). Research suggests that income loss, unemployment, and thwarted 

consumption expectations caused a postponement of childbearing and contributed to the fertility 

decline in Eastern Europe (Aassve et al. 2006; Billingsley 2010; Cornia and Paniccia 1995; Ellman 

2000; Macura et al. 2000). However, others assert that the economic crisis approach could only 

explain the fertility decline during the first few years of the transformation (Lesthaeghe and Surkyn 

2002). East-Central European countries, such as the Czech Republic, Hungary, Poland, and 

Slovenia, witnessed economic recovery soon after the abrupt transition crisis but continued to 

suffer from fertility decline until the 2000s (Billingsley 2010; Ellman 2000; Sobotka 2003). The 
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association between income and fertility is also ambiguous as couples in the lowest income quintile 

had more children than those in Hungary’s highest quintile in the 1990s (Aassve et al. 2006). 

Concerning unemployment, research found that macro-level data underpin the negative association 

between unemployment and fertility, but individual-level measures of unemployment are 

associated with increased fertility in Russia (Kohler and Kohler 2002). 

A strand of the economic crisis approach emphasizes changes in the welfare state instead 

of macro-economic fluctuation. Empirical research has identified the negative impact of welfare 

state transformation and retrenchment on fertility and, more generally, on families’ well-being 

(Fodor 2002; Fodor 2004; Haney 2002; Spéder and Kamarás 2008). In 1995, the Socialist-Liberal 

government overhauled family policies by eliminating wage-related parental leave benefit 

(GYED) and introducing means testing for family allowances.4 Although the successive 

conservative government reversed some of these changes within two years, some argue that these 

changes eroded trust in family policies, which adversely affected fertility (Aassve et al. 2006). 

Despite the significant reduction in the early 1990s, spending on family policy hovered around 

2.1% of the GDP between 1995-2010 (Eurostat 2020). Thus, it is not plausible that declining 

family support could be a major determinant of the secular fertility decline. 

We argue that privatization is a crucial but neglected factor behind the postsocialist fertility 

decline. In their paper on privatization and mortality, King et al. (2006) found a statistically 

significant association between fertility and mass privatization in cross-country regressions but did 

not present the results or further elaborate the association.5 Thus, a precise analysis of the link 

between the privatization of companies and fertility is lacking. This omission partly stems from 

data limitations since town or regional-level information on companies is hard to obtain. Hence, 

extensive efforts to link town-level privatization to demographic trends are needed.  
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The privatization-fertility mechanism 

We build on the literature that emphasizes the role of economic uncertainty and the 

institutional environment mitigating it. Non-commodified institutions are crucial to mitigate the 

inherent tension between economic production in the realm of market exchange and social 

reproduction6 in families (Bhattacharya 2017; Fraser 1994; Orloff 1993). For social reproduction, 

families (mostly women) produce “free” public goods that underpin wage labor and market-based 

production (Fraser 2013). Socializing the burden of care work can increase fertility, improve 

women’s independence (Esping-Andersen and Billari 2015; Oláh and Bernhardt 2008; Vos 2009), 

and reduce the burden of balancing work and child-rearing (Glass et al. 2016). However, the state 

is not the only institution that can relieve the tension between economic production and social 

reproduction. We highlight the companies’ role, more specifically, the decommodifying effect of 

company-level welfare arrangements in securing a social environment conducive to having 

children, and how the retrenchment of these depresses fertility.7 

Socialist companies were a separate form of “de-commodification mechanism” (Esping-

Andersen 1990) that has been so far neglected. Russian enterprises spent around 3–5 percent of 

GDP on social provision, while East European firms spent about half this amount, which is still 

very significant (Cook 2007:39-40). While economic reforms in Hungary’s “late-socialist mixed 

economy” strengthened the role of foreign, inter-company, and informal market exchange 

mechanisms, the market remained a secondary coordination mechanism (Szelényi 1991), offset by 

the decommodification mechanisms of the state and the companies. Company-based 

decommodified services were universal and legally prescribed. As the reforms from the end of the 

1980s emancipated the market from its secondary role, these decommodification functions became 

untenable. The state took over some but ceased most of them.  



Privatisation and fertility 

12 

Figure 2 here 

Figure 2 presents an overview of the hypothesized causal mechanism between the 

privatization of companies and declining fertility. First, privatization may lead to increased 

uncertainty (1). Socialist companies represented a stable form of employment, a lower intensity of 

work, and the prospect of a lifetime job. Following Mills and Blossfeld (2005), we differentiate 

between two forms of uncertainty,8 financial uncertainty (the potential of declining income and 

losing a job) and temporal uncertainty (instability of work arrangements, short- or fixed-term 

contracts, temporary work). Privatization may increase financial uncertainty (1a). Socialist 

companies faced soft budget constraints (Kornai 1986), i.e., they could rely on state resources to 

cover losses. In the absence of hard budget constraints, state enterprises rewarded lower-skilled 

labor better than their private-sector counterparts and offered relatively more generous nonwage 

benefits (Kikeri 1997). Consequently, privatization may also widen upward and downward 

mobility channels and increase income inequality (Bandelj and Mahutga 2010; Birdsall and Nellis 

2003; Cuadrado-Ballesteros and Peña-Miguel 2018; Mahutga et al. 2017). These uncertainties 

imply that future income streams may become less predictable. A growing evidence links income 

inequality (Cherlin et al. 2016) and financial uncertainty to declining fertility (Adler 1997; 

Mcdonald 2006; Oppenheimer 1988). 

Privatization also may increase temporal uncertainty (1b). One of the arguments for 

privatization is to increase pressure on companies to improve efficiency by reducing overstaffing. 

Privatized companies have more incentive than state-owned enterprises to shed labor and decrease 

labor costs (Kikeri 1997; Ramamurti 1997; Stošić et al. 2012). In the long term, privatization might 

contribute to reduced unemployment but only after a period of increased short-term uncertainty 

(Cuadrado-Ballesteros and Peña-Miguel 2018). The research on what kind of jobs people find after 
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dismissal from public enterprises is scant. However, evidence suggests longer working hours, less 

secure tenure, and a move to short and fixed-term contracts (Birdsall and Nellis 2003; McKenzie 

et al. 2003), facilitating the spread of precarious work arrangements (Kalleberg 2009). 

Privatization intensifies competition, pushing industrial relations toward greater labor flexibility 

(Streeck 1987). These temporal uncertainties rooted in precarious employment also influence 

fertility. Kreyenfeld (2010) found that highly educated women postpone parenthood when subject 

to employment uncertainties. Youth with lower levels of job security (i.e., self-employed, private 

sector, temporary contract, irregular shifts) are less able to make long-term binding commitments 

such as parenthood (Mills and Blossfeld 2005). Unstable and unpredictable work schedules 

generate more complex logistical challenges for arranging care, potentially reducing fertility 

intentions (Harknett et al. 2020; Schneider and Harknett 2020). The psychological stress caused 

by temporal uncertainty might also be associated with male infertility (Nargund 2015). 

Second, the privatization of socialist enterprises may shift the cost of care work onto 

families (2). Socialist companies contributed to socializing the cost of care work by providing food 

to workers in the canteens, organizing childcare and summer camps for children, operating 

nurseries and kindergartens, and allowing more flexible working hours for mothers who return to 

work after giving birth. Daycare facilities were often linked to companies. Thus, when factories 

were closed or privatized, women not only lost their jobs but often daycare for their children too 

(Adler 1997). Some of these facilities are now maintained by the state, the local government, or 

local communities. Even families they did not lose immediate access to it, they lost the prospect 

of daycare for future children, as state facilities become increasingly overcrowded, which increases 

the uncertainty for families to get a place at all. Leaving the responsibility for daycare to the family 

means more work and less willingness to increase workload by having more dependents. Research 
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found strong tension between paid work and unpaid (care) work in Hungary, including childcare 

and elderly care, particularly significant within the lower social classes (Gregor and Kováts 2019). 

Unpaid care responsibilities and the declining access to public or private care services intensifies 

the conflict between work and having children, potentially weakening fertility intentions (Brewster 

and Rindfuss 2000; Esping-Andersen 2009; Gerber and Perelli-Harris 2012; Hook and Paek 2020; 

Pesando 2019).  

Third, privatization might also erode the collective resources provided by socialist state-

owned companies that families could indirectly rely on for social reproduction (3). These collective 

resources included subsidized housing and holidays, as well as cultural and recreational services 

(3a). Companies and trade unions owned outlets at recreational spots that people could visit each 

year free or for a greatly subsidized price. Privatization significantly reduces access to these 

facilities, increasing the cost of recreation. Privatization means that “non-essential” cultural and 

sports services are outsourced to the state, and most of these services connected to companies are 

shut down, weakening towns’ local sports and cultural life (Scheiring et al. 2020b). This reduced 

access to services again increases the cost of recreation and reduces the resources available for 

social reproduction. State-owned socialist companies also contributed to housing either directly or 

through loan subsidies. Although the access to socialist housing was unequal, it was more 

affordable and facilitated residential stability (Szelényi 1983). Following the restructuring of state-

owned enterprises, and the complete privatization of public housing, the cost of securing a roof to 

live under is shifted to families, leading to high indebtedness (Bohle 2014). There seems to be a 

clear positive gradient between couples’ fertility intentions and the degree to which they feel secure 

about housing (Vignoli et al. 2013). In China — experiencing economic restructuring comparable 
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to Hungary’s — fertility appears to be higher in cities where housing is more affordable, whereas 

higher housing prices reduce the willingness to have children (Pan and Xu 2012). 

The collective resources provided by companies also included facilitating the emergence 

of workplace and neighborhood communities, which are also eroded by privatization (3b). 

