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Abstract  

This thesis examines the effectiveness of family policies implemented in the Visegrad 

Group (V4) countries after the fall of communism in 1989 and their impact on the total 

fertility rate. While previous studies on this topic usually focused on one country or a 

larger group of countries, this thesis provides a comparative approach that enables a 

more interpretable comparison of policy effects. We analyzed the effects of seven 

family policies on fertility in the given countries. We chose the synthetic control 

method that simulated the evolution of the total fertility rate if the given policy had not 

been introduced. As a control group, we chose countries that are members of both the 

EU and the OECD. The findings highlight the diverse outcomes of family policies 

within the V4 Group. While the Czech Republic was successful in boosting fertility 

through effective allocation of public finances, Hungary's generous investment in 

family policies provided relatively limited results. For a long period, Poland did not 

invest in families much, which has changed in recent years and affected fertility 

positively, yet only a short-term impact is present. Despite allocating fewer resources, 

Slovakia has managed to maintain a stable total fertility rate. In summary, the impacts 

of family policies on fertility vary across the Visegrad Group, leaving little room for 

policy unification. 
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Abstrakt  

Tato práce zkoumá efektivitu rodinných politik realizovaných v zemích Visegrádské 

skupiny (V4) po pádu komunismu v roce 1989 a jejich vliv na úhrnnou plodnost. 

Zatímco předchozí studie na toto téma se obvykle zaměřovaly na jednu zemi nebo větší 

skupinu zemí, tato práce poskytuje komparativní přístup, který umožňuje lépe 

interpretovatelné srovnání účinků politik. Celkově jsme analyzovali dopady sedmi 

rodinných politik na plodnost v daných zemích. Zvolili jsme syntetickou kontrolní 

metodu, která simulovala vývoj úhrnné plodnosti, pokud by daná politika nebyla 

zavedena. Jako kontrolní skupinu jsme zvolili země, které jsou zároveň členy Evropské 

unie a OECD. Naše zjištění ukazují různorodé výsledky rodinných politik ve skupině 

V4. Zatímco Česká republika byla úspěšná ve zvýšení plodnosti prostřednictvím 

efektivní alokace veřejných financí, vysoké investice Maďarska do rodinných politik 

přinesly relativně omezené výsledky. Polsko dlouho do rodin příliš neinvestovalo, což 

se v posledních letech změnilo a pozitivně ovlivnilo plodnost, přesto byl přítomen 

pouze krátkodobý dopad. Slovensku se daří udržovat stabilní míru plodnosti navzdory 

nižší alokaci financí. Celkově lze říct, že dopady rodinných politik na plodnost se v 

rámci Visegrádské skupiny liší a je zde malý prostor pro sjednocení politik. 
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The lasting trend of decreasing fertility rate is worldwide, and it might cause serious problems in the 

future. The increase of the share of the elderly population and lack of labor force lead to long-term 

consequences for the global economy. Regarding Europe, after the fall of communism in some European 

countries in 1989, there was a significant decline in fertility for various reasons. Habitants of these 

countries adapted to the western patterns of behavior which is for example the later childbearing. 

Moreover, birth control became more available causing a decline in the birth rate. To increase fertility, 

the governments of the countries implemented some policies to support families. Among the most 

common policies are increasing the amount of paid maternity and parental leave and prolonging the 

terms for which these are paid. Other tools supporting the families are childcare services, affordable 

education, financial transfers, and provision of work-life balance jobs for parents.  

 

The impact of family policies on the fertility rate in developed countries has been already discussed by 

many researchers. Thévenon et al. (2013) studied the effect of family policy packages on 18 OECD 

countries. The author concluded that all parts (paid leave, childcare services, and financial transfers) 
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benefits have no significant impact on the fertility rate and that childcare and work opportunities are 
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availability and work opportunities for parents after childbearing appeared to have a positive effect on 

the fertility rate. 

 

This thesis aims to compare policies and their effects in countries of the Visegrád Group. These countries 

are one of the most generous regarding paid maternity leave. The thesis discovers whether higher 

expenditure on maternity and parental leave enhances the fertility rate or whether other policies are more 

perspective. 

Hypotheses: 

1. Hypothesis #1: Prolonging the duration of parental leave in 1995 in the Czech Republic had a 

positive impact on the fertility rate.  
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positive impact on the fertility rate.  
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Methodology: 

Over the last thirty years, the members of V4 introduced several policies to support families. To observe 

their real effect on fertility, it needs to be compared to other similar countries, where the policies were 

not implemented. The reason why the control group is needed is, that there might be other causes 

affecting the fertility rate. For example, the declining trend over the world. The method which will be 

suitable for this analysis is the synthetic control method. 

 

This method is a common tool in comparative statistics when studying the effect of some policy, 

treatment, etc. It estimates how the treatment group would have behaved if the treatment did not occur. 

Unlike the difference in differences, here the agents in the control group have different weights to mirror 

the treatment group the closest as possible. The synthetic control method is widely used for observing 
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discussed, but they were not treated as one group. This study applies the synthetic control method to all 

four countries providing results that are easier to compare because the countries are treated the same in 

the analysis. 

 

Moreover, in May 2021, the Visegrád group launched the “pro-family coalition” whose goal is to 
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1 Introduction 

In November 2022, the world’s population reached 8 billion, and it continues to grow 

(Sekher & Govil, 2022). Despite this fact, the total fertility rate (TFR) is decreasing which 

is a serious problem for the developed countries. For example, the average fertility rate 

in the OECD countries for the year 2021 was 1.59 (World Bank, 2021). According to the 

predictions of the United Nations (see Figure 42 in Appendix), the replacement fertility 

rate of 2.11 will be reached at the global level around the year 2070, and by the year 2100, 

the level may further decline to 1.94. The Lancet by Vollset et al. (2020) introduces a 

scenario where the total fertility rate in 2100 is expected to be even lower - 1.66. In 2020 

the share of countries with lower total fertility rates than the replacement was 45,8 %. 

This share is significantly increasing; for example, in 2010, it was approximately 38 %. 

The problem of decreasing TFR below the replacement fertility rate is mostly in 

developed countries. The leading causes of this trend are female educational attainment, 

urbanization, and better access to contraception (Vollset et al., 2020). 

The declining fertility rate is expected to cause severe problems in the future as 

the population might shrink and age dramatically. Bloom et al. (2009a) concluded that 

declining TFR might boost the country’s economy in the short term because of lower 

expenses for the young population. However, in longer terms, it would lead to a lower 

GDP per capita due to an inverted age structure – a low number of young people and a 

high number of people in retirement age, leading to a lower labor force. This results in 

lower public finances and living standards in the long term. In other words, there would 

be many older people, who need to be taken care of, and a lack of people of productive 

age, who earn money, pay taxes, and finance the system. Thus, finding some tools to 

boost fertility is desirable, especially in developed countries where the issue is the most 

pressing. The question of the tools’ efficiency is not only demographical but also 

economical because the countries spend a significant share of public finances to motivate 

 
1 The replacement fertility rate is defined as the rate at which the population replaces itself. There is a global 

variation in this number. For developed countries, the rate is lower and agreed to be approximately 2.1. 

However, the replacement fertility rate in developing countries is up to 3.5 because of the higher mortality. 

(Espenshade et al., 2003) 
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people to have children. For example, in 2019, the OECD members spent on average 2.29 

% of the GDP of public finances to support families (OECD database).  

The Visegrad Group (V4) is a group of four European OECD members – the 

Czech Republic, Hungary, Poland, and Slovakia. This thesis aims to overview family 

policies in the V4 countries and estimate their impact on fertility rates. It focuses on the 

post-communist era, i.e., from 1989 to the present, when all these countries experienced 

a rapid decline in the fertility rate (see Figure 5). There are various causes for this trend. 

Citizens of these countries felt freedom and postponed starting families and preferred 

careers, resulting in a massive economic improvement (Lesthaeghe, 2010). The countries’ 

governments reacted to the situation knowing there would be a problem in the future. The 

officials, therefore, wanted to encourage people in having children and used various 

policies such as tax reliefs or prolonging the duration of parental leave. Nowadays, the 

fertility rate is not declining as steeply as it was in the 1990s. The question is whether the 

situation improved thanks to the implemented policies.  

One of the reasons why it is still essential to inspect those policies is the projection 

of declining population. A study published United Nations (UN) predicts that the 

population of countries of V4 will have decreased by more than 30 % by the year 2100. 

Thus, it may be beneficial to evaluate which policies were successful and, based on these 

results, provide some proposals for new tools to boost the fertility rate. Moreover, 

compared to the OECD average, some of the V4 countries are generous to families in 

terms of public spending. Therefore, we would like to know, whether these investments 

paid off in terms of boosting the TFR. Finally, based on the analysis, we inspect the 

heterogeneity of family policies impacts in V4 countries. 

The next chapter summarizes the most important findings regarding family policies 

and their impact on fertility rates. It also covers the background of the Visegrád group 

and particular family policies implemented in each member country. The third chapter 

describes the synthetic control method and the theoretical model. The fourth section 

summarizes the data and their origin. Finally, the fifth section provides the estimation 

results and a brief discussion. In the conclusion, we summarize the most important 

findings. 
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2 Literature review and theoretical 
framework 

2.1 Total fertility rate  

Firstly, we should define the total fertility rate to understand the concept. Fertility is 

defined as the ability to conceive and give birth to children2. The total fertility rate (TFR) 

is then the average number of children born to a woman in her childbearing years (15-49 

years) in accordance with the age-specific fertility rates (ASFR) observed in each period3. 

This measure is crucial because it allows us to estimate the future evolution of population 

growth rate and age distribution.  

According to the UN, the level of TFR ensuring the stability of the population is 

2.1, which is known as the replacement rate. The World Bank data show a slightly 

decreasing trend in TFR, visible in Figure 1. In 2020, the rate was below 1.0 in four 

countries, which is alarming. The lowest one was in South Korea, where the rate reached 

0.84 while the global average was 2.3. This number is long-term positively affected by 

the developing countries, where the total fertility rates are the highest. In Somalia, it 

reached 6.9 in 2020, and in five other African countries, the rate was above the level of 

6.0. However, the declining trend is present for these countries as well. 

The findings of research published by the UN (2019) were that the TFR will 

converge to the replacement rate by 2100. When we focus on the group of OECD 

countries to which the V4 group belongs, for the last 30 years, the TFR has been lower 

than 2.0, which might cause severe problems in the future for to the reasons mentioned 

earlier. We should also note that an increase in the number of newborns does not 

necessarily mean an increase in the TFR. The measure represents the share, so it also 

depends on the number of women of reproductive age. 

 

 
2 The WorldBank definition 
3 We can express the TFR by equation: 𝑇𝐹𝑅 = ∑

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑙𝑖𝑓𝑒 𝑏𝑖𝑟𝑡ℎ𝑠 𝑡𝑜 𝑤𝑜𝑚𝑒𝑛 𝑎𝑡 𝑎𝑔𝑒 𝑖

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑤𝑜𝑚𝑒𝑛 𝑎𝑡 𝑎𝑔𝑒 𝑖

49
𝑖=15  
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Figure 1 – Total fertility rate in the world 

2.2 Driving factors of TFR 

Before examining how the governmental policies affect the TFR, we should focus 

on the factors influencing this rate to identify possible solutions for boosting the rate. We 

separate them into two groups: a) economic and b) socio-demographic. 

The economic factors refer to the country's financial status. One of them is the 

GDP per capita. Its effect is expected to be negative as the poorer countries have higher 

TFR than the richer ones (see Figure 1). One of the reasons why we see this correlation 

is that people in the developed world tend to focus more on their careers and have access 

to contraceptives. This relationship is known as the demographic-economic paradox 

introduced by population scientist Herwig Birg (2000). The main thought is that as people 

become more and more successful in economic development, they tend to reproduce less. 

Moreover, Götmark and Andersson (2020) point out that lower GDP per capita is related 

to stronger religiosity, which positively impacts the TFR.  

Another critical factor is the unemployment rate of women. Intuitively, its effect 

on fertility should be positive because the opportunity costs of becoming a mother are 

low (Aksoy, 2016). Wesolowski and Ferrarini (2018) proved this claim for developed 

countries. Moreover, Cazzola et al. (2016) concluded that higher male unemployment 

also positively affects TFR. Another factor, which is related to the unemployment rate is 

the women's labor force, for which the expected effect is contrary in richer countries. In 

the past, for women in developed countries, it was challenging to combine a career with 
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family life. There is a trade-off between these two areas of female life, so the relationship 

between career and motherhood was negative. However, in recent years the effect was 

proven to be positive. In Europe, the Nordic countries provide opportunities to balance 

these two fields by implementing several tools. Sweden, for example allows parents to 

divide parental leave between the parents4. Moreover, in Nordic countries children up to 

three are usually sent to nurseries. Also, high-quality healthcare for children is financially 

available. This set of policies results in higher participation of women in the labor force; 

therefore, the opportunity costs of having a child are lower. Studies by Wesolowski and 

Ferrarini (2018) and Oshio (2019), who analyzed South Korea, provide evidence that an 

increase in the female labor force implies higher fertility rates. 

The socio-demographic factors relate to the population composition and social 

status, affecting the TFR. These include age, gender, migration, ethnicity, education, life 

expectancy, marriage rate, and child mortality. One of the variables relevant to our 

analysis will be the proportion of women of reproductive age (15-49) to the total 

population. Another social factor is the marriage rate. Despite the fact, that the share of 

children born outside marriage is increasing, married couples are more probable to 

became parents (Stone, 2018b). Moreover, the author also claims that marital status is a 

crucial determinant of fertility rates, and family policies should also focus on boosting 

the marriage rate; otherwise, their impact on fertility rates would be negligible. A higher 

marriage rate implies higher fertility, as a married couple is more likely to have a child 

than an unmarried one.  