Communities and informal networks provide help and other material and non-material resources 

(money, goods, services, informal child care opportunities) that help to cope with the challenges 

of managing a household and raising children. Conversely, privatization may lead to social 

disintegration, which wreaks havoc with everyday lifeworlds and working-class communities, and 

increases everyday hostilities and alienation (Bartha 2013; Burawoy and Verdery 1999; Hann 

2002). Empirical research showed that privatization of community services such as recreation 

might result in more spatially limited social capital, where individuals are less willing to cooperate 

for the common good (Champlin 1999). The same processes of economic restructuring were also 

shown to lead to the erosion of local and company communities in Hungary’s medium-sized towns 

(Scheiring 2020). Conversely, the erosion of social capital might have been a significant factor 

behind the fertility decline in Eastern Europe (Bühler and Fratczak 2007; Philipov et al. 2006).  

Based on these considerations, we expect that privatization is significantly associated with 

reduced fertility in postsocialist Hungary. It is not the presence of private markets per se, but the 

shift towards more commodified company arrangements that lead to a decline in fertility. Thus, 

once privatization slows down, fertility should stabilize at a lower level.  
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Methods 

Data 

Having children is an individual- or family-level decision. Therefore, most studies on 

fertility rely on individual-level surveys. However, by design, these studies cannot account for the 

role of contextual factors, such as privatization, which can only be measured at enterprise, town, 

or country levels. Macro-level analysis using data on countries (as in Arpino et al. 2015) is less 

common because of the large room it leaves for ecological bias. A recent innovative study has 

analyzed the political determinants of fertility in Turkey using local-level data (Aksoy and Billari 

2018). Following this approach, our analysis focuses on Hungarian towns. The impact of 

privatization can be modeled more accurately at the town-level than at the national level. We link 

company-level information obtained from public and private registries to vital town-level statistics 

and economic data obtained from the Hungarian Central Statistical Office. 

Our research builds on the Privatization and Mortality (PrivMort) project, which is a multi-

level study on the demographic consequences of the postsocialist economic change (Irdam et al. 

2016; Scheiring et al. 2020a). Our research covers the years between 1990-2006, a period during 

which governments carried out the major institutional reforms related to the transition from 

socialism to capitalism, including privatization. We analyze the pre-2006 period because a new 

cycle of domestic political and economic crisis began after 2006, leading to a new regime of 

accumulation after 2010.9  

Based on the data from the Hungarian Central Statistical Office (HCSO), we identified 

towns with 5,000-100,000 inhabitants and industrial employment exceeding 30% of total 

employment (N=110). We omitted towns close to Budapest to eliminate bias related to the high 
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concentration of economic activity in the capital. From this set of towns, we randomly selected 52 

towns for further analysis. Hungary only has nine cities with more than 100,000 inhabitants – they 

likely experienced different socio-economic trajectories that the sampled towns. However, we do 

not claim that our sample represents the experience of Hungary as a whole. A bigger sample with 

data on more towns and companies would have required more resource-intensive fieldwork, which 

would have been beyond an already large research project’s practical limits. 

 We then collected detailed information on economic, social, demographic, religious, 

cultural, and health-related factors from the HCSO. Certain data are available in annual time series, 

while others only from the 2001 census. We use the total fertility rate (TFR) as the outcome 

variable. TFR is not an ideal measure. It does not allow us to analyze if people are postponing 

parenthood, having longer intervals between children, or having stopped having as many children 

as before. Although TFR has limitations, we use it because we study the effect of privatization, 

which we theorize to operate in a period fashion simultaneously experienced by women of all 

childbearing ages. Thus TFR is an adequate measure to capture the overall effect of privatization. 

Other fertility indicators are not available at the town level as part of the research project. We also 

collected additional data on national-level socio-economic trends from the World Bank’s World 

Development Indicators database. In 2001, there were altogether 456,679 women aged 15-64 

living in the 52 towns. Table A1 in the appendix presents the descriptive statistics for the variables 

used in the analysis. 

Next, we collected information on the privatization of major companies in these 52 towns. 

Since company ownership information was not available in digital form fully covering the first 

few years of the transition, we had to obtain this data from the non-digital archives at the local 

courts of registry.10 To make such a project practically feasible, we identified the five largest 
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companies in terms of the number of employees in each selected town. Then we collected data on 

their ownership structures and key economic characteristics (number of employees, economic 

branch, dates of bankruptcy, and termination procedures), spending more than two years obtaining 

these data.  

Overall, we analyze ownership history data from 260 companies, i.e., 550 companies 

separately counting the successor and parent companies. From 1989 to 2006, the total number of 

employees of the five largest companies in each town represented 57.9% of the town-level 

industrial employment in 1989 on average. Thus, on average, the five largest companies capture 

most of the industrial labor force and were, therefore, the most important economic entities that 

influenced the towns’ lives. 

Our company selection strategy concentrates on ex-socialist companies that were state-

owned before 1989. New small companies formed alongside state-owned companies during the 

transition do not form part of the sample. This selection is justified by our theoretical interest, as 

we are specifically interested in the effect of privatization, and not the effect of ownership 

composition of local economies in more general. Privatization involves the transfer of assets and 

the concomitant restructuring of companies. Newly established private companies that have full 

private ownership on day zero are not privatized. Their effect on fertility is different from 

privatization, as they were never legally obliged to provide the services whose importance for 

fertility we stressed in the previous section. 

The fully balanced dataset has almost no (<1%) missing data. Most variables cover every 

town-year in the dataset, except the first year (1989), for which we rely on more on limited data. 

However, the primary independent variable is available from 1989 with several other control 

variables related to the economy. Although demographic and health variables are only available 
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from 1990, it is not a problem as we apply a one-year lag for the privatization variable, i.e., 

privatization in 1989 affecting fertility in 1990. A few data points are missing for certain less 

critical town-level annual control variables.11 We have no reason to believe that these few missing 

data points would significantly influence the statistical behavior of the fitted models. 

At the next level of analysis, we created a separate cross-country dataset with country-level 

time-series data obtained from the World Bank’s World Development Indicators (WDI) database. 

Data include annual time series on the total fertility rate, population size, economic processes, 

modernization, demographic trends, health, and female opportunity. We use the country-level total 

fertility rate as the dependent variable. We extend the WDI data with information on privatization 

from the EBRD’s Transition Indicators database, which includes, among others, a small-scale and 

a large-scale privatization index.  

According to the EBRD, the value of the privatization index is 1 if there is little private 

ownership and privatization schemes have not yet been implemented. The value of the 

privatization index is 4 if 50% of state-owned enterprise and farm assets are in private ownership, 

and significant progress is made with corporate governance reforms. Anything above 4 implies 

standards typical of advanced industrial economies: more than 75% of enterprise assets in private 

ownership with effective corporate governance. We calculated the mean of the two indexes and 

used this as the primary independent variable.  

All data cover the 1989-2012 period and 28 former socialist-block countries identified by 

the EBRD (672 country-years). In 2001, there were all together 32.2 million women living in the 

28 countries. Table A2 in the online appendix provides an overview of the variables used in the 

cross-country analysis. 
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Statistical analysis 

Within the study’s timeframe of 17 years, the data from the selected 52 towns resulted in 

936 observations (town-years) in total. To understand the hierarchical structure of the data and 

show which variables vary through time and across towns, we computed the intra-class correlation 

(rho) for every variable used in the models (see the last column in Table A1). A small value of rho 

means that the correlation of the values for the given variable within towns is low. Thus, a large 

part of the variation comes from within towns. If the value of the rho is high, it means that a large 

part of the variance arises between the towns. Variables like the year variable, which differs only 

across time but not across towns, have a rho of zero. On the contrary, variables such as the 

percentage of Catholics do not change within towns. Therefore, the rho shows that the variable’s 

values are perfectly correlated within the town (rho=1), and only between-group variance is found.  

As a logical corollary of our data structure, the Breusch-Pagan test would show significant 

heteroscedasticity, and the Wooldridge test would show significant autocorrelation. Thus, the 

appropriate modeling strategy has to consider the hierarchical nature of the data (Rabe-Hesketh 

and Skrondal 2012). Although we could obtain data on a significant number of potential 

confounding variables from the literature, other unobserved time-invariant characteristics could 

still influence the results. These considerations point towards the need to utilize fixed effects 

modeling. The Hausman test also showed that fixed effects regression was preferable. Therefore, 

we fit fixed-effects panel models to estimate the within-town association through time between the 

dependent and independent variables. 

We also analyze the association between fertility and some time-invariant variables in 

random-effects models to explicitly draw out the effect of relevant factors identified in previous 

research and to assess whether they suppressed the primary independent variable. The random-
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effects models use both variations over time and variation across towns but are sensitive to 

unobserved heterogeneity. If we find a significant association in the fixed effects models, we do 

not expect the random effects models to differ. The fixed effects models offer a more stringent test 

as they, by definition, filter out the influence of unobserved town-level time-invariants. However, 

the random effects models allow us to test theoretically relevant variables not available in time-

series. Finally, we also test the impact of some potential national-level time-variant processes 

previously associated with fertility that could bias the fixed-effects models. We also fit fixed-

effects models with cluster-robust standard errors for the cross-country analysis on the association-

between privatization and fertility. 

Modeling and variables 

Town-year is the unit of analysis covering 18 years from 1989 to 2006. Town-level 

privatization (refers to the annual share of private ownership in the largest companies’ assets) is 

the primary independent variable, and the town-level yearly total fertility rate is the dependent 

variable. 

We created a measure of privatization, which is the primary independent variable of our 

analysis. First, we calculated the proportion of company shares owned by the state and private 

investors annually for each year between 1989 and 2006. Then, we calculated the average portions 

of different ownership assets across the five companies in each town annually. This way, we 

aggregated the company-level data up to the town level and linked privatization to town-level 

variables of interest. We created annual time series variables for the shares of state ownership and 

private ownership. Our primary independent variable is town-level privatization, measured as the 

town-level private ownership share of companies (the values range from 0 to 100%). It is 

reasonable to assume that privatization affects childbirth at least with a nine-month time lag; 
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therefore, we used a one-year lag for privatization throughout the models. Our dependent variable 

is town-level total fertility rate, which was available for each year and collected from the HCSO.  

We included several control variables to check for potential confounding factors and 

analyze alternative explanations based on the literature, whether in town-level time series format, 

town-level variables available for only one year, or in national-level time-series form. We used 

population size (number of inhabitants) as the primary control variable in every model to filter out 

the potential effect of urbanization (towns’ population size) on fertility. We put other town-level 

control variables into seven groups, three with time-variant, and four with time-invariant variables. 

Then, we built the regression models corresponding to these groups, i.e., three fixed effects, four 

random-effects models. Finally, a robustness check with macro trends was carried out. Table A1 

in the appendix presents an overview of the variables structured accordingly. 

The first group of control variables comprises data on basic town-level economic 

characteristics, i.e., income per capita and unemployment, that were often significant in studies 

following the economic crisis approach. The second group includes data on essential town-level 

demographic characteristics, such as child mortality and migration (to filter out the effect of 

population movement, e.g., lower fertility due to young people leaving). The third group comprises 

variables on the towns’ public services (number of kindergarten places, number of hospital beds, 

number of primary school teachers). The economic crisis approach has emphasized the role of the 

welfare state in the fertility decline, and these variables act as proxies for the quality of town-level 

public services. The hypothesis is that a lower level of public services is associated with lower 

fertility. However, improved access to health services has also been associated with lower fertility 

in some countries (Brauner-Otto et al. 2007); therefore, we control for health services, proxied in 

this study by the number of hospital beds.  
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The fourth group comprises time-invariant information on the towns’ cultural 

characteristics. The SDT approach emphasizes the role of secularization in the fertility decline, 

while there is evidence that the Roma population displays higher fertility rates. The fifth group 

comprises variables on educational attainment among the towns’ inhabitants in 2001, derived from 

the economic opportunity approach. Previous studies have associated the expansion of higher 

education with a fertility drop (Kohler et al. 2002; Spéder and Bartus 2017), and this is one way 

of measuring it in this research (to account for the role of education, we also include a measure of 

annual female tertiary school enrolment as a national-level variable). The sixth group comprises 

variables on the towns’ labor market structure by gender. To control for the potential of increased 

female employment negatively affecting fertility, we add male and female employment levels and 

their ratio. The seventh group comprises variables on the towns’ economic structure. Based on the 

SDT approach, we should expect lower fertility in towns with a more modern economic structure 

(i.e., higher levels of service and industrial employment).12 

Finally, we also include variables to control for macro trends. Fixed effects regression only 

filters out time-invariant unobserved heterogeneity but is sensitive to unmeasured time-variant 

factors. Secular macroeconomic processes that affect every town or gradual cultural changes that 

occur as the country transitions from socialism to capitalism can interfere with the fixed-effects 

models. One way to handle this is to include year fixed effects. However, this approach is 

problematic if we want to measure another variable that expresses change over time with moderate 

variation across the units, such as privatization. As shown in Table A1, only 11% of the 

privatization variable’s total variation is between towns (rho=0.112). According to Johnston et al. 

(2018) as well as Allison (2010), Variance Inflation Factors (VIFs) of 2.5 or greater should be 

considered indicative of considerable collinearity, which could make it statistically difficult to 
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separate the independent contribution of variables with such large VIFs. The year dummy variables 

and the privatization variable show high collinearity, with a Variance Inflation Factor of 3.67. 

Therefore, including year fixed effects would eliminate a large part of the variation of our primary 

independent variable by design, thus suppressing the primary association by a statistical artifact. 

Therefore, we choose a different approach, as explained below. 

Firstly, we include a time trend variable and a period dummy into our models. The time 

trend variable filters out any unobserved linear macro-trends, such as a gradual cultural change, 

and the period dummy corresponds to the national parliamentary elections held every four years. 

Secondly, we run separate models with national-level time-series variables derived from the 

literature. Researchers following the economic crisis approach have demonstrated the critical role 

of the transformational economic crisis for fertility (Ellman 2000). Therefore, we control for this 

by including real income growth, the unemployment rate, and the top 1% share in pre-tax national 

income. Research has also shown the significance of the eroding welfare state through a real 

decline in the value of family subsidies; we control for this by including variables for the inflation 

rate and the welfare state size (using general government final consumption expenditure [GFCE] 

as a proxy). Finally, proponents of the economic opportunity approach have found a negative 

association between women’s economic opportunities and fertility (Brewster and Rindfuss 2000). 

Thus, we include the female to male employment ratio and tertiary female school enrolment rate 

in separate models.  

Following the logic of the town-level models, we fit six models in the cross-country 

analysis. We use the annual total fertility rate as the dependent variable and the EBRD privatization 

index as the primary independent variable in each model. Each model controls for the countries’ 

population size and the time trend. We use the linear time trend variable for the same reason as in 
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the town-level dataset: high collinearity of the time fixed effects with the privatization variable 

that mostly only varies within countries (VIF=3.76). The time trend variable filters out gradual 

global change. The first model only includes the dependent and independent variables (in addition 

to the population size and the time trend). Model 2 includes control variables for economic 

processes (total unemployment rate, GDP per capita, government final consumption expenditure, 

and the consumer price index). Model 3 comprises control variables related to modernization 

(urbanization, employment in industry, employment in services). Model 4 controls for 

demographic trends (infant mortality, homicides, net migration). Model 5 controls for health-

infrastructure-related factors (number of hospital beds and physicians). Finally, model 6 includes 

control variables related to women’s opportunity (female tertiary school enrolment rate, female 

labor force participation rate, female to male labor force participation ratio, female 

unemployment). 

We introduce the control variables in groups to avoid overfitting, i.e., to keep 

multicollinearity low with a VIF below 2.5 for the primary independent variable (privatization). 

We use cluster-robust standard errors to adjust for heteroscedasticity and autocorrelation and carry 

out all statistical analyses using STATA 13.0 (StataCorp, Texas, USA). 

Results 

Privatization and fertility 

Figure 3 here 

Figure 3 presents an overview of the mean fertility and privatization trends in the 52 towns. 

Changes in fertility and privatization closely followed each other, suggesting a robust correlation 

(r=-0.937). Privatization was most rapid before 1996, when fertility dropped the most. 
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Privatization slowed down in the second half of the 1990s, with the fertility drop also abating. 

Finally, as privatization came to a halt during the 2000s, fertility stopped declining further. 

Table 1 presents an overview of the main results of fixed-effects models of the association 

between privatization and town-level fertility. In model 1, we found that full-scale privatization of 

company assets (that is, a transition from zero to 100% private ownership) is associated with 0.7 

fewer children for a hypothetical woman throughout her childbearing years controlling for towns’ 

population size (b=-0.007, p<0.001).13 

Table 1 here 

The association holds after controlling for town-level income per capita and unemployment 

in model 2 (b=-0.005, p<0.001). Consistent with wider demographic research, we found a negative 

association between income per capita and fertility, indicating that fertility declines as income 

grows. The town-level unemployment rate positively correlates with fertility, predicting 0.083 

more children as unemployment increases by ten percentage points.  

Demographic factors — infant mortality, in-migration, out-migration — in model 3 are not 

associated with fertility, while the privatization variable remains significant (b=-0.005, p<0.001). 

The number of hospital beds predicts higher fertility. Adding one hospital bed per 1000 inhabitants 

predicts 0.018 more children per woman, but this only slightly suppresses the privatization 

variable, which remains significant (b=-0.0043, p<0.001). Finally, in model 5, we included every 

control variable simultaneously – at the risk of model-overfitting. The privatization variable’s 

strength is attenuated, but it remains significant in this specification (b=-0.0042, p<0.001).  

To put the magnitude of these findings in perspective, average fertility declined by 0.68 

points from 1.98 in 1990 to 1.30 in 2006 in the sampled towns. Full-scale privatization from zero 

to 100% private ownership could account for 0.41 points (60% of the total fertility decline) based 
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on the fully adjusted model 6, Table 2. The median value of private ownership in the 52 towns in 

1989 was zero, and 98.2% in 2006; the mean was 90% in the same year. The observed average-

level of privatization could explain 54.3% of the average fertility decline (0.37 fewer children per 

woman), filtering out other relevant economic, demographic, health-related, and infrastructural 

characteristics of the towns as well as time-invariant unobserved heterogeneity. 

To assess the influence of alternative mechanisms on the association between privatization 

and fertility, we fitted separate random effects models, as presented in Table A3 of the appendix. 

Privatization remains significantly associated with fertility in every model (-0.0049 ≤ b ≤ -0.0048, 

p<0.001). Income and unemployment behave in the same way as in the fixed effects regressions. 

A 10% increase in the Roma population is associated with 0.3 more children per woman. The 

towns’ cross-sectional differences in composition by education are also not associated with fertility 

(the next section presents a more robust analysis of the association between the expansion of higher 

education and fertility).  

We analyzed the association between privatization and gender-specific employment rates 

in more detail. We divided towns into private ownership-dominated and state ownership-

dominated categories.14 As Table 2 shows, towns that were dominated by state ownership between 

1989 and 2006 had, on average, five percentage points higher female to male employment ratios 

in 1990, and the gap grew slightly to 6 percentage points in 2001. In 2001, the female to male 

employment ratio in state-ownership-dominated towns was 90%, suggesting that relatively more 

women remained employed in towns with less privatization. Even if we disregard the intensity of 

the change and the question of causality, it is clear that towns with less privatization exhibit a 

higher female to male employment ratio. 