The level of education is the next factor to be discussed. A higher level of 

education is confirmed to have a negative impact on the fertility rate. For example, 

Cygan-Rehm and Maeder (2013) analyzed the effect of education on fertility in Germany, 

and they concluded that there is a negative relationship – an additional year of education 

decreases the probability of having a child by 2 %. The reason why it is so is the fact that 

educated women have the approach to means and information to birth control and plan 

their pregnancy, which usually means that they postpone the first birth, resulting in fewer 

children (Neels, 2017). The difference in age of the first birth between women with and 

without higher education can be up to three years (Kontula, 2008). Moreover, educated 

 
4 In other words, both paid work and caring for the family are equally shared between parents. 
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parents spend more money on fewer children and provide them with a higher quality of 

life instead of having more children (Jalovaara et al., 2019).  

For completeness, we mention some additional factors that significantly impact the 

TFR but are irrelevant to our case. For example, the child mortality rate has a significant 

and positive impact on fertility in the countries of Africa (Ghannam, 2005). However, 

these rates are lower in developed countries, therefore they would not have such an 

impact. We can make a similar conclusion about female life expectancy as women in 

developed countries are expected to live through the whole reproductive age period. 

2.3 Types of family policies 

In order to support growth in the fertility rate and population growth in developed 

countries, governments implement family policies. The aim of them is to entice potential 

parents to start a family or convince existing families to have more children. There is a 

vast number of such policies and each targeting on a specific group. For better 

comprehension of the concept, we introduce three types of family policies – cash benefits, 

tax benefits, and benefits in kind.  

The first group is cash benefits. The government provides families with financial 

means to help them care for their children. These are typically the amounts and lengths 

of maternity leaves mothers receive after giving birth, followed by parental leave. The 

effect of these allowances on fertility rates has been examined in several studies. One of 

the latest published by Thomas et al. (2022) aggregated findings from researches through 

the years 2009-2019 examining 23 policies implemented between the years 1977 to 2009 

in European and North American countries. The authors confirmed the positive impact of 

maternity and parental leaves on fertility rates when the benefits are generous. Another 

example of a cash benefit is a birth grant, a one-off subsidy after giving birth. These kinds 

of benefits appeared to have a positive and significant impact on fertility rates as well. 

Luna (2011) concluded that the effect of the one-off universal child benefit of 2 500 EUR 

provided in Spain in 2007 increased the fertility rates by 6 %. Overall, from an economic 

point of view, thanks to the cash benefits the price for having children is lower, which 

increases the demand for them - the fertility rate increases (Black et al., 2013). 

The second type is tax benefits, in other words, the amount of taxes waived the 

families thanks to having children. There are several types, for example, tax relief on a 
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child visiting the educational system or dependent child tax relief. This type of policy 

aims to provide families with additional financial support, and its effect on the TFR was 

proven significant. For example, Laroque and Salanié (2008) analyzed the effects of the 

tax benefit implemented in France in 1997-1999, which resulted in a monthly child 

benefit of 150 EUR. The new system had the most substantial effect on the birth of a third 

child, and the total fertility rate increased by 0.3. Another example is the tax reform in 

the United Kingdom implemented in 1999, favoring working families. Brewer et al. 

(2012) concluded that among women living in a couple, there was an increase in births 

by 15 %. However, for single women, there was no significant change. 

The third type is called benefits in kind. In this case, a government focuses on 

public facilities and care for children and opportunities for parents and their ability to 

combine family and work life. This group of benefits includes, for example, the 

availability of nursery schools and kindergartens. Unlike the previous types, which were 

purely financial help, this one is about services provided to families. This system is typical 

in the Nordic states, where the percentage of GDP spent on these benefits is higher than 

on cash benefits, which is an exception compared to other OECD countries. Rindfuss et 

al. (2010) focused on the effect of expanding childcare in Norway in 1970-1998. They 

concluded that this policy, comprising building new facilities and training staff, boosted 

the TFR by approximately 0.1. Another example is Germany, where an increase from 5 

% to 35 % in childcare coverage can result in the growth of the TFR by 0.13 

(Bauernschuster et al., 2013).  

The number of specific instruments is broad, and there is no universal approach 

that would ensure growth in fertility. However, countries tend to implement different 

policies based on their cultural heritage. Therefore, similar policies would bring similar 

effects for a specific group of countries with a shared history and social values. Thévenon 

and Gauthier (2011) analyzed and divided OECD members into groups according to their 

system of family policies, and the result is displayed in Figure 2. It is based on the 

principal component analysis, and the closer the countries are, the more similar their 

family policies are. The size of the green bubble represents how closely the family policy 

in the country aligns with the policy represented on the axis. The first component 

(horizontal axis) reflects the work-life balance - how much the country supports working 

parents. On the left side are countries where the support is the highest. These are the 



21 

 

Nordic countries, which, as we have already mentioned, have the highest ratio spent on 

benefits in kind.  

The second component (vertical axis) represents the length and amount of 

maternity and parental leave. The countries on the top left provide families with the most 

generous leaves. We can see that the countries of the Visegrád group are in the same 

cohort providing long leaves while the benefits in kind are limited, yet there are some 

differences. Hungary is close to the Nordic group, meaning the support for work-life 

balance is relatively high. However, Poland and Slovakia are not that generous regarding 

this type of policy. The countries in the top right corner support the families the least.  

 

Source: Thévenon and Gauthier (2011). Family policies in OECD countries: A comparative analysis. Population and 

development review, 37(1), 57-87. 

Figure 2 - OECD countries by type of family policies by principal components 

The effectiveness of each group of the policies on the TFR cannot be uniquely 

determined. For example, Luci-Greulich and Thévenon (2013) studied the effects of 

family policies on fertility in 18 OECD countries from 1982 to 2007 using fixed-effects 

and between-effects methods. All instruments of the family policy package5 were 

included in the analysis, and all had a positive impact but of different weights. The in-

cash afterbirth compensations were more effective than other types of policies regarding 

the impact on the TFR. Wesolovski and Ferrarini (2018) also compared the packages and 

defined two dimensions regarding family policies in 33 developed countries, including 

 
5 Paid leave, financial transfers, and childcare services 
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the post-communist EU countries. The first dimension is called earner–carer6 , which 

claims that men and women should be equally involved in paid and unpaid work (Gornick 

& Meyers, 2003). In this setting, the benefits in kind are highly appreciated, and it is 

typical for Nordic countries, as we already mentioned. The second approach was the 

traditional family, which means the mother stays at home and raises the children while 

the father works and provides finances. Cash benefits are the dominant help in this case. 

The authors used the pooled time series with fixed effects of the states. One of the results 

of this study was that the earner-carer support caused higher fertility rates, unlike the 

traditional family, where the effect was negligible, which differs from the results 

published by Luci-Greulich and Thévenon (2013).  

2.4 Financing family policies 

Before introducing the family support system and policy reforms in the V4 countries, we 

should discuss spending public finances on family policies. We would like to know, how 

much money the countries allocate to parents and how is the money distributed to the 

types of the policies. 

The amount of public money spent on cash benefits and benefits in kind for the 

V4 countries is displayed in Figure 3. The values are measured in percentage of GDP. 

We can see that Hungary (green line) tended to be much more generous than the other 

countries, but in the last years, the share has been decreasing, yet it is still above the 

average of all OECD members (grey line) by approximately 0.3 %. The Czech Republic 

(blue line) fluctuates around the OECD average, and it is consistent in the amount of 

money allocated to families. Slovakia (yellow line) kept the spending on family benefits 

above the average until 2005 when a restrictive policy came into force, and since then, 

the share has ranged between 1.4 - 1.8 %. In 2019 (the latest data available), it was lower 

by approximately 0.3% compared to the OECD average. Looking at the progression in 

Poland (the red line), we can observe a significant decline in the share of GDP spent on 

families during the early 1990s. For the years 1996 and 1997, the percentage was even 

below 1%. The share remained low until the introduction of the Family 500+ policy in 

 
6 Type of support enabling both parents to combine work and childbearing. 
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2016, which caused a 1 % increase. As of 2019, the percentage has reached above 3 %, 

the highest among the Visegrad group. 

 

Figure 3 - Family benefits public spending 

Figure 4 compares the share of public spending for all V4 members on cash 

benefits and benefits in kind, respectively. Tax benefits are included in the cash benefits 

group. We can see that the share spent on cash benefits is higher for all the countries 

compared to what is spent on benefits in kind. Therefore, we can say, they this type 

dominates in these countries, which is the reason why the evolution of total benefits is 

similar to the cash benefits. It is worth noting that in the last years the spending of Czech 

Republic and Slovakia is constant. In Hungary, however, the share gradually declines but 

is still above the average of OECD countries. On the other hand, Poland experienced a 

rapid increase in 2016 – in one year it increased approximately by 1 % of the share. The 

cause of this event is an implementation of a cash-benefit policy, which will be introduced 

in the next chapter.  

Regarding the benefits in kind, for V4 countries, except for Hungary (the most 

generous one), the share is smaller than the OECD average. The share of public finances 

allocated for non-financial support (shown by lighter colours in Figure 4) is constant over 

time for all countries. Poland is an exception, as there was a slight increase. However, the 

percentage of funds allocated is still relatively small. This fact supports the claiming that 

these countries are more conservative and traditional compared to for example Nordic 

countries where the work-life balance approach prevails, and a higher share is spent on 



24 

 

benefits in kind7 (Thévenon & Gaunthier, 2011). This trend persists for decades in these 

countries. This is the reason why we decided to focus only on the family policies of the 

first two types for the V4 group – cash benefits and tax reliefs. Moreover, these two types 

are better measurable in the terms of finances, thus we can compare the effectiveness 

better and decide whether more money spent on families means increase in TFR.  

 

Figure 4 –Public finances spent on types of benefits in the V4 countries 

2.5 Family policies implemented in the V4 after 1989 

The Visegrad group countries share a common history from the latter half of the 20th 

century to the present day. All of them were under the supremacy of the socialist regime 

for more than 40 years until it collapsed in 1989. After the fall of communism, there 

appeared to be a trend of postponement in starting a family as many new opportunities 

arose for young people. This trend is confirmed by the data shown in Figure 5, where the 

evolution of fertility rates in countries of V4 (blue lines) can be seen compared to the 

countries of OECD fertility rates between the years 1960 and 2021. The red line 

represents the average of OECD countries, and it is the only one that did not decrease 

significantly after 1989. At the same time, in recent years, the countries of V4 have been 

closer to the average rate of the OECD. It is important to mention that the Czech Republic 

has undergone a notable evolution. While its rate was considerably lower compared to 

 
7 In 2019, Iceland had the biggest share of GDP on benefits in kind, which was 2.317 % (OECD Data). The 

share spent on cash benefits in the same year was 1.026 %. 



25 

 

other V4 countries between 1994 to 2000, it has gradually increased over time. In fact, 

by 2018, the rate had surpassed the average of OECD countries. Having mentioned that, 

the last time when this happened was in the 1970s when the government came up with an 

incentive to support fertility - the so-called Husák’s Children phenomenon. 

 

Figure 5 - Evolution of TFR in Visegrad countries 

Focusing on the red line from the long-term perspective, we see a decreasing total 

fertility rate trend that slowed down in the ’90s. Furthermore, because the V4 countries 

are also included in the OECD countries, Figure 5 is distorted as the red line also contains 

data from these countries. Figure 6 compares the V4 trend with two other specifically 

chosen European countries, the United Kingdom and France. In this case, we can see that 

the fertility rate of these two was declining in the 1960s and 1970s. Around the year 1980, 

this trend stopped, and the rate has been quite stable since then. The reasons for such 

decline vary: most researchers agree that it results from socioeconomic and demographic 

changes in Western Europe (Bloom, 2009b). For Central and Eastern Europe, these 

changes were delayed due to the communist regime.  
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Figure 6 - Evolution of the TFR in chosen European countries 

After the fall of socialism in the countries of V4, the governments were aware of 

the possible decrease in fertility, which might lead to problems in the future. Therefore, 

the officials decided to implement some policies to support people in having children. 

Both figures suggest that some policies might have succeeded as the decreasing trend 

stopped and the fertility rate increased after 2000. The next subchapters introduce the 

main family policies implemented in each country after 1989. 

2.5.1 The Czech Republic 

Firstly, we will describe the evolution of the TFR in the Czech Republic since 1960 

displayed in Figure 7. There were two rapid increases in fertility rates. The first baby 

boom occurred in early 1970s as a result of a pro-population policy implemented by 

communist regime. People born in the period were called Husák’s8 children, as we already 

mentioned. The child allowances increased, and new parents were provided with new 

housing and newlywed loans; thus, the financial incentive seems to have positively 

impacted fertility. However, there were more reasons why fertility tended to increase, and 

the effect of the policy itself was not probably as huge as it seemed. For example, after 

the Soviet invasion in 1968, people decided to delay having children, which led to a higher 

fertility rate in the 1970s. The peak came in 1974 when the fertility rate reached 2.46, 

which has not been exceeded since then (the grey line).  

 
8 This event was named after Czechoslovak president Gustav Husák. 
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Subsequently, the fertility rate had been declining steadily in the Czech Republic 

before the fall of communism. In the first half of the 1990s, the fall was even steeper, and 

the country had reached the lowest fertility rate among the V4 Group. In 1999, the fertility 

rate hit its lowest point at 1.13. The situation stabilized at the beginning of the 2000s, 

followed by an increase in the TFR. There was a minor decline in 2009, but the increasing 

trend has continued since then. In 2019 the Czech Republic had the highest fertility rate 

(1.87) among the countries of V4, and its TFR exceeded the average of the OECD 

countries. 

 

Figure 7  – Total fertility rate in the Czech Republic 

The first considerable family policy reform took place in 1995, when the 

government prolonged parental leave from 3 to 4 years. The amount paid depends on the 

level of living minimum. Thus, it was not a fixed rate and evolved over time. Šťastná 

(2019) focused on the impact of family policies on reproductive behavior. In the study, 

the author says that it is probable that this policy caused a postponement of the first birth 

because Czech parents prefer longer intervals of receiving parental allowance (unlike 

Slovakia, for example). This finding intuitively leads to a decrease in fertility. On the 

other hand, Sobotka (2003) claims that the decline in fertility rates was just a continuing 

trend caused by the fall of socialism. 