Table 2 here 
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Controlling for macro trends 

We tested the robustness of the privatization variable’s effect in the presence of global and 

national-level time-variant factors. Table A4 in the appendix shows the results of the fixed effects 

regressions with an annual trend variable (year) included. Again, every model is adjusted for 

population size, and privatization is lagged one year. The association between privatization and 

fertility remains significant in all models (-0.0032 ≤ b ≤ -0.0018, p<0.01). The inclusion of a linear 

time trend reduces the association’s strength, as the time trend variable is highly significant and 

negative and correlates with the income variable. Income, unemployment, in-migration, and the 

number of primary school teachers proved to be significant control variables. 

Next, we specified a model to filter out period change by including time fixed effects 

dummies representing the four-year periods. This approach captures government change (as 

elections take place every four years), as well as slow-changing non-linear macro factors, such as 

slow-paced cultural change. As shown in Table 3, privatization remains significantly associated 

with fertility (-0.0022 ≤ b ≤ -0.0019, p<0.01), with somewhat reduced strength. The period 

dummies, income, and in-migration were significant control variables. 

Table 3 here 

Finally, we directly tested the impact of theoretically relevant national-level processes on 

the association between privatization and fertility.15 As shown in Table 4, introducing these macro-

level variables into our models did not substantially change the results. The association between 

privatization and fertility remains significant in every model (-0.006 ≤ b ≤ -0.002, p<0.01). All 

macro-level variables are significant, but without suppressing the effect of privatization. Including 

female to male employment ratio in model 7 reduces the privatization variable’s strength the most, 

followed by income inequality. 
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Table 4 here 

Income and unemployment behave in the same way as in the previous models. The 

association between the increase in inequality and fertility is negative: A 1% increase in the top 

1% income predicts a 0.12-point decline in fertility. Simultaneously, a 1% increase in government 

spending is associated with 0.04 points higher fertility. The association between inflation and 

fertility is positive, which is a counterintuitive result. Importantly, we also tested the effect of the 

expansion of higher education on fertility. The increase in the female tertiary school enrolment 

rate is associated with lower fertility, as the literature suggests; a 10% increase in the female 

tertiary enrollment ratio is associated with a 0.054 decline in the fertility rate. The association 

between national-level female to male employment ratio and fertility is positive, i.e., a 1% decline 

in female to male employment ratio correlates with 0.02 fewer children per woman. 

Cross-country analysis 

As described in the methods section, we created a separate cross-country dataset with 

country-level time-series information, following the town-level analysis’s logic. Figure 4 presents 

an overview of the mean fertility and privatization trends in the 28 countries. Confirming the town-

level association, fertility and privatization changes followed each other closely, suggesting again 

a very strong correlation (r=-0.955).  

Figure 4 here 

Figure 5 presents a graphic overview of the cross-country results. The X-axis presents the 

value of the regression coefficients (b) sorted by size, while the Y-axis presents the models, 

concentrating on the privatization variable, and the size of the boxes represents 95% confidence 

intervals, with the value of the coefficient indicated at the center. Table A5 in the appendix presents 

the cross-country model results in more detail using a regression table.16 
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Figure 5 here  

As Figure 5 shows, privatization is robustly negatively associated with fertility in each 

model (-0.239 ≤ b ≤ -0.159; p < 0.001). A 1-point increase in the value of the EBRD privatization 

index is associated with at least a 0.16-point decrease in the total fertility rate, net of other factors, 

also filtering out unobserved country-level time-invariant characteristics as well as unobserved 

global trends. Consistent with the extant demographic research, we found that government 

consumption, the consumer price index, GDP per capita, female/male employment ratio, female 

labor force participation, and physicians’ number are significantly associated with fertility. 

However, none of these variables reduces the privatization variable’s significance, though the 

association’s strength is attenuated. 

To compare the magnitude of these findings, average fertility declined by 0.68 points from 

2.58 in 1989 to 1.84 in 2012 across the 28 countries in postsocialist Eastern Europe. In parallel, 

the privatization index increased from 1.23 in 1989 to 3.54 in 2012. Based on the regression 

coefficient estimated by controlling for each significant confounder in the cross-country fixed 

effects models, the observed average level of privatization across the 28 countries could explain 

49.75% of the total fertility decline (0.37 fewer children per woman). 

The geographic clustering of political, demographic, and cultural factors might influence 

the privatization-fertility mechanism. There might be differences between former members of the 

Soviet Union (FSU) and other postsocialist countries that retained their statehood. Countries in 

Asia and Europe might also differ, as socialist countries in Asia had higher fertility rates and 

progressed with privatization more slowly than countries in East-Central Europe. We tested these 

geographical differences by splitting the sample, as shown in Tables A6-A9 in the appendix. The 

privatization variable appears to be stronger and more robust in FSU countries (Table A7) and 
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European countries (Table A8). While the privatization variable remains significant in the sample 

that excludes FSU countries, it loses its significance in some of the models run on the Asian 

sample.  

Discussion 

In this study, we tested the effect of privatization on fertility across medium-sized towns 

in Hungary and cross-nationally across postsocialist countries. Our main models suggest that the 

observed average-level of privatization could explain half of the average fertility decline in the 52 

Hungarian towns and 28 postsocialist countries. Companies played an even more critical role in 

providing welfare services in the former Soviet republics and in countries located in Europe, as 

shown by the split-sample results. Even after controlling for crucial national-level time-variant 

processes — including government spending and the expansion of female school enrolment —, 

we found that privatization could account for at least 32% of the overall fertility decline. However, 

since many of these macro-processes correlate strongly with privatization, we believe this is a 

conservative estimate. The association is robust to including a battery of town- and national-level 

control variables derived from the fertility literature. We also found that fertility appears to be 

higher in towns with less privatization despite higher female employment in state-ownership 

dominated towns.17  

We extend the extant literature by a new theoretical framework linking privatization to 

fertility. State-owned socialist companies were institutional mechanisms of decommodification. 

Although socialist companies were not efficient from a profit-making perspective (Kornai 1980), 

they were better at performing social functions through the fringe benefits they provided. Through 

these functions, socialist companies increased the social “capacities available to create and 

maintain social bonds, which includes the work of socializing the young, building communities, 
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reproducing the shared meanings, affective dispositions and horizons of value” (Fraser 2014:542). 

Socialist companies contributed to higher female labor force participation rates while also 

providing a more favorable environment for having children.  

The privatization of state-owned companies increases uncertainty (financial and temporal 

uncertainty), which might decrease families’ willingness to make long term commitments. 

Privatization also leads to a loss of direct collective resources (food, childcare, ability to return to 

work after childbearing), which may shift care work costs onto families. Finally, privatization 

might diminish indirect collective resources pertinent for social reproduction, such as housing, 

holiday, cultural, and sports services, as well as communities (i.e., social capital), which decreases 

the resources available for social reproduction. Through these mechanisms, privatization might 

lead to fertility decline. Once privatization ends, fertility stabilizes at a lower rate until new 

institutional support mechanisms are introduced to ease the tension between economic production 

and social reproduction. 

Our results also fit well with Fodor’s (2003) findings, who showed that, before the 

transition, Hungarian managerial women were more likely to have children than Austrian ones 

because they had access to both company and government welfare arrangements. Philipov et al. 

(2006) also reported similar findings from Bulgaria, showing that women working in state-owned 

firms are more likely than women in other labor-market groups to intend to have a child earlier. 

Our work echoes the findings of the institutionalist scholarship on the postsocialist transformation 

on the role of the state in preserving and restructuring socialist companies as opposed to rapid 

privatization (Hamm et al. 2012) and on the negative effect of welfare state retrenchment on family 

formation (Fodor 2004; Haney 2002). Our study also adds to the emerging discussion that has 

started to re-evaluate post-socialist privatization from the perspective of its contribution to 
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increasing income inequality (Bandelj and Mahutga 2010; Fodor and Horn 2015; Jackson and 

Evans 2017; Mahutga and Jorgenson 2016) and mortality differentials (Scheiring et al. 2018; 

Stuckler et al. 2009). 

Privatization is not the only upstream factor influencing fertility. As suggested by the 

economic opportunity approach, we found that a higher level of female labor force participation is 

associated with lower fertility measured at towns’ level. However, the association between the 

national-level female to male employment ratio and fertility is positive. Therefore, the evidence 

on the association between women’s employment and fertility is contradictory. Furthermore, we 

also found that towns with a higher level of privatization had lower fertility despite having 

significantly lower female employment, which contradicts the economic opportunity approach, 

and is in accordance with studies that show that there is no necessary conflict between female 

employment and fertility. 

Women’s opportunity indicators are also ambivalent in the cross-country analysis. A 

higher female labor force participation is associated with higher fertility, reflecting cross-country 

results presented by Rindfuss et al. (2003). This association could again show that socialist welfare 

arrangements helped ease the burden of having children and allowed more women to work without 

depressing fertility. On the other hand, a higher female to male employment ratio correlates with 

lower fertility in the cross-country analysis. This correlation could reflect several things. Male 

employment rates declined more during the transition, which increased the female to male 

employment ratio over time. The loss of men’s stable jobs could have depressed fertility, picked 

up by the female to male employment ratio. Another potential explanation is that the socialist 

welfare arrangements eroded with time, making women’s employment less compatible with 

having children. 
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Our results have also confirmed some of the arguments proposed by scholars following the 

economic crisis approach. We found a strong association between income inequality and having 

children, in line with the findings from the US (Cherlin et al. 2016). However, the association 

between inequality and fertility is complex, as higher inequality might also lead to more teen 

pregnancies (Gold et al. 2002), suggesting that different age groups and income categories might 

react differently to income inequality. We also found signs that public services, such as local 

health-care infrastructure and the number of primary school teachers, as well as national welfare 

state provision, might act as buffers against declining fertility. However, we did not test the 

association between public services and fertility in detail, leaving the direction of the association 

and the question of causality open. Declining fertility might lead to lower welfare provision and a 

decline in school teachers. Nevertheless, leaving these questions open does not influence the main 

association between privatization and fertility. 