The parental allowance increased in 2004 from 2,552 CZK ($ 90) to 3,573 CZK 

($ 127) monthly. In the same year, high-income families were entitled to financial support 

from the government because the earnings restrictions were canceled. The effect of 
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implementing these policies is difficult to evaluate because, in the years 2003-2007, there 

was a baby boom (these were the babies of Husák’s children 9). 

In 2008 another adjustment to the parental leave policy was taken. In this case, 

parents were provided with an opportunity to choose the length of the leave. They might 

receive lower benefits and stay home with children longer, or they return to employment 

earlier and get paid a higher leave. Specifically, parents could choose if they receive 

monthly 11,400 CZK ($ 670) until the child is two years old or 7,600 CZK ($ 446) until 

the child is three years old, or 3,800 CZK ($ 223) to the child’s four years. The purpose 

of this policy was to balance family and work life. Šťastná (2019) concluded that this 

policy shortened the intervals between births. She also points out that providing such 

flexibility might increase fertility rates. 

In 2015 there was a change regarding a birth grant – a one-off cash benefit to cover 

expenditures related to giving birth and taking care of a child. The paid amount increased 

from 10,000 CZK ($ 406) to 13,000 CZK ($ 528), and the benefit was newly provided 

also in the case of the birth of a second child (for which the amount was set to 10,000 

CZK). Findings by Milovanska-Farrington (2019) and Son (2018) who studied the effects 

of childbirth benefits on TFR in Switzerland and South Korea, concluded the positive 

impact of such policy type. In the same year, another policy change was put in place, this 

time regarding the tax reliefs on a second child, which increased from 1,117 ($ 45) to 

1,317 CZK ($ 54). For families with multiple children, the tax relief reached 1,417 CZK. 

Kábelová and Artlová (2020) concluded that this type of policy has no significant impact 

on the fertility rate in the Czech Republic since tax reliefs are negligible compared to the 

number of parental leaves.  

The blue and green lines in Figure 7 represent the implementation of the 

abovementioned government policies. Some additional policies were implemented to 

support families but not necessarily to boost the fertility rate. One of the latest came in 

2022 when the Czech government provided a one-time payment of 5,000 CZK ($ 214) to 

families with lower income to reduce the negative effect of the high inflation rate.10  

 
9 This baby boom was caused by the fact that Husák’s Children started having their own families. Thus, the 

increase in fertility in this period (also visible in Figure 4) was caused mainly by a higher population of 

women of reproductive age. 
10 In 2022 the annual inflation rate in the Czech Republic was 15.1% (Czech Statistical Office) 
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With 28 weeks of maternity leave, the Czech Republic has one of the longest ones 

in the world. However, it is not fully paid. Furthermore, parental leave belongs to one of 

the longest among OECD members (up to 4 years). The government’s budget spent on 

family benefits measured in percent of GDP (Figure 3) appears to be only slightly above 

the average in the OECD group. Thus, it can be concluded that the government rather 

provides longer leave with lower financial benefits. This arises in problems regarding the 

women’s labor force, as mothers tend to stay at home, but at the same time, the measure 

might be supporting the fertility rate. 

According to Szelewa (2007), the system which is in place in the Czech Republic 

is called explicit familialism11. This means that families are paid for taking care of their 

children. Czech society is known for being conservative in terms of gender roles, with 

men being responsible for finances and women taking care of children and household 

tasks. As a result, policies prioritize traditional family structures and their behaviours 

(Kuchařová, 2009).  

2.5.2 Hungary 

Before the fall of communism in 1989, Hungary had already implemented important 

policies to support families. In the mid-1970s, all full-time working parents were given 

family allowances to encourage them to have more children. Additionally, women born 

between 1953-1955, during the baby boom period, reached reproductive age in the same 

period. Consequently, Hungary’s total fertility rate peaked at 2.35 in 1975 (as seen in the 

grey line in Figure 9). However, it rapidly declined afterward, and by the 1980s, the values 

had returned to the same levels as in the 1960s. 

Figure 8 presents a visual representation of Hungary’s current financial benefits 

system. The amount of aid depends on whether the parents were insured before childbirth. 

If the mother worked before childbirth, she claims maternity leave (CSED) for the first 

six months at 70 % of her previous income. Thereupon there is parental leave (GYED) 

which is paid until the child’s second birthday12. The amount is 70 % of the previous 

income, with an upper limit of 70 %, twice the minimum wage amount13. The next phase 

 
11 Familialism is a system that prioritizes the family and supports it in caring for all its members, so the 

responsibility is not allocated to the government. According to Leitner & Lessenich (2007), there are three 

types of familianism – implicit, explicit, and choice-oriented. 
12 In case of twins, the GYED is paid until the third birthday 
13 In 2022, it was 280 000 HUF ($ 809) (European Commission) 
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is GYES, a monthly paid fixed-sum benefit14 until the child’s third birthday. The last 

allowance is GYET, a fixed-sum benefit paid to parents with three or more children until 

the youngest child’s eighth birthday. The amount paid is the same as for the GYES. When 

parents are not insured, they receive GYES for the whole first three years of the child. 

For both GYES and GYED, both parents can work unlimited hours and still receive the 

full benefit as the intention is to balance work and childbearing. (Gábos & Makay, 2021) 

 

Source: Makay, Z. (2015). Family support system-childrising-employment. Demographic portrait of Hungary 

Figure 8 - Types of financial benefits for Hungarian families 

In 1995 the government introduced the Bokros package, which brought two major 

changes for families. This package aimed to prevent the country from bankruptcy; thus, 

it contained strict measures which affected all its citizens. Families were not an exception, 

as the measures limited the childcare leave and tightened criteria for the family allowance. 

About 10-15% of families lost the pretension for aid (Szikra, 2005). Despite being 

unpopular and lowering the country’s real income, the economy experienced a boost in 

later years. As a result of implementing this package, young people tended to postpone 

pairing and first birth-giving (Aassve et al., 2006) which resulted in decreasing fertility 

rates.  

 

After the Horn government, under whose rule the Bokros package was 

implemented, the first Orbán government took office in 1998. In 1999, they introduced 

 
14 In 2022, the childcare allowance was 28 500 HUF ($ 82), equal to a minimum old age pension. (European 

Commission) 
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child-related tax concessions, which provided tax relief to parents based on the number 

of children they had. This measure was implemented in 1991, but the Bokros package 

canceled it. The new government renewed and increased the relief to 1700 HUF ($5) per 

month for families with one or two children and 2300 HUF ($7) per child for three or 

more children. Moreover, in 2000, GYES and GYED increased, and GYED was 

prolonged up to the child’s third birthday in the case of twins. Findings by Szabó-Morvai 

(2013) say that policy had a negative effect on female participation in the labor market. 

They also highlight the negative relationship between this factor and the fertility rate. 

Therefore, the policy boosted the TFR. Moreover, it also confirmed findings by Gábos et 

al. (2009) that cash benefits are expected to raise fertility rates. 

The tax relief underwent another reform in 2011 when the amount increased 

rapidly. The tax deduction was still set to support larger families rather than smaller ones, 

thus motivating people to have more children. As a result, a family saved on taxes 10 000 

HUF ($30) monthly per child in case of one or two children and 33 000 HUF ($101) per 

child for three and more children. Szabó (2017) in her study concluded that this 

procuration positively impacted fertility rates and that the number of newborns increased 

by 2% due to this policy. This study supports the results that those monetary incentives 

are a significant driver when deciding about having children. Another analysis performed 

by Gábos et al. (2009) estimated the effects of government-financed childbearing benefits 

on fertility in Hungary from 1950 to 2006. They concluded that in Hungary, a 

childbearing benefit financed by the government positively impacted fertility. 

Specifically, a one percent increase in the benefits increases the fertility rate by 0.2 

percent. 
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Figure 9 – Total fertility rate in Hungary 

Hungary was, for some time, blamed for not motivating women to find a job 

because of the setting of the allowance. Until 2014 the conditions for receiving GYED 

and GYES were stricter, as parents could not apply for them if they had jobs. In January 

2014, the system was reset to encourage women with children to seek employment. This 

reform enabled parents to go back to work without the loss of the GYES or GYED, and 

the system persists.  

Szelewa (2007) says that the approach implemented in Hungary is liberal (choice-

oriented) familianism because the government is very generous regarding its expenditures 

on families compared to the Czech Republic and Poland. Moreover, people have more 

options regarding supporting programs. Currently, Hungary is known for being 

supportive to mothers who balance both their housekeeping and professional duties while 

also contributing financially to their family.  

2.5.3 Poland 

Poland differs from the previous cases because it has faced a demographic crisis for a 

longer time. Figure 10 shows that there was no increase in the fertility rate over time, and 

it has been steadily declining since 1960. However, it has stabilized to some extent at the 

turn of the millennium. Economist Rafal Mundry claims that by the year 2050, the 

population in Poland might reduce by 5.5 million, which is approximately 13 % of the 

current population. (Koschalka, 2020) 
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Figure 10 - Total fertility rate in Poland 

Three major family policies were implemented in Poland to increase the fertility 

rate. The first one, called The State’s pro-family policy, started in 1999 when the 

government decided to extend the duration of maternity leave from 16 to 26 weeks plus 

providing the possibility for a father to use the rest of the leave if the mother decides to 

return to work (Szelewa, 2017). It aimed to enhance fertility and support women in their 

careers. However, in 2002 the government reduced the length of maternity leave back to 

16 weeks. Therefore, the longer-term effects of this policy cannot be analyzed as the 

policy lasted just for three years. 

In 2005, the Law and Justice (PiS) political party won the election and made 

changes to family policies. One of the changes was extending maternity leave by two 

weeks in 2006. Additionally, a universal birth grant was introduced. This grant provided 

a one-time contribution of 1000 PLN ($ 247) to families for each newborn. In 2007 the 

policy also allowed the parents (taxpayers) to deduct part of their taxes for each child. 

According to Inglot (2020), this set of measures implemented between 2006 and 2007 

had a relatively small but significant positive effect on fertility rates. 

Another program arose in 2016 because of the low fertility rate in 2015, which 

was 1.32 - the second lowest in Europe15 (Worldbank). That was one of the incentives to 

release a program called Family 500+, which aimed to increase birth rates and reduce 

children’s poverty. The idea is to give each family monthly 500 PLN (approximately $ 

 
15 The lowest one was in Portugal with 1.31. 
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125) for second and consecutive children. This program was estimated to help 

approximately 55 percent of children below 18 years, and the government spent 21 

million PLN ($ 5.25 million) by February 2017. Initially, this program seemed successful, 

and the number of births increased. According to experts from European Social Policy 

Network (ESPN, 2018), the policy aimed its goal regarding increasing the fertility rate, 

but they acknowledge that it is difficult to identify the main cause. Myck and Trzciński 

(2019) concluded that the policy had a modest yet significant effect on TFR. However, 

most researchers and experts agree that the effect was minimal, if any. Sikorska (2021) 

concluded that this incentive was inefficient in motivating families to have more children. 

Hrytsai (2021) evaluated in this case that financial benefits are an insufficient motivation 

for people to have more children.  

Out of the four countries, Poland has the most serious problem regarding the 

decline of the population. It was the only country of the V4 the TFR of which decreased 

between years 2020 and 2021. There are two possible causes. The first one is that in 2020 

the global pandemic COVID-19 began, and its effect on families varies across countries. 

Moreover, in the beginning of 2021, Poland banned abortions, which might have also 

negatively impacted fertility.   

According to Sikorska (2021), the family policies in Poland are inconsistent, and 

it is unlikely that any policy would increase fertility. The government establishes policies 

to support parents’ careers, minimize discrepancies between men and women, and 

support children and fertility. Szelewa (2007) says that the approach implemented in 

Poland is implicit familianism, which means that the state does not help families much 

and implicitly locates the responsibility on the parents. One of the explanations of this 

setting is that the Catholic Church has an important role in society, which also reflects in 

the family policies. 

 

 

 

2.5.4 The Slovak Republic 

In contrast to other countries, the Slovak Republic's government did not enact many 

policies to encourage higher fertility rates. Quite the contrary, in 2003, they reduced 
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parental allowances from 90% to 55% of the average wage. This led to 100,000 fewer 

recipients of the allowance but did not significantly impact fertility rates, according to 

Szikra and Győry (2014). In 2007 parents were entitled to a birth grant for the first child, 

which was approximately the amount of an average monthly wage. In 2009 parents 

received the birth benefit also in case of the birth of a second and third child, but the 

amount slightly decreased. Over the years, the law underwent several amendments until 

it finally stabilized in 2014. Since then, parents have been receiving € 829.86 for the first 

to third child and € 151.37 for the fourth and additional children16. Between 2010 and 

2011, the government decided to prolong maternity leave from 28 weeks to 34 (37 in the 

case of single mothers) and increase the maternity leave from 55 % to 65 % of daily wage. 

Figure 11 shows the evolution of the total fertility rate in Slovakia. Similarly, to 

Poland, there was no peak since 1960 and the rate is decreasing. This finding is interesting 

because the policy Husák's Children implemented in the late 1960s in Czechoslovakia 

had a visible effect in the Czech part, but Slovakia did not respond the same way. The 

effect is visible, and there is a local peak (grey line), but it was not a rapid change. 

 

Figure 11 - Total fertility rate in the Slovak Republic 

The system in the Slovak Republic is very specific. According to Szelewa (2007), 

the type of familianism is the same as for the Czech Republic, which is the explicit one. 

It is a situation when the government provides financing to support families and long 

 
16 For comparison, the average nominal wage in Slovakia in 2021 was 1 211 EUR (Statistical Office of the 

Slovak Republic) 
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parental leaves, but the availability of kindergartens and nurseries is limited. The 

similarity is reasonable because these two countries formed one state for 74 years. 