Contradicting the economic crisis approach, we have found evidence that, in the long run, 

the growth of incomes contributes to the fertility decline as suggested by the SDT approach (Bollen 

et al. 2007; Lesthaeghe and Surkyn 2002; Sobotka 2003). The role of unemployment is also 

ambiguous. Individual unemployment might reduce the likelihood of having children (Kreyenfeld 

2010), but our data suggest that contextual unemployment is associated with higher fertility, 

echoing the results of Kohler and Kohler (2002). 

We also found evidence underpinning the SDT approach. A larger share of service sector 

employment appears to correlate strongly with lower fertility compared to agriculture. This cross-

sectional correlation might be interpreted as a sign of economic modernization leading to cultural 

change. The available data are not suitable to further investigate the temporal dimension of the 

economic modernization effect. In other contexts, the association between service-sector 
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employment and fertility might be different. Scandinavia and the Netherlands both have 

experienced fertility recovery in tandem with service economy growth. Future research should 

specify the effect of service sector growth in the early and late stages of modernization, in the 

presence of welfare state arrangements, and the composition of the service economy. 

Although we noticed a weak positive correlation between the share of Calvinists and 

fertility, religious factors appear to be less relevant. On the contrary, the positive association 

between a higher percentage of the Roma population and more children is robust. We also found 

evidence that the increase in women’s participation in higher education contributes to lower 

fertility. Again, the association’s direction is an open question; declining fertility could also allow 

more women to obtain a college degree. However, the bottom line is that higher education 

expansion does not influence the privatization–fertility link. 

Limitations 

Our study has some limitations. First, the total fertility rate is not an ideal outcome variable 

to measure fertility changes. The postponement of childbearing leads to a rising mean age at birth 

and also to a decrease in the observed period age-specific fertility rates, as births are spread out 

over a more extended period (Philipov and Kohler 2001). As the final number of children could 

approach the intended number of children by the end of the reproductive age span, period TFR 

could overestimate the actual decline in fertility (Balbo et al. 2013; Spéder and Kapitány 2009). 

As postponement behavior stops, fertility could rise again. In recent years, Hungary has indeed 

seen an increase in the TFR. However, it is unclear if this reflects a fundamental shift in the number 

of children families have or rather the expression of the decreasing number of women of 

childbearing age, which increases TFR despite the fewer births in total (Kapitány and Spéder 

2018). Despite its limitations, TFR is still frequently used because of its wide availability and some 
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of its advantages (Aksoy and Billari 2018; Hendi 2017). TFR has an intuitive interpretation, and 

it is age-standardized. Furthermore, the timing of fertility — the postponement of earlier births — 

also influences children’s overall number. However, further research is necessary to ascertain the 

details of the privatization-fertility mechanism, separating tempo and quantum effects by adjusting 

the total fertility rate, and paying more attention to parity progression. 

Second, using town- and country-level data leaves a potential for ecological fallacy because 

individuals are omitted from the analysis. However, town- and country-level data also have 

advantages. Most importantly, it allows us to link privatization to fertility, which would not be 

feasible relying only on individual surveys. Besides, the availability of demographic and socio-

economic variables at the contextual level allows us to control for factors identified in the literature 

as relevant for fertility. Future research should combine contextual-level determinants with 

individual-level data. 

Third, the towns involved in the analysis might differ across other unobservable 

characteristics. We tackled this limitation by fitting fixed effects panel models that, by definition, 

filter out unobserved time-invariant heterogeneity. However, time-variant characteristics of the 

towns might still play a role. We controlled for the most critical national macro-trends identified 

in the literature, such as inflation, income inequality, welfare state spending, growth, 

unemployment, female tertiary school enrolment, and the female to male employment ratio as well 

as other unobserved macro-trends – both in the town-level and the country-level analyzes. We 

believe that there remains only minimal potential for a theoretically relevant unobserved 

background factor that could have influenced both the privatization and the fertility variable. 

However, observational data have their limitations, and we should be cautious when formulating 

causal conclusions. 
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Fourth, our research design does not entirely preclude the potential for selection bias. 

Theoretically, it could be possible that collapsing companies were privatized more quickly and 

that these companies’ bad performance also negatively impacted their workforce, which in turn 

could have depressed fertility. Negative expectations based on past economic performance might 

have induced people to postpone having children and prompted decision makers to privatize more 

quickly to improve the economy. However, we believe that the distribution of privatization across 

towns is close to random, approximating a natural experiment. The existing literature has shown 

that privatization was a political decision (Hamm et al. 2012), and we have no reason to believe 

that the decision to privatize could have been influenced by the towns’ (or countries’) demographic 

characteristics. Hamm et al. (2012) also highlighted that there is minimal potential that towns 

(countries) with a higher propensity for fertility decline selected into faster privatization programs.  

Some sectoral-level analyses show that more profitable companies were privatized first, 

while the privatization of more problematic companies was delayed (Gupta et al. 2008; King 

2000). If company profitability translates into higher social welfare, which translates into greater 

security and higher fertility, this could imply a selection bias where towns (countries) with less 

propensity for fertility decline could have selected themselves into faster privatization. In short, if 

there is a selection bias, it probably makes our models more conservative, as the logic most likely 

works against the central hypothesis. In short, we see minimal potential for selection bias that 

could invalidate our findings; nevertheless, we must undoubtedly caution against interpreting the 

results as causal associations. 

Fifth, our main sample is restricted to medium-sized towns. Smaller towns and villages 

experienced a different shock related to the collapse of agriculture. We do not see much theoretical 

reason to believe that privatization had a different impact on towns in different size categories. We 
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also filtered out the role of the town’s population size in every regression model. Privatization 

might have effects that can only be measured at the national level: Private investors might 

contribute to economic activity, export performance, or productivity improvements, which might 

generate welfare benefits outside the towns. Our modeling approach took care of some of these 

issues, but national-level processes outside the 52 towns might complicate the picture. We also 

fitted cross-country fixed-effects models, which confirmed the town-level models.  

Finally, our data on privatization only cover the five largest companies. Small firms could 

replace the activity of big state-owned enterprises. However, due to the data limitations discussed, 

it would be very time- and resource-consuming to design a more robust approach than the one used 

in this paper. Although the cross-country models confirmed the town-level regressions, suggesting 

that the selection of the five largest companies is a viable strategy, future research should combine 

more robust national- and regional-level data on privatization to better assess its demographic 

effects. 

Conclusions 

Privatization could have been a crucial, so far neglected factor behind the unprecedented 

fertility decline. It is most likely that the postsocialist fertility decline cannot be reduced to a single 

causal mechanism, with the economic crisis, economic opportunities, anomie, and 

postmodernization all playing a role. However, paying more attention to state-owned companies’ 

decommodification functions and the consequences of their privatization can improve research on 

fertility.  

This theoretical lesson also has implications for policy and politics. The population decline 

in Eastern Europe has engendered the rise of “demographic nationalism” and various new pro-

natalist policies that are not rooted in evidence-based research (Melegh 2016) and fail to address 
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the contextual factors contributing to low fertility. Nativism, populism, gender, and the politics of 

reproduction are becoming intertwined in an increasing number of countries (Franklin and 

Ginsburg 2019). Thus, a better understanding of the role of company-privatization in fertility 

change might contribute to not only better policies but also more inclusive politics. Policies only 

focusing on individual incentives neglecting the contextual factors are insufficient to ease the 

tension between economic production and social reproduction. Female employment and women’s 

economic opportunities are not in contradiction with higher fertility if the institutional context 

helps mitigate uncertainties, socialize the costs of social reproduction, and provide other resources 

that can be indirectly used to aid raising children.  
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Notes

 

1 The total fertility rate (TFR), sometimes also called period total fertility rate, is the average number of children 
that would be born to a woman over her lifetime according to current age-specific fertility rates. 

2 Based on the Cambridge Dictionary, by privatization we mean “the act of selling an industry, company or service 
that was owned and controlled by the government, so it becomes privately owned and controlled.” However, as Savas (2000) 
has also highlighted, privatization does not necessarily entail the selling of company assets, and might involve other forms 
of private sector involvement (outsourcing, concessions, etc.) that also introduce private, competitive, market-based logics. 
Thus, our conservative approach to privatization captures only a subset of a broader set of cases representing a move towards 
commodification.  

3 A high gross enrolment ratio may reflect a relatively high number of overage children enrolled in each grade 
because of repetition or late entry. According to the UNESCO definition, also used by the World Bank, gross tertiary 
enrolment is “the total enrolment in tertiary education regardless of age expressed as a percentage of the population in the 
5-year age group immediately following upper secondary education.” Source: http://uis.unesco.org/en/glossary-term/gross-
enrolment-ratio-tertiary-education  

4 The socialist state introduced generous family support systems that eased the tension between childbearing and 
women’s employment. The state offered a lump sum of universally available family allowance, a flat childcare allowance 
(GYES), a wage-related parental-leave benefit (GYED) that provided 75% of the previous income for up to 2 years, and an 
extended network of childcare institutions. Although governments emphasized different elements of the system — 
conservative governments encouraged childbearing in the upper-middle class while left-liberal governments put more 
emphasis on social policy —, the policies introduced under state socialism have represented the gist of family policy ever 
since.   

5 King et al. (2006:33) hypothesized that “since the mortality effects of privatization are only prominent among 
men, fertility is absorbing some of the effects of psychosocial stress [among women].” 