However, Thévenon and Gauthier (2011) claim that the Czech Republic is more generous. 

They also say that the system in Slovakia is mainly focused on low-income families, 

which means that only a part of the population receives a sufficient benefit. Javornik 

(2014) came up with an adjusted version of Szelewa’s analysis and concluded that the 

system in Slovakia is closer to the one in Poland, meaning the implicit familianism – the 

government is less supportive. This result also seems reasonable, as in both countries is a 

high share of Christians. On the other hand, when we look at the recent evolution of 

Slovakia’s TFR, it follows the increasing trend of the Czech Republic and in 2021 it 

reached the OECD average first time since the 1980s.  

2.5.5 Overview 

Despite having similar recent histories and cultural backgrounds, the V4 countries differ 

in approaches of supporting families. The Czech Republic practices explicit familialism 

by providing one of the longest parental leave periods in OECD countries and supporting 

families financially. Hungary offers choice-oriented familialism by giving parents various 

options to balance work and family life. In contrast, Poland and Slovakia practice implicit 

familialism, where parents and relatives are responsible for supporting families as the 

government provides lower financial allocations than the other two countries.  

For clarity, Table 1 summarises the family policies that were described in the 

previous subchapters. The fourth column indicates which of the three groups mentioned 

in subsection 3.1 the policy belongs. The fifth column contains information regarding the 

effect of the given policy. The reforms highlighted in grey were proven by previous 

studies to have a positive effect on fertility rates. These are the ones we are interested in, 

and they will be analyzed via the synthetic control method so we can decide how big (if 

any) the effect was. There are two exceptions - a policy implemented in the Czech 

Republic in 2015 and in Poland in 2016. Even though these reforms were never proven 

to have a significant impact on the fertility rate, we would like to analyze them because 

of the finances spent on them. Among the OECD countries, the Czech Republic spends 

one of the highest shares of public finances on tax benefits17, which is the reason why we 

 
17 In 2015 a third of the expenses on families was dedicated to tax reliefs. Together, for cash benefits and 

tax reliefs, it was allocated almost 2.5 % of GDP which was the third highest share among OECD countries. 

(OECD Database) 
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are interested in the policy in 2015. When we look at the policy Family 500+ implemented 

in Poland in 2016, it cost 21 billion PLN (over $ 5 billion), which was one of the most 

expensive family policies in Poland since 1990 (see the sharp increase in Figure 3 and 

Figure 4). In total, we have seven policies to analyze. For each country,ff we have two, 

except for Slovakia, for which we have one. 

Country Year Policy Type18 Expected effect on TFR 

CZ 1995 
Prolong the duration of 

parental leave 
I not significant/negative 

CZ 2004 
Increase of parental allowance 

and providing it to everyone 
I unknown 

CZ 2008 
Choice of the length of 

parental leave 
I positive 

CZ 2015 
Raising birth grants and tax 

reliefs 
I + II no effect 

HU  1999 
Tax reliefs to parents and 

increasing allowance 
I + II positive 

HU 2011 Tax relief to parents II positive 

PL 1999 
Prolong duration of maternity 

leave  
I can't be determined19 

PL 
2006 

(2007) 
Tax reliefs and cash benefits I + II positive 

PL 2016 Family 500+ I no effect 

SK 2011 
Prolong maternity leave and 

allowance 
I positive 

Table 1 - Overview of policies implemented in the countries of the Visegrad group 

 

 

 

 

 

 
18 The types are: 

I – Maternity and parental leaves, allowances 

II – Tax reliefs and financial benefits (birth grants, one-off cash benefit…) 
19 The policy lasted only three years, so its longer effect cannot be measured. 



38 

 

3 Synthetic control method 

The synthetic control method is a statistical tool for estimating the effect of an 

intervention in a specific group using a weighted combination of control units (Abadie & 

Gardeazabal, 2003). It is commonly used in comparative case studies when observing the 

effect of some policy or other type of treatment. The approach is similar to a difference-

in-differences method but provides a better comparison for the unit under investigation. 

The main advantage is that the control group is formed by more control units at different 

weights, which create a synthetic version of the treated unit. The method first appeared 

in a study by Abadie and Gardeazabal (2003), who focused on the relationship between 

Basque Country’s GDP and terrorism rate. The synthetic control method provided a 

scenario of what would happen if the region was not affected by terrorism. They used 

data from the remaining regions in Spain, which had similar characteristics to the Basque 

Country and were unaffected by this event. The authors concluded that the terrorism 

outbreak caused a 10% decline in GDP per capita.  

Abadie et al. (2010) used the synthetic control method and highlighted its 

advantages over other methods in an example of the Tobacco Control Program in 

California implied in 1988 and its impact on per-capita cigarette sales gaps. The rest of 

the states in the United States were used as control units. The result showed that the effect 

of this program was more significant than was estimated by older methods. One of the 

main positives of this method is that it requires more general conditions than difference-

in-differences. This study confirmed the vast applicability of this method.  

One of the reasons why we consider the SCM method appropriate for our analysis 

is, that it had been already used for examining the effects of family policies. One of the 

examples is a study by Li (2020), who used the synthetic control method to examine the 

impact of universal pre-kindergarten on the labor force of women. The author focused on 

mothers in Oklahoma and Georgia; the rest of the US states were selected as the synthetic 

control group. The author here allowed for both non-negative and negative weights of the 

units in the control group20. According to Doudchenko and Imbens (2016), these should 

 
20 The negative weight can be interpreted as a hypothetical state with opposite characteristics. 
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improve the out-of-sample prediction. On the other hand, Abadie et al. (2015) claim that 

the cost of allowing for the negative weights is extrapolation and loss of interpretability. 

Li concluded that including negative weights provide better results in this case as it 

reduces estimation bias and provides a better fit. She also stresses the heterogeneity, as 

the education and socioeconomic status differ, which are also significant. The result was 

that the policy providing full-day childcare positively impacts the female labor force in 

Georgia but very little in Oklahoma.  

Another example is research by Qin and Wang (2017) who observed the impact 

of the two-child policy on fertility. This reform was implemented in Yicheng, a county in 

the Shanxi province of China. In the synthetic control group, there were other counties in 

Shanxi, which all evolved very similarly, where the one-child policy was still valid. As 

Abadie et al. (2010) did, the authors pointed out why this approach is better than 

difference-in-differences because it does not require the assumption of parallel pre-

treatment trends of the outcome. On the other hand, they warn that this method needs a 

good quality and length of the data. The result of the study was that the policy was 

unsuccessful in boosting the birth rate in Yicheng.  

Our aim is to decide whether a specific policy had any effect on the total fertility 

rate in a given country. The first step is to imagine that we have J + 1 countries for periods 

t = 1,..., T, and one country experienced an intervention in time T0 + 1, where T0 + 1 ∈ t. 

Thus, we have J control units, which is called the donor pool, which will be used later to 

define the control group. We also define two time periods: for t = 1,…,T0  we call it the 

pre-intervention period and for t = T0 + 1,…,T we have the post-intervention period. In 

order to be added to the donor pool, the units need to meet two specific requirements. The 

first one says that the unit should be similar to the treated one in all possible terms 

(economic, social, cultural, etc.). The second condition is that the control unit did not 

experience any intervention during both pre- and post-intervention period. These two 

should guarantee that the analysis provides relevant results. (Abadie et al., 2010) 

Now we define Yⅈt
N as the outcome21 of the country i = 1,...,J + 1 in period t in case 

of no intervention implemented and Yⅈt
I  as outcome in case of presence of an intervention. 

The aim of this method is to decide whether some policy had an effect in given country 

on the total fertility rate in the post-intervention period. Therefore we define another value 

 
21 In our case, the outcome is the total fertility rate. 
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α1t =  Y1t
I −  Y1t

N which is the gap between the two potential outcomes for the treated 

country (i = 1) in the post-intervention periods t = T0 + 1,…,T. This value α indicates the 

effect’s strength and whether it was positive or negative. When α is positive, it indicates 

that the policy had a positive impact on the outcome being observed. Conversely, if α is 

negative, it suggests that the policy had a negative effect on the outcome. The closer to 

the zero it is, the weaker the effect of the intervention. The problem is that Y1t
N is 

unobserved for the post-intervention period. However, we can estimate synthetic treated 

unit outcome via the synthetic control method. The aim of the method is to simulate how 

the observed variable would behave if the intervention did not occur.  

The first thing to do is to find (J x 1) vector of weights W = (w2,…,wJ+1), where two 

conditions need to be satisfied: 

• wj ≥ 0 for all j ∈ (2,…,J + 1)        (1) 

•  ∑ 𝑤𝑖 = 1𝐽+1
𝑖=2          (2) 

This vector determines the weights of the countries from the donor pool. Each different 

vector W provides different synthetic treated unit; thus, we need to choose the most 

suitable one W* – which is the closest one to the real pre-intervention period. Abadie 

(2020) suggests defining a (K x 1) vector X1 of pre-intervention values of K parameters 

of the treated country affecting the total fertility rate22. Moreover, he also defines X0, 

which is a (K x J) matrix capturing the values of the parameters of the J countries forming 

the donor pool. Then we have a diagonal nonnegative matrix V representing the 

importance of the impact of parameters on the dependent variable. The W* is the one 

which minimizes (X1 – X0W)'V(X1 – X0W) subject to (1) and (2).  

We then use the W* to estimate the unobserved value 𝑌𝑖𝑡
𝑁. Specifically: 

Ŷ1𝑡
𝑁

=  ∑ 𝑤𝑖𝑌𝑖𝑡
𝐽+1
𝑖=2   for all t > T0 

And we can also estimate the gap:   

𝛼̂1𝑡 =  𝑌1𝑡
𝐼 −  Ŷ1𝑡

𝑁
 

We need to be careful about interpreting the results due to some possible problems 

with the model (overfitting, spurious correlation etc.). In this thesis, we use a method 

provided by Abadie et al. (2010) to check the validity of the results. It is the construction 

 
22 These parameters were mentioned in the previous chapter and will be described in the next chapter. 
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of the placebo studies. The conception applies the synthetic control method to all units in 

the control group for which the intervention was absent. If results for any of the control 

unit suggest a larger effect than for the treated unit, the validity of the method would be 

undermined. In other words, if only large significant effect is present for the treated unit, 

it can be concluded that the intervention affected the observed unit.  

Abadie and Gardeazabal (2003) also computes the post/pre-intervention Mean 

Squared Prediction Error (MSPE)23 ratio for all units. The MSPE indicates the difference 

between the actual (observed) outcome and the synthetic one. The ratio then shows the 

difference between the post and pre-intervention period. The higher the ratio, the higher 

the difference which means that stronger evidence that the impact of the policy was 

present and significant. We can conclude that the effect of the policy was present for the 

treated unit if the ratio is high compared to the placebos.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
23 Some researchers use RMSPE instead, which is root MSPE, the interpretation is the same. 
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4 Data 

This chapter introduces the control group for the SCM and describes the dependent 

variable and covariates used for the regression and the origin of the data. The observed 

period is from 1990 to 2019 on an annual basis. Unfortunately, for some variables, recent 

years' data are unavailable. The final dataset consists of 23 countries in 30 years. 

4.1 Donor pool 

Abadie and Gardeazabal (2003) define two rules for the countries to be included in the 

donor pool. The first one says that the donors should be similar to the treated unit in 

socioeconomic and cultural aspects. That is the reason why we decided to set the 

condition to be a member of the EU and OECD at the same time. This is satisfied by 19 

countries outside the Visegrad group - Austria, Belgium, Denmark, Estonia, Finland, 

France, Germany, Greece, Ireland, Italy, Latvia, Lithuania, Luxembourg, Portugal, 

Slovenia, Spain, Sweden, The Netherlands, and the United Kingdom24. 

The second rule is that the donor went through no intervention in the observed 

period. Therefore, we need to determine whether and when were family policy reforms 

implemented in the countries from the control group. In Table 24 in Appendix there is an 

overview of the countries and information in which years occurred a reform in family 

policy. The table was created based on the data from the OECD database, MISSOC 

(Mutual Information System on Social Protection), and Splash Database. We considered 

only the most important reforms. In order to keep as many observations as possible while 

providing a non-distorted analysis, we decided to exclude countries that experienced a 

family policy reform in a two-year period before or after the intervention.  

 

 
24 The United Kingdom left the European Union in 2020, which does not affect our data, so this is the 

reason why we keep it in the control group.  
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4.2 Description of variables 

The key variable is the TFR because we are interested in its reaction to the policies. We 

selected eight covariates based on the previous findings from both socio-demographic 

and economic groups. All of them were described earlier; thus, in this section, we provide 

the origin of the data and the units in which they are measured. Table 2 provides an 

overview. 

Variable Abbreviation Unit Source 

Total fertility rate TFR Units World Bank Open Data 

GDP per capita GDP Current US dollars World Bank Open Data 

Labor force of women FemLF Percentage World Bank Open Data 

Marriage rate Marrt Units Eurostat 

Unemployment rate of women UnemF Percentage World Bank Open Data 

Primary education Prim Percentage World Bank Open Data 

Secondary education Sec Percentage World Bank Open Data 

Tertiary education Tert Percentage World Bank Open Data 

Share of women in reproductive age RepA Percentage WHO 

Table 2 – Overview of variables 

Table 3 provides the descriptive statistics of the data. In total, there are 690 

observations spanning 30 years across 23 countries, but some variables may not have 

been available for specific years or countries. Our first step is to ensure the quality of the 

data. Upon reviewing the GDP rate, we noticed a high standard deviation compared to 

the mean. The coefficient of variation25 is 0.71, which is relatively high. There is also a 

considerable difference between the 75th percentile and the maximum amount, which is 

123,514. This value belongs to Luxembourg in the year 2014. When we look at the data 

for this country, we see that such a high value is not an exception. The country is far 

wealthier than the rest; thus, excluding it from the control group would be better. There 

are no other complications with the dataset. 

 
25 The coefficient of variation is a ratio of the standard deviation and mean. It is calculated as:  

𝐶𝑉 =
𝑆𝐷

𝑚𝑒𝑎𝑛
 

 If the value is less than 1, there is a low variance of data distribution. 
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Table 3- Summary statistics for V4 and control group 

New summary statistics (without Luxembourg) are in Table 4. Now the data seem 

to be better. Therefore, the final dataset consists of 22 countries – 4 Visegrád members 

and 18 countries as a control group.  

 

Table 4 - Summary statistics for V4 and the control group without Luxembourg 

We can now define the donor pools for the examined policies. We decided that 

the members of the V4 can be donors if they satisfy the second condition. The relevance 

of the results will not be affected, and the similarity of the countries is significant, which 

will help simulate the synthetic country better. The list of chosen donors is in the Table 

5. Each policy we would like to analyze was assigned a group of donors based on 

conditions discussed earlier. We see that the number of donors ranges between seven to 

twelve, which is sufficient for our analysis.  

Lastly, we need to define the length of the pre- and post-intervention periods. We 

chose the length of the pre-treatment period to be 10 years, because we want the 

optimization to be relevant and examine all interventions in the same way.26 The post-

treatment period is set to 5 years. The reason is that we would like to see whether the 

effect lasted only for 1 or 2 years or whether there was a longer impact. 

 
26 The first policy to be examined occured already in 1999 and we want to focus only on post-communist 

period. Moreover, some of the data are unavailable until for period before 1990, so if we would choose 

longer pre-treatment period, for this case the results would be distorted.  
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 CZ 2008 CZ 2015 HU 1999 HU 2011 PL 2006 PL 2016 SK 2011 

Austria x     x x   x 

Belgium x     x x   x 

Czech Republic     x x     x 

Denmark x   x x x   x 

Estonia x   x   x     

Finland x   x     x   

France x         x   

Germany     x         

Greece   x           

Hungary x x     x x   

Ireland     x x     x 

Italy x       x x   

Latvia x       x     

Lithuania x     x x   x 

Netherlands x x x x   x x 

Poland       x     x 

Portugal   x x     x   

Slovak Republic   x x     x   

Slovenia     x x     x 

Spain   x x     x   

Sweden   x x x   x x 

United Kingdom       x     x 

Total number of 

donors 
11 7 12 11 8 9 11 

Note: The sign "x" means that the country satisfies conditions and can be used as a donor. 

Table 5 - Chosen donors to form control groups 
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5 Results 

5.1 Czech Republic 2008 

The policy implemented in the Czech Republic in 2008 provided parents with an 

opportunity to choose the length of parental leave. We begin with choosing the donor 

pool, which simulates the evolution of the total fertility rate. Out of the 23 countries 

selected in the data section, 10 satisfy the condition that no family policy reform occurred 

during the intervention period.27  These are Belgium, Denmark, Estonia, Finland, France, 

Hungary, Italy, Latvia, Lithuania, and the Netherlands.28 

For the optimization, we chose the R Studio program and packages Synth and 

SCtools. Firstly, we look at pre-treatment values for the Czech Republic and the synthetic 

Czech Republic simulated by the donors. The results are in Table 6, where we can see 

that most of the parameters for the synthetic Czech Republic are closer to the real (treated) 

values than the sample mean is. The second step is to look at the weights of the variables 

in the model. We see that the highest weight has the parameter capturing a share of women 

of reproductive age in the population and it is 36.3 %, which is reasonable as this is one 

of the main variables describing the population structure. The marriage rate and secondary 

education have both approximately 18 %, GDP per capita almost 16 %, and women’s 

Labor force 10 %. The rest of the variables – primary and tertiary education and 

unemployment of women have negligible weights. The weights of covariates are quite 

evenly distributed, and both socio-demographic and economic variables have a 

significant impact. 

  

 
27 Meaning period 2006 – 2010, which is a two-year interval around the year 2008. 
28 Austria also satisfied the conditions, but we excluded it from the donor group due to missing data. 
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Variable Treated Synthetic Sample Mean V.weights 

GDP 15,255.336 19,033.827 29,247.633 0.159 

Labor force F 44.051 45.130 46.244 0.101 

Marriage rate 5.117 5.016 5.055 0.182 

Primary education 100.959 103.352 101.839 0 

Secondary education 95.458 100.587 112.479 0.179 

Tertiary education 48.580 68.843 68.718 0.006 

Unemployment F 8.380 8.960 7.640 0.008 

Reproductive age % 0.248 0.247 0.239 0.366 

Table 6 - Czech Republic 2008 - Comparison of variables and their weights 

Next, we need to examine which countries were chosen from the donor pool. In 

Table 7, we can see their weights in terms of creating the synthetic Czech Republic. Three 

of them have a positive weight – Hungary, Italy, and Latvia. The only quite surprising 

result may be Italy, which has approximately 37 % weight. One possible reason is that 

Italy is part of the same group as all V4 members in the OECD study on family policies 

(as shown in Figure 2), defined by providing longer leaves with lower cash benefits.  

Donor W.weights 

Belgium 0.000 

Denmark 0.000 

Estonia 0.000 

Finland 0.000 

France 0.000 

Hungary 0.113 

Italy 0.373 

Latvia 0.515 

Lithuania 0.000 

Netherlands 0.000 

Table 7 - Czech Republic 2008 - Weights of donors 

In Figure 12 is a comparison of the Czech Republic’s total fertility rate and the 

synthetic Czech Republic. The intervention occurred in 2008, which is displayed by the 

dotted line. The goodness of fit of the model is based on the fit in the pre-intervention 

period. In the optimal case, the dashed line representing the synthetic Czech Republic 

should copy the full line representing the actual values until 2008. After that, we study 

whether the evolution of the dashed line differs from the full line. If the difference is 

significant, there is a possibility that the intervention had some effect variable of our 
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interest, the TFR. In this case, we see a significant increase between the years 2008 and 

2010, but then there is a decline at the same level, and the synthetic TFR reaches the real 

value. We can interpret this evolution as the effect was immediate and short because it 

lasted only three years, and then it declined back to levels as if the reform never occurred. 

However, the synthetic values did not fit the pre-intervention period perfectly, so we need 

to be careful about interpreting the results. 

 

Figure 12 - Czech Republic 2008 - Real and synthetic TFR 

Figure 13 represents a different point of view. It compares the difference between 

true and synthetic values. Again, until 2008, the year of intervention, the value should be 

very close to zero; in other words, there is no big difference between the values. Then we 

observe how the line evolves after the implementation of the reform. In this case, it seems 

that the intervention positively affected the total fertility rate in the short term and then it 

converges to zero effect in the longer term. However, as in the previous case, the model 

does not fit the pre-intervention period perfectly. 
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Figure 13 - Czech Republic 2008 - Gaps between real and synthetic TFR 

We need to do placebo tests to check whether the model is good and provides 

relevant results. The idea is to apply the same method to the donors and see whether the 

effect on the Czech Republic was significantly different compared to the rest of the 

countries. Figure 14 represents the results of this analysis; the black line is the synthetic 

Czech Republic, and the grey lines are donors. For some countries, the fit is poor in the 

pre-intervention period because it deviates from zero up to 0.25. In this context, the fit of 

the black line representing the Czech Republic looks quite average, which does not 

provide evidence of the significance of the intervention. However, Abadie et al. (2010) 

suggest eliminating donors with five times higher MSPE than the treated unit MSPE from 

the placebo test because the model fits the control unit poorly. In this case, the MSPE of 

the Czech Republic is 0.0064, and for Estonia, the value reached 0.0526, which is very 

high. Therefore, we excluded it from the test, and the new results are in the Figure 15. 

Still, the Czech Republic looks quite average. However, the immediate increase after 

2008 is significant compared to the evolution of other countries. 
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Figure 14 - Czech Republic 2008 - Placebos test 

 

Figure 15 - Czech Republic 2008 - Placebos test without Estonia 

Another test that can be applied is the comparison of the post/pre-intervention 

mean squared prediction (MSPE) ratio. If the effect is present, the ratio is expected to 

have a considerable value compared to the donors. The MSPE ratio is displayed in Figure 

16, and we can see that the value of the Czech Republic is relatively low, which indicates 

that the effect in the Czech Republic was not extreme, if any. Also, for Estonia, the values 

are quite high, which corresponds with eliminating it from the placebo test. 
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Figure 16 - Czech Republic 2008 - Post/Pre MSPE ratio 

Despite previous studies and analysis, our results provide no evidence implying a 

longer significant impact of the policy on the total fertility rate. When we look at the 

actual data, we see an increasing tendency of the rate in the previous years, no matter the 

policy. In 2008 the TFR reached its local peak, staying constant for the next two years. 

According to our model, it would decrease right year after, but the significance of this 

claim is limited. Thus, there was a short-term effect of this policy lasting two years, but 

in the longer term, the effect was insignificant. 
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5.2 Czech Republic 2015 

The policy implemented in the Czech Republic in 2015 provided parents with a more 

generous birth grant, and the tax relief increased. We observe the pre-intervention period 

from 2008-201529 and the effect in the years 2016-2019. We would like to observe a 

longer effect; unfortunately, the data are unavailable for further years. In this case, seven 

countries satisfied the conditions to be in the donor pool – Greece, Hungary, Netherlands, 

Portugal, Slovak Republic, Spain, and Sweden. Despite this group being smaller than the 

previous one, the results should be sufficient.  

Firstly, we compare values for the real and synthetic Czech Republic, which are 

in Table 8. We see that all synthetic values are much closer to the real ones than the 

sample mean is. The weights of the variables are all significant, but the GDP and 

reproductive age are very low, which is quite different compared to the previous situation. 

On the other hand, the unemployment rate has a significant power in this model – over 

50 %, which is quite high. It is probable that the unemployment rate explains the GDP 

because these two variables are correlated. When focusing on the socio-demographic 

variables, marriage rate, and primary education are the main drivers. In general, we can 

conclude that all the groups of variables are adequately represented. 

Variable Treated Synthetic Sample Mean V.weights 

GDP 19,925.987 25,725.351 30,385.329 0.002 

Labor force F 43.789 45.458 45.871 0.136 

Marriage rate 4.350 4.324 4.243 0.105 

Primary education 100.143 102.031 104.635 0.106 

Secondary education 100.172 104.726 110.792 0.064 

Tertiary education 65.063 61.028 73.540 0.071 

Unemployment F 7.722 10.524 14.540 0.507 

Reproductive age % 0.237 0.240 0.234 0.009 

Table 8 - Czech Republic 2015 – Comparison of variables and their weights 

Table 9 shows that the main donors are Hungary and the Slovak Republic, which 

have together over 70 % of the weight. This result is reasonable because these countries 

are similar. The Netherlands completes the list of donors with a weight over 28 %. 

 

 
29 In this case, the pre-intervention period is shortened to 7 years because, in 2008, the previous family 

policy reform took place, which would affect the analysis. 
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Donor W.weights 

Greece 0.000 

Hungary 0.310 

Netherlands 0.281 

Portugal 0.000 

Slovak Republic 0.409 

Spain 0.000 

Sweden 0.000 

Table 9- Czech Republic 2015 - Weights of donors 

In Figure 17, we compare the total fertility rates of the Czech Republic to the 

synthetic ones. We can see that the lines evolved very similarly until 2014, one year 

before the intervention. It is possible that people already knew that the tax reliefs were 

planned, and they decided to have children because of this reform. After 2015 the 

difference was even bigger - the real values were significantly higher than the synthetic 

ones; the difference was approximately 0.1-0.2. For a better illustration, we can look at 

Figure 18, which displays the gaps’ evolution. In recent years there has been an increasing 

tendency. This indicates that the effect of the intervention has been present with a positive 

impact on fertility. To support this claim, we need to check the placebo test.  

 

Figure 17 - Czech Republic 2015 - Real and synthetic TFR 
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Figure 18 - Czech Republic 2015 - Gaps between real and synthetic TFR 

The results of the placebo test are in Figure 19. We can see that the black line 

representing the values for the Czech Republic provides quite extreme evolution of the 

TFR compared to the rest of the countries. Moreover, when we check the Post/Pre-

treatment MSPE ratio (see Figure 20), we see that the value for the Czech Republic is 

relatively high and, together with Spain, the values stand out compared to the rest of the 

donors. Therefore, we can conclude the significant and positive effect of the policy. 

 

Figure 19 - Czech Republic 2015 - Placebos test 
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Figure 20 - Czech Republic 2015 - Post/Pre MSPE ratio 

No previous study examined the effect of this policy, but according to previous 

research, Czech families generally do not respond to tax relief significantly. This 

conclusion is inconsistent with the results of our analysis. Based on the results, this policy 

providing higher birth grants and tax reliefs was successful in terms of increasing the total 

fertility rate. Specifically, on average, it rose by more than 0.15 in the next four years. 

We cannot decide whether the effect is lasting because we lack data. When we look at the 

total fertility rate, we see that after 2016 it increased significantly, and then it kept slightly 

increasing and almost becoming constant. The question is whether the rate lasts in the 

higher values or whether it is only a short-term reaction that disappears in the following 

years, and there would be a decline. 
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5.3 Hungary 1999 

The policies implemented in Hungary in 1999 and 2000 provided tax relief and higher 

allowances to parents. We observe the pre-intervention period 1990 – 1999 and the post-

intervention period 1999 – 2004. For the donor pool, 12 countries from the group satisfied 

the conditions and were selected, specifically: the Czech Republic, Denmark, Estonia, 

Finland, Germany, Ireland, Netherlands, Portugal, Slovak Republic, Slovenia, Spain, and 

Sweden.  

When we look at Table 10 with results for the variables, we see that except for 

primary education and share of women of reproductive age, the synthetic values fit better 

than the sample mean. However, the difference between treated and synthetic GDP values 

is alarming. This is because this parameter and secondary education have no weight in 

the model. The driving parameters are the marriage rate, women's labor force, and the 

women's unemployment rate. 