6 We use the term “social reproduction” as it is used in feminist political economy, referring to the role of 
households, families and women as child-bearers and family care-takers to produce and maintain current and future workers, 
which represents an unacknowledged contribution to the capitalist economy. This usage differs from how the term is used 
in Bourdieusian literature, which refers to the emphasis on the structures and activities that transmit social inequality from 
one generation to the next. 

7 A detailed discussion of “the company-based welfare state” is presented by Schmidt and Ritter (2013:47-50). 
8 Mills and Blossfeld (2005) talk about three forms but we find that two basic types are sufficient to capture the 

experience of uncertainty. 
9 We have no reasons to believe that the trends that started to unfold after 2006 were latently present already before 

2006. The economy was growing strongly until 2006, EU accession euphoria also lasted a few years after the actual accession 
in 2004, most social indicators were improving. The real upheaval began after 2006, when Hungary’s development model 
and the underlying social contract entered into a deep crisis. This manifested in a deep fall in trust in politics, rapid loss of 
popularity of the governing Socialist Party, declining state revenues and recurrent waves of austerity measures. The crisis 
of the postsocialist development model gave way to the birth of Viktor Orbán’s regime, which represents a significant change 
also in the dimension of family policies (Scheiring and Szombati 2020). 

10 The company database of the Institute of Economics at the Hungarian Academy of Sciences contains useful 
information on company ownership and performance but misses crucial years in the early 1990s and makes it impossible to 
link parent and successor companies, which is important as many companies were completely restructured by creating new 
legal entities during the early years of the postsocialist transition.  

11 One town out of the 52 changed its name in 1992, as one of its districts became an autonomous township. Thus, 
some of the demographic variables for this town are missing for 1990 and 1991. 

12 Though, in other contexts, such as other stages of modernization, or in the presence of robust welfare states, the 
association might be different, as we elaborate in the discussion section. 

13 Most state-owned companies started with zero private ownership and ended up in full private control. 
14 Unfortunately, we did not have enough data on employment to run robust separate regressions. 
15 We do not present a fully controlled model because of high multicollinearity between the national-level trend 

variables. 
16 We do not present a fully controlled model because of high multicollinearity between the covariates. 
17 The state possibly remained a dominant owner in companies that already had a high proportion of female 

employees in the workforce, such as the textiles and clothing industry. 

http://uis.unesco.org/en/glossary-term/gross-enrolment-ratio-tertiary-education
http://uis.unesco.org/en/glossary-term/gross-enrolment-ratio-tertiary-education
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Tables and figures 

Table 1. Privatization and fertility 1989-2006, town-level fixed effects models 

      

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

 b/se b/se b/se b/se b/se 
Privatization % (0-100) -0.0070*** -0.0052*** -0.0050*** -0.0043*** -0.0042*** 

 (0.00) (0.00) (0.00) (0.00) (0.00) 
Income per capita (10000 HUF)  -0.0047*** -0.0058*** -0.0059*** -0.0063*** 

  (0.00) (0.00) (0.00) (0.00) 
Unemployment  0.0083* 0.0088* 0.0066 0.0085* 

  (0.00) (0.00) (0.00) (0.00) 
Infant mortality per 1000 inhabitant   -0.0007  -0.0017 

   (0.00)  (0.00) 
In-migration per 1000 inhabitant   0.0035  0.0021 

   (0.00)  (0.00) 
Out-migration per 1000 inhabitant   0.0046  0.0040 

   (0.00)  (0.00) 
Kindergarten places per 1000 inhabitant    0.0127 0.0109 

    (0.01) (0.01) 
No of hospital beds per 1000 inhabitant    0.0176** 0.0165* 

    (0.01) (0.01) 
Primary school teachers per 1000 inhabitant    0.0138 0.0144 

    (0.01) (0.01) 
Constant 1.1311** 1.8981*** 1.9975*** 2.0073*** 1.6969*** 

 (0.38) (0.44) (0.32) (0.36) (0.39) 
No. of observations[town-years] 935 934 933 822 822 
No. of groups[towns] 52 52 52 52 52 
* p<0.05, ** p<0.01, *** p<0.001      

 
Note: 
Dependent variable: total fertility rate. Privatization is lagged one year. 
All models are adjusted for annual population size.  
Cluster-robust standard errors are in parentheses. 
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Table 2. Privatization and female to male employment rate ratio, town-level 

 Mean female to male employment ratio  
 
 1990 2001 ∆ 

State ownership dominated (N=7) 0.84 0.90 +0.06 

Private ownership dominated (N=45) 0.79 0.84 +0.05 
If the average ownership shares of private owners between 1989 and 2006 exceed 
that of the state, then we classified the town as dominated by private ownership; if 
average state ownership exceeds average private ownership, then we classified the 
town as dominated by state ownership. 
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Table 3. Privatization and fertility 1989-2006, town-level fixed effects models plus periods 

      

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

 b/se b/se b/se b/se b/se 
Privatization % (0-100) -0.0022** -0.0021** -0.0019** -0.0022** -0.0019** 

 (0.00) (0.00) (0.00) (0.00) (0.00) 
1995-1998 -0.2768*** -0.2641*** -0.2920*** -0.2453*** -0.2696*** 

 (0.04) (0.04) (0.04) (0.04) (0.04) 
1999-2002 -0.4069*** -0.3504*** -0.3590*** -0.3301*** -0.3323*** 

 (0.05) (0.05) (0.05) (0.05) (0.05) 
2003-2006 -0.4676*** -0.3617*** -0.3945*** -0.3331*** -0.3597*** 

 (0.05) (0.06) (0.06) (0.06) (0.06) 
Unemployment  0.0011 0.0021 -0.0002 0.0028 

  (0.00) (0.00) (0.00) (0.00) 
Income per capita (10000 HUF)  -0.0028** -0.0033** -0.0035** -0.0038** 

  (0.00) (0.00) (0.00) (0.00) 
Infant mortality per 1000 inhabitant   0.0005  0.0005 

   (0.00)  (0.00) 
In-migration per 1000 inhabitant   0.0042*  0.0036 

   (0.00)  (0.00) 
Out-migration per 1000 inhabitant   0.0042  0.0048 

   (0.00)  (0.00) 
Kindergarten places per 1000 inhabitant    0.0010 -0.0019 

    (0.01) (0.01) 
No of hospital beds per 1000 inhabitant    0.0110 0.0095 

    (0.01) (0.01) 
Primary school teachers per 1000 inhabitant    0.0083 0.0068 

    (0.01) (0.01) 
Constant 1.5656** 1.9335*** 2.1201*** 2.3169*** 1.9680*** 

 (0.51) (0.49) (0.26) (0.31) (0.31) 
No. of observations[town-years] 935 934 933 822 822 
No. of groups[towns] 52 52 52 52 52 
* p<0.05, ** p<0.01, *** p<0.001      

 

Note: 
Dependent variable: total fertility rate. Privatization is lagged one year. 
All models are adjusted for annual population size. Cluster-robust standard errors are in parentheses. 
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Table 4. Privatization and fertility 1989-2006, town-level fixed effects models plus macro change 

        

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

 b/se b/se b/se b/se b/se b/se b/se 
Privatization % (0-100) -0.0044*** -0.0061*** -0.0020*** -0.0045*** -0.0032*** -0.0042*** -0.0036*** 

 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
National real income growth % -0.0240***       
 (0.00)       
National unemployment rate %  0.0249***      
  (0.01)      
Top 1% share in pre-tax national income (%)   -0.1237***     
   (0.01)     
Government consumption (% of GDP)    0.0383***    
    (0.01)    
National inflation rate     0.0151***   
     (0.00)   
School enrollment, tertiary, female (% gross)      -0.0054***  
      (0.00)  
National female to male employment ratio (%)       0.0222*** 

       (0.00) 
Constant 3.8323*** 0.8768** 2.5011*** 0.5923 -0.5835 1.3915*** -0.6512 

 (0.52) (0.33) (0.40) (0.37) (0.31) (0.32) (0.57) 
No. of observations[town-years] 771 822 720 771 822 822 822 
No. of groups[towns] 52 52 52 52 52 52 52 
* p<0.05, ** p<0.01, *** p<0.001        

 Note: 
Dependent variable: total fertility rate. Privatization is lagged one year. 
All models are adjusted for annual population size. Cluster-robust standard errors are in parentheses. 
All models are adjusted for towns’ annual population size, unemployment, in-migration, out-migration.
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Figure 1. The national-level drop in fertility in Hungary, 1980-2009 

 

Source: (World Bank 2020) 
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Figure 2. The privatization—fertility mechanism 
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Figure 3. Privatization and fertility 1989-2006, annual town-level means 
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Figure 4. Privatization and fertility 1989-2012, annual country-level means 
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Figure 5. Privatization and fertility 1989-2012, country-level fixed effects models 

 

Note: 
Dependent variable: total fertility rate. Privatization is lagged one year. Cluster-robust standard errors were used.  
 