Variable Treated Synthetic Sample Mean V.weights 

GDP 4,554.499 12,394.732 18,205.444 0 

Labor force F 44.060 44.098 44.230 0.351 

Marriage rate 4.750 4.779 5.060 0.432 

Primary education 102.426 101.545 103.234 0.041 

Secondary education 91.500 99.210 108.688 0 

Tertiary education 25.816 31.102 42.758 0.035 

Unemployment F 8.207 8.212 10.741 0.139 

Reproductive age % 0.252 0.256 0.252 0.002 

Table 10 - Hungary 1999 - Comparison of variables and their weights 

When we check the donors in Table 11, we see that many have significant weight. 

Over half of it is split between the Czech Republic and Slovakia. The rest of chosen 

donors are Ireland, Slovenia, and Sweden. From both socio-demographic and economic 

perspectives, Slovenia is close to V4, so its presence among donors is reasonable. 

However, Sweden and Ireland are richer countries with different cultures, so this choice 

is quite surprising. This is the probable reason why GDP has insignificant weight and 

why the synthetic mean is that high. Therefore, we decided to provide another model 

omitting Sweden because it is the richer country from the donor pool and has a significant 

weight. 
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Donor W.weights 

Czech Republic 0.425 

Denmark 0.000 

Estonia 0.001 

Finland 0.000 

Germany 0.001 

Ireland 0.181 

Netherlands 0.001 

Portugal 0.000 

Slovak Republic 0.112 

Slovenia 0.158 

Spain 0.002 

Sweden 0.119 

Table 11 - Hungary 1999 - Weights of donors 

The results of the new model are in Table 12. When we compare them with the 

original ones, we see that some values are better for the case when Sweden is present and 

some for the other. Looking at the weight of covariates, we see that GDP is still 

insignificant, and the marriage rate has almost 50 % of the weight. However, now the 

weight of the labor force decreased by 20 %, and the unemployment rate has become 

insignificant. On the other hand, the importance of tertiary education has increased by 17 

%. Thus, in this model, the sociodemographic predictors are the driving ones. 

Variable Treated Synthetic 
Synthetic without 

Sweden 
V.weights 

V. weights 

without 

Sweden 

GDP 4,554.499 12,394.732 8,493.974 0 0.08 

Labor force F 44.060 44.098 44.536 0.351 0.157 

Marriage rate 4.750 4.779 4.817 0.432 0.478 

Primary education 102.426 101.545 99.674 0.041 0.025 

Secondary education 91.500 99.210 91.509 0 0.048 

Tertiary education 25.816 31.102 27.597 0.035 0.206 

Unemployment F 8.207 8.212 10.545 0.139 0 

Reproductive age % 0.252 0.256 0.262 0.002 0.004 

Table 12 - Hungary 1999 - Comparison of variables and weights with and without Sweden 

When we look at weights of the donors (Table 13), we see that the importance of 

Ireland slightly decreased. Moreover, the weight of the Czech Republic declined from 

42,5 % to 15 %, which is rapid. On the other hand, Slovakia and Slovenia now have 

stronger predictive power. Both models are similar and have pros and cons. To decide 

which one is better, we compare their pre-intervention MSPE to see which one is closer 
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to the actual values. The first model has 0.00308 and the second one 0.00266, so we 

choose the one without Sweden because of the lower MSPE. 

Donor W.weights W. weights without Sweden 

Czech Republic 0.425 0.152 

Denmark 0.000 0.000 

Estonia 0.001 0.000 

Finland 0.000 0.000 

Germany 0.001 0.000 

Ireland 0.181 0.116 

Netherlands 0.001 0.000 

Portugal 0.000 0.000 

Slovak Republic 0.112 0.491 

Slovenia 0.158 0.241 

Spain 0.002 0.000 

Sweden 0.119 x 

Table 13 - Hungary 1999 - Weights of donors with and without Sweden 

When we compare the total fertility rate of synthetic Hungary to the real one, in 

Figure 21 and Figure 22, we see that they evolve similarly not only before the year of 

intervention but even after. There is no considerable difference between the lines for any 

period, which means that the effect of the policy was not present.  

 

Figure 21 - Hungary 1999 - Real and synthetic TFR 
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Figure 22 - Hungary 1999 - Gaps between real and synthetic TFR 

Before making any conclusions, we need to implement the placebo test. The 

results in Figure 23 indicate that the effect of the policy was not significant because the 

black line representing Hungary is average compared to the rest of the units. The result 

of the MSPE ratio in the Figure 24 confirms the earlier findings – the ratio is very low 

compared to others which means that the reform had no impact on the TFR.  

 

Figure 23 - Hungary 1999 - Placebos test 
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Figure 24 - Hungary 1999 - Post/Pre MSPE ratio 

To conclude this analysis, we found no significant effect of the policy on the total 

fertility rate. The model fits the data quite well, and there was no change after 

implementing the policy. The placebo test and MSPE ratio both confirm this conclusion. 

According to previous studies, this policy caused lower participation of women in the 

labor force, which does not necessarily mean it boosted the TFR. 
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5.4 Hungary 2011 

In 2011, Hungary implemented another tax relief that was newly applied even to parents 

with less than three children. In this case, we have 11 donors: Austria, Belgium, Czech 

Republic, Denmark, Ireland, Lithuania, Netherlands, Poland, Slovenia, Sweden, and the 

United Kingdom. 

Firstly, we check the treated and synthetic values inTable 14. We see that most 

synthetic values fit the real ones worse than the sample mean. The reason is that 83% of 

the weight is the GDP, which fits well. We can already claim that this model would not 

provide optimal results, as one variable has the most weight. We can also look at the 

weights of donors in Table 15. The result is that only one country was chosen as the main 

donor - Poland has over 95 %, which warns us that the model's fit probably will not be 

optimal. Surprisingly, the country with the second highest weight is Sweden. 

Variable Treated Synthetic Sample Mean V.weights 

GDP 13,626.733 13,631.257 38,435.475 0.832 

Labor force F 45.677 45.007 45.843 0.003 

Marriage rate 3.900 6.156 4.939 0 

Primary education 100.196 95.800 101.400 0 

Secondary education 96.405 97.206 109.739 0.165 

Tertiary education 65.539 70.885 69.581 0 

Unemployment F 9.173 10.241 7.148 0 

Reproductive age % 0.237 0.252 0.242 0 

Table 14 - Hungary 2011 - Comparison of variables and their weights 

 

Donor W.weights 

Austria 0.002 

Belgium 0.000 

Czech Republic 0.004 

Denmark 0.000 

Ireland 0.001 

Lithuania 0.007 

Netherlands 0.001 

Poland 0.951 

Slovenia 0.000 

Sweden 0.034 

United Kingdom 0.000 

Table 15 - Hungary 2011 - Weights of donors 



62 

 

When we compare the synthetic and actual values of the TFR in Figure 25 and 

Figure 26, we see that the fit is poor in the pre-intervention period. Until 2007, it behaves 

well; however, there is a massive difference between the true and synthetic values for 

2008-2011. This confirms the problem with the model. When we look at the lines after 

the intervention, we see that the real values are higher than synthetic ones, which would 

mean that the policy had a positive impact on the TFR, but due to problems with the fit, 

we cannot conclude anything. 

 

Figure 25 - Hungary 2011 - Real and synthetic TFR 

 

Figure 26 - Hungary 2011 - Gaps between real and synthetic TFR 

 

 



63 

 

We should check the placebo test in Figure 27, where we see that Hungary is 

average compared to the rest and that the y scale is quite large compared to previous 

cases. The only deflection of the line representing Hungary occurred between 2009 and 

2011. Looking at the MSPE (Figure 28), we see that Hungary has one of the lowest values 

confirming insignificance. 

 

Figure 27 - Hungary 2011 - Placebos test 

 

Figure 28 - Hungary 2011 - Post/Pre MSPE ratio 

Unfortunately, we could not provide a sufficient model that would fit the pre-

intervention period, which means we cannot tell whether this policy significantly 

impacted the total fertility rate. From the evolution of the rate in Hungary, we can say 

that after 2008, some unexpected events occurred, and the rate declined rapidly. After 

2011, the year of intervention, the rate has been increasing for a few years, but we cannot 



64 

 

decide whether it was the effect of the policy. Some researchers concluded that one of the 

most important causes of the increase was a deceleration of postponements of childbirths. 

We also tried to provide a different model in which we excluded the primary donor 

– Poland. The results are in Appendix in Table 25 and Table 26. The model provided 

more balanced parameters' weights, but the synthetic values' fit was worse than in the 

previous one. The main donors are Lithuania and Czech Republic, which are both 

reasonable. However, when we look at the evolution of real and synthetic TFR (Figure 

43), we see that until 2006 the fit is good, but then the synthetic values are much higher 

than the real ones. We can conclude that this model provides a worse fit. Thus, we keep 

the one where Poland is included. 

When we focus on the evolution of TFR in Poland and Hungary, we see that these 

two evolved similarly. In Poland, there was a rapid decline as well; however, it occurred 

in later years. This is the reason why the fit is poor because synthetic Hungary copies the 

evolution of Poland, which was quite different. There was a significant decline in TFR in 

some countries between 2008 and 2011. This decline was attributed to a temporary 

increase that occurred earlier. Another explanation for this decline might be the fact that 

in 2008 there was a major financial crisis that affected the whole world. People were 

unsure about the future, so they might postpone starting a family. However, the declining 

rates concerned only a few countries in this period, so this explanation is limited. 
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5.5 Poland 2006 

The policy implemented in 2005-2006 extended maternity leave and provided tax relief. 

In this case, we have seven donors – Belgium, Denmark, Estonia, Hungary, Italy, Latvia, 

and Lithuania.30 When we compare the values of synthetic Poland to the true values in 

Table 16, we see that some of them fit better than the sample mean, the exceptions are 

the female labor force and primary and tertiary education, but the differences are quite 

small. The variables which have the biggest weights are the share of women of 

reproductive age, marriage rate, and GDP. Both economic and socio-demographic 

parameters are significantly represented, and all variables have a nonzero weight. 

Variable Treated Synthetic Sample Mean V.weights 

GDP 6,606.387 6,630.642 18,666.826 0.154 

Labor force F 45.518 48.523 45.938 0.023 

Marriage rate 5.250 5.228 4.919 0.227 

Primary education 95.912 102.279 101.776 0.087 

Secondary education 101.150 102.645 111.503 0.105 

Tertiary education 60.353 68.373 64.673 0.013 

Unemployment F 19.078 10.056 8.768 0.068 

Reproductive age % 0.263 0.254 0.245 0.322 

Table 16 - Poland 2006 - Comparison of variables and their weights 

Based on the results in Table 17 , two countries were chosen from the donor pool 

to create synthetic Poland – Lithuania with 82.8 % and Hungary with 17.2 %. Both 

choices are reasonable because Poland is close to Lithuania geographically, and these 

countries are also similar in socioeconomic and cultural aspects. The reasoning for 

Hungary is that both countries are members of the V4 group sharing similar aspects. 

Donor W.weights 

Belgium 0.000 

Denmark 0.000 

Estonia 0.000 

Hungary 0.172 

Italy 0.002 

Latvia 0.000 

Lithuania 0.828 

Table 17 - Poland 2006 - Weights of donors 

 
30 Austria also satisfied the conditions, but we excluded it from the donor group due to missing data. 
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Figure 29 and Figure 30 show the comparison of real and synthetic total fertility 

rates for Poland in the pre-and post-treatment periods. The lines have followed a similar 

trend for the most part, with actual values being slightly below the synthetic values since 

2002, four years prior to any intervention. This negative difference suggests a potential 

negative impact on the TFR. This was evident in 2002 when the rate significantly 

decreased due to the government's decision to stop providing insurance coverage for 

hormonal contraceptives and reduce maternity leave from six to three months. 

Consequently, in 2003, Poland's TFR reached its lowest point. 

The most significant difference between real and synthetic values is observed in 

the graph's last year (2011), where the real value decreased from 1.40 to 1.33. This 

decrease was observed in more countries, such as Hungary and Romania, where the trend 

of boosting TFR suddenly stopped (Lanzieri, 2013). This event also explains the previous 

case where we analyzed the impact of the 2011 policy implemented in Hungary. 

However, when we focus on the 2006 policy implementation, there seems to be no 

significant effect. 

 

Figure 29 - Poland 2006 - Real and synthetic TFR 
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Figure 30 - Poland 2006 - Gaps between real and synthetic TFR 

The results of the placebo tests in Figure 31 confirm our conclusion. The line 

representing Poland has no extreme values compared to the donor group. In both the pre-

and post-intervention period, it is close to zero compared to the rest of the units. The 

MSPE ratio (Figure 32) is also relatively low, which means that the effect of the policy is 

not significant. 

 

Figure 31 - Poland 2006 - Placebos test 
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Figure 32 - Poland 2006 - Post/Pre MSPE ratio 

The analysis showed that the policy did not impact the total fertility rate. However, 

a significant negative effect of the restriction implemented in 2002 led to a decline in 

TFR, resulting in the lowest rate a year later. Because of this event, the analysis is 

probably distorted, and we have no evidence that the policy implemented in 2006 boosted 

the TFR. As in the previous case for Hungary, Poland suffered from a severe decline of 

TFR in 2011 when the trend stopped. This occurred in more countries, and it stabilized 

in 2013-2014. 
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5.6 Poland 2016 

The findings and conclusions of the previous analysis outline one of the probable reasons 

why Poland implemented another family policy in 2016. This one was called the Family 

500+, and it aimed to support fertility rates and reduce poverty among families by 

providing them with cash benefits. In this case, we have nine donors – Finland, France, 

Hungary, Italy, Netherlands, Portugal, Slovak Republic, Spain, and Sweden. The post-

intervention period is, in this case, only three years, as we lack data for recent years. 

When we look at the results of variables and their weights in Table 18, we see that 

tertiary education has over 70 % of the weights, which is quite surprising because this 

variable is not considered the most significant. Other significant parameters are the GDP 

and the female labor force. Except for the unemployment rate of women, the synthetic 

values are better than the sample mean. 

Variable Treated Synthetic Sample Mean V.weights 

GDP 13,328.423 23,384.184 34,503.977 0.127 

Labor force F 44.865 45.414 46.260 0.113 

Marriage rate 5.100 4.153 4.081 0 

Primary education 102.170 103.066 104.293 0.008 

Secondary education 103.786 109.087 114.162 0.035 

Tertiary education 70.479 69.791 68.307 0.716 

Unemployment F 9.325 18.992 11.537 0 

Reproductive age % 0.241 0.244 0.228 0.001 

Table 18 - Poland 2016 - Comparison of variables and their weights 

When we look at donors in Table 19, we see that Spain has more than 50 % weight, 

which is surprising. This is the probable cause of the high impact of tertiary education. 

However, when we look back on Figure 2 from the study by Thévenon and Gauthier 

(2011), we see that Spain is in the same family policies approach group as the V4 

countries. The rest of the selected countries – Hungary and the Slovak Republic is 

reasonable. 
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Donor W.weights 

Finland 0.000 

France 0.000 

Hungary 0.022 

Italy 0.000 

Netherlands 0.000 

Portugal 0.000 

Slovak Republic 0.437 

Spain 0.541 

Sweden 0.000 

Table 19 - Poland 2016 - Weights od donors 

We rerun the analysis without Spain to see whether the estimates would fit better. 

The results are in Table 20. We see that the values of the parameters after excluding Spain 

are closer to the real ones except for the tertiary education, the weight of which is now 

close to zero. The new donors are Slovak Republic (44 %), Italy, Portugal, and Hungary 

(Table 21). These results fit as well because Italy and Portugal also belong to the same 

group as V4 members regarding the types of family policies. 

Variable Treated Synthetic 
Synthetic 

without Spain 
V.weights 

V.weights 

without Spain 

GDP 13,328.423 23,384.184 22,001.857 0.127 0.12 

Labor force F 44.865 45.414 44.996 0.113 0.502 

Marriage rate 5.100 4.153 4.117 0 0 

Primary education 102.170 103.066 101.823 0.008 0.264 

Secondary education 103.786 109.087 99.848 0.035 0.028 

Tertiary education 70.479 69.791 58.077 0.716 0.037 

Unemployment F 9.325 18.992 12.608 0 0 

Reproductive age % 0.241 0.244 0.238 0.001 0.049 

Table 20 - Poland 2016 - Comparison of variables and their weights with and without Spain 

Donor W.weights W.weights without Spain 

Finland 0.000 0.001 

France 0.000 0.000 

Hungary 0.022 0.117 

Italy 0.000 0.249 

Netherlands 0.000 0.001 

Portugal 0.000 0.191 

Slovak Republic 0.437 0.441 

Spain 0.541 X 

Sweden 0.000 0.000 

Table 21 - Poland 2016 - Weights of donors with and without Spain 
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Both models have pros and cons, which is why we should check the MSPE in the 

pre-intervention period for both cases. In the first model, in which Spain is included, the 

MSPE of Poland equals 0.000773; for the second model, the MSPE is 0.00141, which is 

almost two times higher. Thus, we choose the model where Spain is included because of 

the lower MSPE. Now we can compare the actual and synthetic Poland in Figure 33 and 

Figure 34. We see that synthetic Poland is above the real one for the whole period, so the 

model's fit is not optimal. However, when we look at what occurred around the year of 

intervention, we see that the TFR had an increasing tendency since 2015 - before the 

reform was implemented. The increase between 2016 and 2017 was rapid – by 

approximately 0.07 points. Another interesting finding is that it lasted only one year and 

then it slowly declined. In other words, people reacted to this policy quickly. It probably 

motivated them to have a child earlier than they planned. Therefore, the effect of the 

policy might have had a positive effect, but only in a short-term scenario.  

 

Figure 33 - Poland 2016 - Real and synthetic TFR 
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Figure 34 - Poland 2016 - Gaps between real and synthetic TFR 

When we look at the placebo test (Figure 35), we realize that the black line is quite 

average in the pre-intervention period compared to donors31. After 2016, all lines move 

significantly far from the zero line. For Poland, in the first year the value is extreme. In 

Figure 36, we see that the MSPE ratio for Poland is somewhere in the middle of all 

countries. This result is in line with claiming that the effect of the policy was only in the 

short term. Just for the complete analysis, we also look at how the results would look, if 

Spain was excluded. The results are in Appendix in Figure 44, and we see that the fit in 

the pre-intervention period is worse than the one we chose.  

 

Figure 35 - Poland 2016 - Placebos test 

 
31 Spain and Finland were excluded because their MSPE was too high. 
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Figure 36 - Poland 2016 - Post/Pre MSPE ratio 

Based on this analysis, the effect of the Family 500+ program in Poland had a 

positive impact on the TFR in the short term, which corresponds with findings by previous 

studies. There was an increase of approximately 0.07 in the rate one year after the reform, 

and in the next two years, it slightly decreased. The explanation is that people decided to 

have children earlier to obtain the cash benefit; therefore, in 2017 cumulated the number 

of families which planned to have a child in the next few years. In other words, the policy 

motivated them to have a child earlier. Because we lack further data, we cannot directly 

say there was no longer effect, but based on the analysis, it is very probable. 
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5.7 Slovak Republic 2011 

The only policy we want to analyze for Slovakia was implemented in 2011 when the 

government prolonged and increased maternity leave. The control group is, in this case, 

the same as for Hungary in 2011, which means we have 11 donors – Austria, Belgium, 

Czech Republic, Denmark, Ireland, Lithuania, Netherlands, Poland, Slovenia, Sweden, 

and the United Kingdom. 

When we compare the synthetic values and sample mean to the real ones listed in 

Table 22, we see that three variables fit better for the sample mean – marriage rate, 

primary education, and tertiary education. Based on the weights, the driving factors are 

secondary education, GDP, and the marriage rate, which means that both 

sociodemographic and economic groups are represented. 

Variable Treated Synthetic Sample Mean V.weights 

GDP 16,614.283 15,635.488 38,435.475 0.295 

Labor force F 44.624 45.169 45.843 0.001 

Marriage rate 4.917 5.308 4.939 0.22 

Primary education 102.039 96.774 101.400 0.009 

Secondary education 92.216 97.446 109.739 0.37 

Tertiary education 53.013 75.227 69.581 0 

Unemployment F 13.235 9.214 7.148 0.105 

Reproductive age % 0.262 0.249 0.242 0 

Table 22 - Slovakia 2011 - Comparison of variables and their weights 

Only two donors were chosen from the group – Poland, which has 70%, and 

Slovenia, with 30 % (Table 23). This choice is relevant due to Slovakia's similarity to 

Poland from economic and cultural perspectives. Slovenia is often mentioned together 

with Austria as a member of the V4+ group. Thus, its significance is relevant as well.  
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Donor W.weights 

Austria 0.000 

Belgium 0.000 

Czech Republic 0.000 

Denmark 0.000 

Ireland 0.000 

Lithuania 0.000 

Netherlands 0.000 

Poland 0.701 

Slovenia 0.299 

Sweden 0.000 

United Kingdom 0.000 

Table 23 - Slovakia 2011 - Weights of donors 

The evolution of TFR of the real and synthetic Slovakia displayed in Figure 37 

indicates that the intervention probably had no significant effect. In the period before 

2011, the lines evolve similarly, and there is a slight difference between them (they do 

not fit perfectly). One year after the implementation of the policy, the TFR of Slovakia 

decreased rapidly. For three years, it was lower than synthetic Slovakia, which means that 

the policy had a negative effect. In Figure 38, we see the gaps between these two lines. 

Again, after the implementation, the line is in negative values meaning a negative effect, 

but the significance is poor. When we look back at Figure 37, we see something 

interesting. The black line seems to copy the dashed line with a one-year lag. This is 

because Poland drives synthetic Slovakia, and its actual values are one year ahead of the 

evolution in Slovakia. Between 2008 and 2011, the TFR behaved differently across the 

countries due to the previous boom, as we have already mentioned. This trend affected 

TFR in Slovakia later than in other countries. 
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Figure 37 - Slovakia 2011 - Real and synthetic TFR 

 
Figure 38 - Slovakia 2011 - Gaps between real and synthetic TFR 

The result of the placebo test is as expected – the black line representing Slovakia 

in Figure 39 is average compared to the grey lines representing donors. Moreover, the 

MSPE ratio (Figure 40) is one of the lowest compared to the rest of the countries, which 

confirms previous results.  
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Figure 39 - Slovakia 2011 - Placebos test 

 

Figure 40 - Slovakia 2011 - Post/Pre MSPE ratio 

The analysis results provided no evidence that the policy implemented in Slovakia 

in 2011 significantly affected the total fertility rate. The reform was implemented when 

the European countries experienced significant changes in TFR, which is why the model 

does not fit perfectly. 
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5.8 Robustness check 

To check the robustness of our results, we provide the difference-in-differences (DiD) 

analysis. This approach of validation of results of SCM by DiD was used in several 

studies. For example, Hu et al. (2018) examined the effect of Medicaid32 expansions on 

consumer financial outcomes, where both methods provided similar results. Before 

sharing our findings, we will briefly explain the DiD method. The idea is to observe the 

variable of interest before and after the treatment. Unlike for the SCM, the weights of 

members in the control group are the same for all, or there is only one control unit. The 

DiD equation is as follows: 

𝑦 = 𝛽0 + 𝛽1 ∗ 𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 +  𝛽2 ∗ 𝑃𝑜𝑠𝑡 𝑌𝑒𝑎𝑟 +  𝛽3 ∗  𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 ∗ 𝑃𝑜𝑠𝑡 𝑌𝑒𝑎𝑟 +  𝑒 

In Figure 41 the intuition behind this method is visualized. The blue line represents 

the control unit or group that experienced no change in the outcome variable after the 

intervention (represented by the vertical dashed line). The red line represents the treated 

unit for which a significant increase occurred after the intervention. The dashed green line 

is an outcome that would happen if the treatment was not implemented. The interpretation 

of the coefficients is: 

• 𝛽0 is the initial value of the outcome variable for the control group 

• 𝛽1 is the difference of the outcome between the control and treated unit 

• 𝛽2 is the difference between the pre- and post- intervention period for the control 

group 

• 𝛽3 is the treatment effect  

𝛽3 is our variable of interest because it indicates the significance and degree of change. It 

is the difference-in-differences estimator.  

This is the basic setup of the model. We also decided to include the control 

variables to preserve the analysis's consistency. The control group was defined the same 

for each policy as in the synthetic control method, and so was the pre and post-treatment 

period. We aim to determine whether the DiD analysis provides similar results as the 

synthetic control method. 

 
32 Health insurance program in the USA. 
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Figure 41 - Difference-in-differences 

The results of the DiD analysis are in Appendix in Table 27 and Table 28. When 

we look at the two policies implemented in the Czech Republic, the DiD provides results 

corresponding with our previous findings. Firstly, most of the covariates are significant, 

and both R2 and adjusted R2 capturing the proportion of explained variance are high. In 

other words, both models provide evidence of a good fit. The critical variable we are 

interested in is the DiD estimator, which determines whether and at which level the effect 

of the policy was present. In both cases for the Czech Republic, the coefficient is 

statistically significant and positive, which means that the policies positively affected the 

TFR. For the policy implemented in 2015, the results are in line with our findings. 

Regarding the policy in 2008, we were careful about the interpretation of the SCM results 

and there was no evidence a longer impact. However, there a short-term effect of the 

policy was present. Overall, the analysis aligns with our previous results, which support 

their relevance. 

When we focus on policies in Hungary, the results of the DiD in Table 27 suggest 

that for the tax relief policy in 1999, the fit of the model is good and that there was no 

significant impact of the policy on the TFR. This conclusion is in line with our previous 

findings. The SCM analysis of the second policy, introduced in 2011, did not provide 

relevant results, and we could not conclude anything. For the DiD analysis, the conclusion 

is the same. Only three of the 11 parameters are significant, and the R2 is lower than in 

previous cases (up to 20 %). The cause of this might arise from several reasons. One could 
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be an omitted variable bias, meaning that one or more important explanatory variable is 

missing. However, we see that for the year 1999, the fit with the same covariates was 

much better, and it is improbable that it would be the cause. Another reason might be 

some external causes, which we already discussed – a massive postponement of childbirth 

in several European countries, the economic crisis in 2008, and the previous baby boom. 

The results for policies implemented in Poland are in Appendix in Table 28. For 

the policy in 2006, when both extension of maternity leave and tax relief occurred, the 

SCM provided no significant results as the model fit was poor. On the other hand, the  

DiD method came with a good fit – most of the variables are significant, and the variance 

is explained at a high level (over 80 %). The coefficient of treatment is insignificant, 

meaning there was no effect of the policy. The Family 500+ program in 2016 was proved 

to affect the TFR positively, and the DiD method confirmed this finding. The results show 

that the coefficient is positive and statistically significant. 

In the case of Slovakia, there was only one policy that we analyzed. It was the 

reform in 2011, and we could not conclude anything due to a bad fit of the model. The 

DiD analysis provides similar results (Table 28) as in the case of Hungary in 2011 – only 

four covariates were significant, and the R2 is lower than in previous cases. Again, this 

finding confirms our suspicion of the presence of external events in this period causing 

unpredictability of the TFR; thus, we cannot analyze the effect properly. 