The following controls were used: Model 1) population, year; Model 2) population, year, unemployment, GDP per 
capita, government consumption, consumer price index; Model 3) population, year, urban population, employment 
in industry, employment in services; Model 4) population, year, infant mortality, homicides, net migration; Model 5) 
population, year, hospital beds, physicians; Model 6) female tertiary school enrolment, female labor force 
participation, female/male employment rate, female unemployment. 
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Appendix 

Table A1. Descriptive statistics of the town-level variables 

    Mean Std. Dev. Min Max N Rho 

M
ai

n 
va

ria
bl

es
 Fertility 1.51 0.39 0.73 3.23 N = 884 0.292 

Privatization % (0-100) 65.34 34.19 0 100 N = 935 0.112 
No of inhabitants 25129.84 20570.33 0 85932 N = 884 0.995 

G
ro

up
 1

: 
ec

on
. Unemployment 8.08 4.27 0 29.4 N = 883 0.605 

Income per capita (10,000 HUF) 29.73 19.97 4.2 112.88 N = 883 0.059 

G
ro

up
 2

: 
de

m
og

r. Infant mortality per 1000 inhabitant 1.03 2.16 0 23.94 N = 882 0.062 
In-migration per 1000 inhabitant 37.98 8.92 13.69 78.78 N = 882 0.577 
Out-migration per 1000 inhabitant 40.75 8.76 18.2 71.86 N = 882 0.581 

G
ro

up
 3

: 
pu

bl
ic

 
se

rv
ic

es
 Kindergarten places per 1000 inhabitant 3.21 2.34 0 11.85 N = 874 0.64 

No of hospital beds per 1000 inhabitant 10.87 11.23 0 43.27 N = 882 0.97 
Primary school teachers per 1000 inhabitant 9.29 1.47 5.42 17.72 N = 830 0.534 

G
ro

up
 4

: 
cu

ltu
re

 Calvinist population % 2001 16.07 14.86 0.99 60.2 N = 936 1 
Catholic population % 2001 49.9 22.24 3.64 89.31 N = 936 1 
Roma population % 2001 2.35 3.2 0 15.24 N = 936 1 

G
ro

up
 5

: 
ed

uc
at

io
n Population with max primary degree % 2001 0.24 0.03 0.17 0.31 N = 936 1 

Population with max secondary degree % 2001 0.08 0.02 0.03 0.13 N = 936 1 
Population with max tertiary degree % 2001 0.08 0.03 0.02 0.16 N = 936 1 

G
ro

up
 6

: 
la

bo
r f

or
ce

 

Male employment rate 2001 0.58 0.08 0.4 0.72 N = 936 1 
Female employment rate 2001 0.49 0.07 0.29 0.62 N = 936 1 
Female to male employment ratio 2001 0.87 0.07 0.71 1.05 N = 936 1 

G
ro

up
 7

: 
ec

on
om

ic
 

st
ru

ct
ur

e Employment: industry 2001 0.18 0.05 0.12 0.3 N = 936 1 
Employment: forestry & agriculture 2001 0.01 0.01 0 0.04 N = 936 1 
Employment: commerce & services 2001 0.08 0.02 0.05 0.14 N = 936 1 

M
ac

ro
 tr

en
ds

 

Year 1997.5 5.19 1989 2006 N = 936 0 

National real income growth % 101.06 3.73 94.6 106.5 N = 832 0 

National unemployment rate % 7.78 2.46 1.7 12.1 N = 884 0 

National inflation rate % 115.72 9.4 103.6 135 N = 936 0 

School enrolment, tertiary, female % 38.52 21.59 14.96 80.64 N = 884 0 

Government consumption (GFCE) (% of GDP) 22.84 2.02 20.89 27.81 N = 832 0 

National female to male employment ratio % 75.89 5.47 69.87 88.12 N = 936 0 

National share of 1% in pre-tax income % 8.03 1.58 3.5 10.06 N = 832 0 
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Table A2. Descriptive statistics of the country-level variables 

 
  Mean Std. Dev. Min Max N Rho 

M
od

el
 1

:  
M

ai
n 

va
ria

bl
es

 Fertility 1.92 0.76 1.09 5.34 664 0.79 

Privatization 2.89 1.01 1.00 4.17 672 0.27 

Population, total (million) 14.16 27.75 0.60 148.69 671 0.99 

Year 2000.50 6.93 1989.00 2012.00 672 0 

M
od

el
 2

:  
Ec

on
om

ic
 v

ar
ia

bl
es

 Unemployment, total (%) 12.03 7.41 0.60 37.25 616 0.79 

GDP per capita (2010 US$, 1000$) 5.66 4.81 0.37 25.43 613 0.86 

Govt consumption exp (% of GDP) 17.49 4.77 5.86 43.25 588 0.54 

Consumer price index (2010=100%) (/10) 6.22 3.33 0.00 12.39 491 0.13 

M
od

el
 3

: 
M

od
er

ni
za

tio
n Urban population (%) 56.12 11.29 26.50 75.70 671 0.96 

Employment in industry (% of total) 26.01 8.53 8.22 45.99 616 0.93 

Employment in services (% of total) 47.51 10.41 22.80 76.80 616 0.82 

M
od

el
 4

: 
D

em
og

ra
ph

y Mortality, infant (per 1,000) 22.95 19.58 2.40 88.60 672 0.81 

Homicides (per 100,000) 6.20 5.55 0.50 43.10 565 0.70 

Net migration (100,000) -0.48 4.85 -14.39 24.90 140 0.82 

M
od

el
 5

: 
H

ea
lth

 Hospital beds (per 1,000) 7.42 2.72 2.50 14.08 613 0.58 

Physicians (per 1,000 people) 2.84 0.84 0.65 7.09 600 0.69 

M
od

el
 6

:  
Fe

m
al

e 
op

po
rtu

ni
ty

 Tertiary school enrolment, female (%) 47.40 25.51 5.99 108.86 477 0.49 

Labor force participation, female (%) 49.65 7.39 29.10 65.66 644 0.90 

Female/male employment rate (%) 75.05 8.10 52.36 96.41 644 0.92 

Unemployment, female (%) 11.88 8.29 0.07 44.50 434 0.85 
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Table A3. Privatization and fertility 1989-2006, town-level random-effects models 

       

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

 b/se b/se b/se b/se b/se b/se 
Privatization % (0-100) -0.0048*** -0.0049*** -0.0049*** -0.0049*** -0.0049*** -0.0049*** 

 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
Income per capita (10000 HUF) -0.0052*** -0.0051*** -0.0051*** -0.0051*** -0.0051*** -0.0052*** 

 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
Unemployment 0.0061 0.0100** 0.0088* 0.0083* 0.0083* 0.0073* 

 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
Calvinist population % 2001 0.0047     0.0063** 

 (0.00)     (0.00) 
Catholic population % 2001 -0.0002     0.0001 

 (0.00)     (0.00) 
Roma population % 2001 0.0334***     0.0462*** 

 (0.01)     (0.01) 
Population with primary degree % 2001  -1.4436    0.3135 

  (1.39)    (1.19) 
Population with secondary degree % 2001  -2.9135    -0.6325 

  (2.05)    (1.28) 
Population with tertiary degree % 2001  -1.3392    3.1663 

  (1.88)    (1.96) 
Male employment rate 2001   -0.8617    
   (0.45)    
Female employment rate 2001    -1.1587*  0.2245 

    (0.49)  (1.00) 
Female/male employment ratio 2001    -0.3560  -0.5297 

    (0.48)  (0.38) 
Employment share: industry 2001     -0.9689 1.5221 

     (0.57) (1.17) 
Employment share: forestry & agricult. 2001     0.8915 2.6814 

     (3.27) (2.28) 
Employment share: commerce & services 2001     -4.8160*** -2.1795 

     (1.35) (1.57) 
Constant 1.8019*** 2.6451*** 2.4666*** 2.8214*** 2.5077*** 1.6623** 

 (0.12) (0.46) (0.28) (0.42) (0.21) (0.51) 
No. of observations[town-years] 934 934 934 934 934 934 
No. of groups[towns] 52 52 52 52 52 52 
* p<0.05, ** p<0.01, *** p<0.001       

Note: 
Dependent variable: total fertility rate. Privatization is lagged one year. 
All models are adjusted for annual population size. Cluster-robust standard errors are in parentheses. 
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Table A4. Privatization and fertility 1989-2006, town-level fixed effects models plus years 

      

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

 b/se b/se b/se b/se b/se 
L.Privatization % (0-100) -0.0032*** -0.0023*** -0.0022*** -0.0020** -0.0018** 

 (0.00) (0.00) (0.00) (0.00) (0.00) 
Year -0.0301*** -0.0654*** -0.0649*** -0.0633*** -0.0647*** 

 (0.00) (0.01) (0.01) (0.01) (0.01) 
Unemployment  0.0110** 0.0115** 0.0085* 0.0110** 

  (0.00) (0.00) (0.00) (0.00) 
Income per capita (10000 HUF)  0.0082*** 0.0070*** 0.0068** 0.0067*** 

  (0.00) (0.00) (0.00) (0.00) 
Infant mortality per 1000 inhabitant   -0.0001  -0.0011 

   (0.00)  (0.00) 
In-migration per 1000 inhabitant   0.0037*  0.0032 

   (0.00)  (0.00) 
Out-migration per 1000 inhabitant   0.0043  0.0038 

   (0.00)  (0.00) 
Kindergarten places per 1000 inhabitant    -0.0006 -0.0030 

    (0.01) (0.01) 
No of hospital beds per 1000 inhabitant    0.0134 0.0120 

    (0.01) (0.01) 
Primary school teachers per 1000 inhabitant    0.0208* 0.0215* 

    (0.01) (0.01) 
Constant 61.5343*** 131.5502*** 130.5536*** 127.5899*** 129.9481*** 

 (7.06) (18.73) (15.38) (18.25) (16.67) 
No. of observations[town-years] 935 934 933 822 822 
No. of groups[towns] 52 52 52 52 52 
* p<0.05, ** p<0.01, *** p<0.001      

 
Note: 
Dependent variable: total fertility rate. Privatization is lagged one year. 
All models are adjusted for annual population size. Cluster-robust standard errors are in parentheses.  
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Table A5. Privatization and fertility 1989-2012, country-level fixed effects models 