Overall, the robustness check validated our previous findings, increasing the results' 

relevance. However, we can only say a little about the effects of policies implemented in 

2011 in Hungary and Slovakia because both models provide a poor fit due to external 

causes. 
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5.9 Results overview and discussion 

The Czech Republic is defined by long maternity leave and a traditional approach, as 

mothers tend to stay at home and fathers earn money. We analyzed the effects of two 

policies. The first one was implemented in 2008, and it provided parents with flexibility 

regarding the length of parental leave, where the longest possible option was up to the 

child's fourth birthday. The effect of this policy was that the intervals between births 

shortened, possibly boosting fertility rates (Šťastná, 2019). The results of our analysis 

suggest that there might have been an immediate boom raising the TFR by 0.1 in the two 

following years, and then it declined back. There was no long-term impact of this policy. 

The second policy occurred in 2015 when the birth grant was raised and was provided to 

all parents. Moreover, the tax reliefs increased. The analysis provided evidence that this 

policy positively affected the TFR even in a longer time perspective, specifically by 0.15. 

The positive impact is in line with previous findings. It is worth noting that the results 

confirmed that Czech families value the cash benefits the most. The policy in 2008 

provided parents with flexibility, and the positive impact was only short-term. On the 

other hand, the policy in 2015 provided families with additional money, and the effect of 

such a program on the TFR was higher and longer. In conclusion, both policies were 

successful in having a positive impact on the TFR. 

Secondly, we focused on Hungary, the country which spends the highest proportion 

of GDP on families and is often said to be generous. The policies increasing tax reliefs 

and allowances implemented in 1999 and 2000 did not affect the total fertility rate. The 

previous findings say that the result was lower female participation in the labor force, 

which is usually correlated to a higher TFR. However, our analysis found no evidence of 

such an effect. The second policy was implemented in 2011 and involved tax reliefs as 

well; these were higher than the previous ones. According to previous findings, this policy 

boosted fertility rates; however, we were not able to provide a sufficient model due to 

external events around 2011. Thus, we cannot say anything about its effect on the TFR. 

We conclude that the cash benefits policies implemented in Hungary are not much 

effective compared to the amount of money spent on them.  

For Poland, we firstly focused on the policy implemented in 2006, which prolonged 

maternity leave, and one year later, a universal birth grant came into force. Previous 

studies found a small positive impact. Our analysis provided no evidence of significance. 



82 

 

The second policy was the Family 500+ program in 2016, providing families with cash 

benefits. Our results say that the effect of the policy was short-term and positive. The 

immediate reaction was an increase of approximately 0.07 of the TFR. However, the rate 

declined after one year, and this tendency lasted until 2019 (last available data). Thus, 

there is no long-term effect. As in the case of the Czech Republic, the cash benefits are a 

significant motivation for having children. However, the impact was only temporary 

regarding the Family 500+ program, which cost a record sum of money. In conclusion, 

Poland's government is relatively newly investing in family policies, and in recent years 

it has introduced more supporting programs. One of the examples is the Polish Deal which 

took effect in 2022, providing families with additional cash benefits for second and 

subsequent children. The main challenge for the future is to allocate the money for the 

programs sensibly and ensure a longer-term effect. In the optimal case, the policies 

became successful, boosting the TFR and solving the problem of ageing and decreasing 

population. 

The last V4 member is the Slovak Republic, where family policies are limited. In this 

case, we had only one policy to analyze – the one implemented in 2011, which prolonged 

maternity leave. As for the case of Hungary in 2011, the model was insufficient, and we 

cannot make any conclusion regarding the efficiency of this policy. Of the four countries, 

Slovakia is the least proactive in implementing family policies. Similarly to Poland, the 

government leaves most of the responsibilities to parents. Unlike Poland, there are no 

activities of introducing new programs. When we look back at the TFR of Slovakia 

compared to the rest of the countries (Figure 5), we see that it has grown parallelly with 

the Czech Republic in recent years. Moreover, in 2020 it reached a higher value than the 

OECD average; thus, the situation is now better than for Poland and Hungary. 
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6. Conclusion 

Even though the global population is still increasing, developed countries have severe 

problems with declining total fertility rates. This causes an ageing population and a lack 

of labor force. In order to encourage people to have more children, countries have 

developed several policies to motivate families. 

In this thesis, we focused on fertility supportive policies implemented in the V4 

group. The main motivation was that all these countries experienced a rapid decline of 

the TFR after the fall of communism in 1989, and we wanted to map how they dealt with 

the difficult situation and which tools appeared to be the most effective ones. Moreover, 

we also wanted to know whether there are any similarities between the approaches and 

their impacts on the TFR. Previous researches have already studied the impact of family 

policies in these countries, but they focused only on one country (Kábelová & Arltová, 

2020; Szabó, 2017) or contrary on a wider group of countries (Thévenon, 2011; Luci-

Greulich & Thévenon, 2013). 

We described the setting of each V4 country separately and analyzed two family 

policy reforms for each, except for Slovakia, where we registered only one. We used the 

synthetic control method, which is commonly used for evaluating the effect of given 

policies or other types of treatment. As the control group, we used countries that are the 

members of both the OECD and the EU. The results were then checked for robustness via 

the DiD analysis. 

Based on our results, the Czech Republic successfully motivates parents to have 

children. According to our results, both analyzed policies had a significant and positive 

impact. For the policy providing the choice of the length of parental leave implemented 

in 2008 the effect was short-term. On the other hand, the results suggest that the policy 

introduced in 2015 providing birth grants and tax reliefs had a longer-term effect on the 

TFR. 

Out of the V4 countries, Hungary spends the most public finance on families. 

According to our results the tax relief policy implemented in 1999 had no significant 

impact on the TFR. The second tax relief policy was in 2011, for which we found no 
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significant model, thus we cannot make any conclusions. According to Szabó (2017), the 

policy was successful as it resulted in an increase of the newborns by 2 %.  

Poland had been saving on families for several years. The share of GDP spent on 

the policies was one of the lowest, so the government left the responsibility of financing 

to parents. The policy implemented in 2006 providing tax reliefs and cash benefits to 

families had no significant impact according to our results. In 2016, the cash benefit 

program called Family 500+ was introduced and cost a record sum. Polish parents reacted 

positively, and the TFR increased significantly, however, the effect lasted only for a short 

time, and then the level returned to the original. This conclusion is in line with previous 

findings concluding positive but small impact.  

Slovakia is specific case because the topic is less discussed than in other countries. 

Moreover, the public spending on families is low; and unlike in Poland, this trend is still 

lasting. The only policy we analyzed was the one in 2011 regarding changes in maternity 

leaves. As for Hungary due to external causes, we could not provide sufficient model and 

cannot conclude anything about the effect. However, when we look at the recent evolution 

of the TFR, we see that it is increasing, and in 2021 it was higher than the OECD average. 

In conclusion, the Slovakia’s TFR is evolving positively, so there is no driver for the 

government to do some activities in this field or spend more money. 

Based on our results, the countries behave differently regarding implementing 

family policies and reacting to them. Finding a universal policy tool that would increase 

the TFR in all four countries would be challenging. The Czech Republic appreciates the 

cash benefits, and the effect of them is significant. Hungary cuts the share on cash benefits 

policies, which appeared to be ineffective and rather invests in benefits in kind. Poland 

started to allocate more money to families in the recent years, yet the effectiveness is 

limited. Slovakia seemingly supports families the least, but the TFR evolves positively, 

thus it seems there is no need for the government interference. 

Our thesis has several limitations and possibilities for extensions. Firstly, we could 

not provide a sufficient model for two policies implemented in 2011. The probable reason 

is that in 2008 there was a global economic crisis, and the countries reacted differently. 

In some cases, the rate decreased rapidly and immediately; others felt the repercussion 

with a time lag, while in some countries, the rates even increased. The second point to 

stress is that this thesis focused only on the effects of cash benefits because all of the V4 
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countries spend more finances on them. However, in the recent years the benefits in kind 

are uprising, and all V4 countries spend more and more finances on them. Analyzing the 

effects and comparing them with the cash benefits would be an interesting future 

extension. 
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Appendix  

 

Figure 42 - United Nation's projections of the total fertility rate 
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Table 24 - Overview of family policy reforms in countries in the control group 

 

 

 

Country 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Austria X

Belgium X X X

Czech Republic X X

Denmark X X

Estonia X

Finland X X X

France X X X X

Germany X X

Greece X X

Hungary X X

Ireland

Italy X X X

Latvia X X X

Lithuania X X

Luxembourg X

Poland X X

Portugal X

Slovak Republic X X

Slovenia

Spain

Sweden X

The Netherlands

United Kingdom X X

Country 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Austria X X

Belgium X X X

Czech Republic X X

Denmark X X X

Estonia X X X

Finland X

France X

Germany X X X

Greece X X X

Hungary X X

Ireland X X X X

Italy X X

Latvia X X

Lithuania X

Luxembourg X

Poland X X X X

Portugal X X X

Slovak Republic X X X

Slovenia X X X

Spain X X X

Sweden X

The Netherlands X

United Kingdom X X
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Variable Treated Synthetic 
Synthetic 

without Poland 
V.weights 

V.weights 

without Poland 

GDP 13,504.028 13,631.257 14,528.744 0.862 0.607 

Labor force F 45.607 45.007 48.129 0.001 0.004 

Marriage rate 3.960 6.156 6.138 0 0 

Primary education 100.232 95.800 101.437 0 0.044 

Secondary 

education 
96.326 97.206 102.798 0.136 0.205 

Tertiary education 66.129 70.885 77.551 0.001 0.008 

Unemployment F 8.812 10.241 8.527 0 0.132 

Reproductive age % 0.238 0.252 0.252 0 0 

Table 25 - Hungary 2011 - Comparison of variables and  weights with and without Poland 

 

Donor W.weights W.weights without Poland 

Austria 0.002 0.000 

Belgium 0.000 0.000 

Czech Republic 0.004 0.287 

Denmark 0.000 0.000 

Ireland 0.001 0.000 

Lithuania 0.007 0.713 

Netherlands 0.001 0.000 

Poland 0.951 X 

Slovenia 0.000 0.000 

Sweden 0.034 0.000 

United Kingdom 0.000 0.000 

Table 26 - Hungary 2011 - Weights of donors with and without Poland 
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Figure 43 - Hungary 2011 - Real and synthetic TFR without Poland as donor 

 

Figure 44- Poland 2016 - Real and synthetic TFR without Spain 
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 Dependent variable: 

 Total fertility rate 

  CZ 2008 CZ 2015 HU 1999 HU 2011 

GDP 0.00000*** 0.00001*** 0.00000*** 0.00001*** 

  (0.00000) (0.00000) (0.00000) (0.00000) 

FemLF 0.028*** 0.014** 0.082*** -0.023*** 

  (0.004) (0.006) (0.010) (0.008) 

Marrt 0.035*** 0.088*** 0.140*** 0.050*** 

  (0.012) (0.014) (0.020) (0.012) 

Prim -0.002* 0.001 -0.003** 0.001 

  (0.001) (0.001) (0.001) (0.001) 

Sec 0.004*** -0.001 0.003*** 0.001 

  (0.001) (0.001) (0.001) (0.001) 

Tert -0.002*** 0.001 -0.001 0.001 

  (0.001) (0.0004) (0.001) (0.001) 

UnemF 0.001 -0.007*** 0.005 0.004 

  (0.004) (0.001) (0.005) (0.004) 

RepA -12.364* -1.617* -0.652 -1.958 

  (1.403) (0.841) (2.204) (1.261) 

Treated -0.104** 0.035 0.299** -0.042 

  (0.043) (0.025) (0.119) (0.050) 

Post – Year -0.081*** -0.014 -0.122*** -0.008 

  (0.024) (0.022) (0.031) (0.026) 

DiD 0.254*** 0.136*** -0.151 0.061 

  (0.066) (0.038) (0.130) (0.075) 

Constant 2.905*** 0.686* -2.848*** 2.360*** 

  (0.419) (0.411) (0.735) (0.516) 

Observations 192 120 82 192 

R2 0.764 0.907 0.824 0.687 

Adjusted R2 0.749 0.897 0.797 0.668 

Residual Std. 

Error 
0.119 (df = 180) 0.063 (df = 108) 0.112 (df = 70) 0.138 (df = 180) 

F Statistic 
52.857*** (df = 11; 

180) 

95.493*** (df = 11; 

108) 
29.858*** (df = 11; 70) 

35.949*** (df = 11; 

180) 

Note: *p**p***p <0.01 

Table 27 – Difference-in-differences – Czech Republic and Hungary 
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 Dependent variable: 

 Total fertility rate 

  PL 2006 PL 2016 SK 2011 

GDP 0.00001*** 0.00001*** 0.00001*** 

  (0.00000) (0.00000) (0.00000) 

FemLF 0.025*** 0.033*** -0.023*** 

  (0.004) (0.006) (0.008) 

Marrt 0.026** 0.066*** 0.048*** 

  (0.011) (0.018) (0.012) 

Prim -0.003*** 0.006*** 0.001 

  (0.001) (0.001) (0.001) 

Sec 0.003*** -0.005*** 0.0005 

  (0.001) (0.001) (0.001) 

Tert -0.004*** -0.002** 0.001 

  (0.001) (0.001) (0.001) 

UnemF -0.009*** -0.003 0.005 

  (0.003) (0.003) (0.004) 

RepA -2.056 -5.075*** -2.143* 

  (2.197) (1.440) (1.269) 

Treated 0.089** -0.002 -0.091 

  (0.041) (0.051) (0.056) 

Post – Year 0.042* -0.086*** -0.013 

  (0.024) (0.031) (0.026) 

DiD -0.093 0.159** 0.034 

  (0.056) (0.076) (0.076) 

Constant 0.809 0.684 2.412*** 

  (0.587) (0.477) (0.516) 

Observations 128 140 192 

R2 0.830 0.787 0.692 

Adjusted R2 0.814 0.769 0.673 

Residual Std. 

Error 
0.089 (df = 116) 0.117 (df = 128) 0.138 (df = 180) 

F Statistic 51.472*** (df = 11; 116) 43.089*** (df = 11; 128) 36.771*** (df = 11; 180) 

Note: *p**p***p<0.01 

Table 28 - Difference-in-differences – Poland and Slovakia 

 