       
 (1) (2) (3) (4) (5) (6) 
 b/se b/se b/se b/se b/se b/se 
Privatization -0.2395*** -0.1594*** -0.2145*** -0.2503*** -0.2042*** -0.1756*** 
 (0.04) (0.03) (0.04) (0.04) (0.05) (0.04) 
Unemployment, total (%)  -0.0036     
  (0.01)     
GDP per capita (2010 US$, 1000$)  0.0599**     
  (0.02)     
Government consumption (% of GDP)  0.0249***     
  (0.00)     
Consumer price index (10%)  0.0431*     
  (0.02)     
Urban population (%)   0.0006    
   (0.02)    
Employment in industry (% of total)   0.0171    
   (0.01)    
Employment in services (% of total)   0.0214°    
   (0.01)    
Infant mortality rate (per 1,000)    0.0071   
    (0.01)   
Homicides (per 100,000 people)    0.0027   
    (0.01)   
Net migration (100,000)    0.0170   
    (0.01)   
Hospital beds (per 1,000 people)     0.0180  
     (0.03)  
Physicians (per 1,000 people)     0.0929*  
     (0.04)  
Tertiary school enrollment, female (%)      0.0036 
      (0.00) 
Labor force participation, female (%)      0.0375° 
      (0.02) 
Female/male employment rate (%)      -0.0268* 
      (0.01) 
Unemployment, female (%)      -0.0011 
      (0.01) 
Constant 9.0146 63.8958** 29.2174 -19.5853 6.9020 11.4553 
 (12.54) (22.80) (17.38) (16.25) (13.99) (17.39) 
No. of observations[Country-years] 637 454 610 122 577 362 
No. of groups[Countries] 28 25 28 28 28 26 
° p<0.10, * p<0.05, ** p<0.01, *** p<0.001 

 
Note: Dependent variable: total fertility rate. Privatization is lagged one year. 
All models are adjusted for countries’ population size and time trend. 
Cluster-robust standard errors are in parentheses 
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Table A6. Privatization and fertility 1989-2012 (Excluding members of the Soviet Union) 

       
 (1) (2) (3) (4) (5) (6) 
 b/se b/se b/se b/se b/se b/se 
Privatization -0.1982*** -0.1934** -0.2184*** -0.1138* -0.2369*** -0.1230** 
 (0.05) (0.06) (0.05) (0.05) (0.05) (0.03) 
Unemployment, total (%)  -0.0133°     
  (0.01)     
GDP per capita (2010 US$, 1000$)  0.0500*     
  (0.02)     
Government consumption (% of GDP)  0.0232**     
  (0.01)     
Consumer price index (10%)  0.0744°     
  (0.04)     
Urban population (%)   0.0110    
   (0.02)    
Employment in industry (% of total)   -0.0189    
   (0.02)    
Employment in services (% of total)   0.0256    
   (0.02)    
Infant mortality rate (per 1,000)    0.0412   
    (0.03)   
Homicides (per 100,000 people)    0.0023   
    (0.00)   
Net migration (100,000)    -0.0124   
    (0.02)   
Hospital beds (per 1,000 people)     -0.0731  
     (0.04)  
Physicians (per 1,000 people)     0.3097  
     (0.19)  
Tertiary school enrollment, female (%)      0.0056° 
      (0.00) 
Labor force participation, female (%)      0.0569* 
      (0.02) 
Female/male employment rate (%)      -0.0256 
      (0.02) 
Unemployment, female (%)      -0.0056 
      (0.00) 
Constant 19.0439 94.1413** 55.3822* -23.6069 23.2609 55.0921* 
 (14.59) (27.95) (23.50) (21.17) (15.68) (23.79) 
No. of observations[Country-years] 292 239 280 53 234 206 
No. of groups[Countries] 13 13 13 13 13 12 
° p<0.10, * p<0.05, ** p<0.01, *** p<0.001       

 
Note: Dependent variable: total fertility rate. Privatization is lagged one year. 
All models are adjusted for countries’ population size and time trend. 
Cluster-robust standard errors are in parentheses 
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Table A7. Privatization and fertility 1989-2012 (Members of the Soviet Union) 

       
 (1) (2) (3) (4) (5) (6) 
 b/se b/se b/se b/se b/se b/se 
Privatization -0.2620*** -0.1844*** -0.1794** -0.2906*** -0.1791** -0.1266*** 
 (0.05) (0.03) (0.05) (0.06) (0.06) (0.03) 
Unemployment, total (%)  0.0009     
  (0.01)     
GDP per capita (2010 US$, 1000$)  0.0607*     
  (0.02)     
Government consumption (% of GDP)  0.0243***     
  (0.01)     
Consumer price index (10%)  0.0033     
  (0.02)     
Urban population (%)   -0.0018    
   (0.03)    
Employment in industry (% of total)   0.0507**    
   (0.01)    
Employment in services (% of total)   0.0140    
   (0.01)    
Infant mortality rate (per 1,000)    0.0052   
    (0.01)   
Homicides (per 100,000 people)    -0.0100   
    (0.02)   
Net migration (100,000)    0.0174   
    (0.01)   
Hospital beds (per 1,000 people)     0.0598*  
     (0.02)  
Physicians (per 1,000 people)     0.0597°  
     (0.03)  
Tertiary school enrollment, female (%)      0.0061** 
      (0.00) 
Labor force participation, female (%)      0.0394** 
      (0.01) 
Female/male employment rate (%)      -0.0454*** 
      (0.01) 
Unemployment, female (%)      0.0033 
      (0.01) 
Constant 7.5759 10.3010 26.9449 -16.2693 -10.1064 -9.5290 
 (20.09) (22.80) (22.75) (33.09) (21.49) (16.34) 
No. of observations[Country-years] 345 215 330 69 343 156 
No. of groups[Countries] 15 12 15 15 15 14 
° p<0.10, * p<0.05, ** p<0.01, *** p<0.001       

 
Note: Dependent variable: total fertility rate. Privatization is lagged one year. 
All models are adjusted for countries’ population size and time trend. 
Cluster-robust standard errors are in parentheses 
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Table A8. Privatization and fertility 1989-2012 (Post-Socialist Europe) 

       
 (1) (2) (3) (4) (5) (6) 
 b/se b/se b/se b/se b/se b/se 
Privatization -0.2060*** -0.1220*** -0.2081*** -0.1925*** -0.2085*** -0.1737*** 
 (0.02) (0.03) (0.03) (0.03) (0.04) (0.04) 
Unemployment, total (%)  -0.0011     
  (0.01)     
GDP per capita (2010 US$, 1000$)  0.0718***     
  (0.02)     
Government consumption (% of GDP)  0.0257***     
  (0.00)     
Consumer price index (10%)  0.0222     
  (0.01)     
Urban population (%)   -0.0053    
   (0.02)    
Employment in industry (% of total)   -0.0089    
   (0.01)    
Employment in services (% of total)   0.0028    
   (0.01)    
Infant mortality rate (per 1,000)    0.0103   
    (0.01)   
Homicides (per 100,000 people)    0.0020   
    (0.01)   
Net migration (100,000)    -0.0058   
    (0.01)   
Hospital beds (per 1,000 people)     -0.0174  
     (0.03)  
Physicians (per 1,000 people)     0.0932  
     (0.06)  
Tertiary school enrollment, female (%)      0.0042° 
      (0.00) 
Labor force participation, female (%)      0.0344° 
      (0.02) 
Female/male employment rate (%)      -0.0195 
      (0.01) 
Unemployment, female (%)      -0.0004 
      (0.01) 
Constant 5.4474 63.8998* 6.0200 -20.3651 10.3368 20.7292 
 (9.79) (22.64) (10.73) (12.57) (13.82) (16.81) 
No. of observations[Country-years] 499 395 478 100 458 337 
No. of groups[Countries] 22 21 22 22 22 21 
° p<0.10, * p<0.05, ** p<0.01, *** p<0.001 

 
Note: Dependent variable: total fertility rate. Privatization is lagged one year. 
All models are adjusted for countries’ population size and time trend. 
Cluster-robust standard errors are in parentheses 
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Table A9. Privatization and fertility 1989-2012 (Post-Socialist Asia) 

       
 (1) (2) (3) (4) (5) (6) 
 b/se b/se b/se b/se b/se b/se 
Privatization -0.4123° -0.9060*** -0.1931 -0.5543** -0.1646 -0.2965** 
 (0.16) (0.06) (0.15) (0.11) (0.21) (0.05) 
Unemployment, total (%)  -0.0590     
  (0.05)     
GDP per capita (2010 US$, 1000$)  0.4167*     
  (0.11)     
Government consumption (% of GDP)  0.0177     
  (0.01)     
Consumer price index (10%)  0.0424     
  (0.03)     
Urban population (%)   0.0065    
   (0.02)    
Employment in industry (% of total)   0.0626    
   (0.03)    
Employment in services (% of total)   0.0629*    
   (0.02)    
Infant mortality rate (per 1,000)    -0.0156   
    (0.04)   
Homicides (per 100,000 people)    0.0472   
    (0.07)   
Net migration (100,000)    0.0397   
    (0.04)   
Hospital beds (per 1,000 people)     0.1235°  
     (0.05)  
Physicians (per 1,000 people)     0.0882  
     (0.09)  
Tertiary school enrollment, female (%)      -0.0031 
      (0.00) 
Labor force participation, female (%)      0.0105** 
      (0.00) 
Female/male employment rate (%)      0.0028 
      (0.01) 
Unemployment, female (%)      0.0011 
      (0.00) 
Constant -16.7359 -114.5816° 77.4711 -33.2145 -46.0263 -234.7473*** 
 (67.87) (48.38) (58.92) (173.28) (68.19) (9.54) 
No. of observations[Country-years] 138 59 132 22 119 25 
No. of groups[Countries] 6 4 6 6 6 5 
° p<0.10, * p<0.05, ** p<0.01, *** p<0.001  

 
Note: Dependent variable: total fertility rate. Privatization is lagged one year. 
All models are adjusted for countries’ population size and time trend. 
Cluster-robust standard errors are in parentheses 
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