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Abstract:

In this paper I will focus on establishing the relationship between female labor participation and the birth rate, and determining which governmental policies have the most effect on either of the two issues. This is tested by using several regressions on the data and graph analysis. The importance of the increase in both factors is their direct effect on the aging problem, and part of its solution – increase of both of them will bring bigger new generations, and more working taxpayers. One of the most important results is the establishment of positive relation between female labor participation and fertility in the observed OECD countries. This means that they can indeed be increased at the same time. However, it might be caused by other factors, and not necessarily means violation to the economic intuition, namely, that they are negatively related – it can be just the proof, that the government can indeed stimulate both at the same time.
Keywords: family labor participation, birth rate, aging
1. Introduction
What is aging and why this is an issue? In the recent years the problem of aging is more and more cited in the media and widely discussed in the society. After the second world war, when the so-call baby boom occurred, to compensate for the war losses. The years of cooperation and peace followed and people had longer life-expectancies. This, on the other hand, with the current retiring age of on average 64 years old in the OECD countries, produced a society within which pensioners have more than 10+ years left to enjoy their life. Nowadays, there are many countries, struggling with their aging problem. Japan, for example, is a country with the highest life expectancy in the world
 with around 86,06 years expected at birth for women. Besides, it has the most elderly people in the world, with around 22,1% in 2008, and expectance of 39,6% of the total population in 2050. 
Below you can see a graph of the aging expectancy for the EU-25 for the years since 1960 until 2050. The graph shows that there is a steady decline in the ratios of underage population and a large increase in the 80+ group. The increase in quality of life, innovation in medical care, and establishment of the many peace-keeping organizations have made people more relaxed about their future, and thus, their life-expectancies have increased.

Figure 1. Population structure by major age groups
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With the increase of the standard of life and education amongst women, many of them took more time for higher education, focusing more on their career, and thus they have children at later stages of their life when they are able to support them. This trend is still valid for our society. Women choose for a small amount of kids to be able to take care of them. The image of the contemporary woman has changed from being a mother and house wife to a modern woman, switching between work and children, and often has to sacrifice one for the other. 
The labor economics theory tells us that children can be perceived as a normal good, thus, when the income increase women are more willing than before to have children. However, the other theory is that having children means giving up on salaries, thus there is an opportunity cost of lost market value. This implies that it is more profitable to have children in the early stages of your life, when the women are fresh from university and just about to enter the labor force, than to wait until they have higher market value. Yet many women give birth in their 30ths, influenced by the first theory. 
There are some of the issues which will be discussed in the following literature review, by giving the opinion and facts from the cited authors. The main thing which I will try to describe with this paper is how those two factors are correlated, and what the government can do to increase them both, since it will be a plausible solution for the aging problem – both by making people parents, and by giving more confidence to women. Besides, the general idea is that by supporting these two domains, European countries can achieve the goal of coping with the aging problem more easily and naturally than with other measures. The discussion will focus on European countries, which are part of OECD. 
The intuitive response is that without any government regulations the fertility and female labor supply, cannot have positive correlation, due to the economic growth and development, and the increasing cost of having children. However, there are cases, where those two flourish together. Sweden is a perfect example of how right governmental setting fosters high female employment and high fertility. Thus, I will go more into what the right political mix is to achieve this positive relation, and what the corner-stones policies are, without which a country cannot accomplish its goals in that domain.
The paper will continue with the following. First, I will introduce some economic theory about the choice of having children. I will continue with a literature review, including some papers, important for my thesis. Further, data will be introduced, and described, with the help of which I will analyze the relationship between birth rate and female labor participation in the various European countries, which will be followed by analyses of specific government spending for the year 2005, and how this spending affects the countries’ indexes for both fertility and female labor supply in the next year 2006. Secondly, the results obtained by the statistical analysis will be discussed and evaluated. The paper will continue with discussion of the most effective governmental policy measures, give some recommendations, and conclude the findings.
2. Theory

In this section I will describe some theory, which relates to labor economics and is significant for my thesis, as it explains how the fertility choice is specified and determined by using economic tools and notions. From the book of Labor economics, written by George J. Borjas, I will introduce, explain and illustrate by using graphs some important theory about the choice of having children – which factors do affect it, and which conditions are taken primarily into account when deciding on having kids. 

I will begin with Malthus’ model of fertility. During the time, when Malthus was alive, contraception was not used, and many families had numerous children. Existing poor laws were enabling people to have more children than to only work. These poor laws were put in place due to the high mortality rates at the time, started since the time of Elisabeth I in 17th century. 
 They were intended as a relief for the poor. The main instruments of this policy were in-kind and money donations. They were providing poor families with means to survive, and more children meant more food/money given by the government. Besides, kids were also cheap labor, if the family lived in a farm, thus more reasons for increase in population. Observing this, Malthus created his theory, stipulating that due to increase in income, more people will abandon their “moral restraints”, marry at young age and have more children. This will lead to overpopulation, and with limited natural resources (fuel and food), earnings will decrease, and people will start marrying later, thus return to their so called “subsistence level”. Thus, the main idea was that income and fertility were positively correlated, and that increase of income will lead to a corresponding rise in fertility.

This theory, relevant for its time, cannot be used as a truthful prediction for the current welfare state. Nowadays we see exactly the opposite – with an increase of income the number of children declines, because now they are perceived as costs, even though they increase their parents total utility. Besides, household fertility is not only reliant on income as an relative term, but also on prices, like the price of raising a child, housing, et cetera. I will illustrate this by using a couple of graphs. 

To understand the choice of having children, first a budget constraint/indifference curve graph is needed, namely:
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Figure 2

Source: Lecture slides, Labor economics, 2010, Borjas

This graph shows, that a family is restricted by its budget constraint when deciding on their consumption. Furthermore, having a child is very costly and time consuming. It involves not only the direct cost of raising that child, such as food, education, shelter, et cetera, but also the forgone earning of working at the same time for the parent, who will be mostly occupied with the child (usually the mother). Thus, taking this into account, parents will have to decide on their level of consumption of other goods, when they decide on having a child. In the graph above the optimum amount of children is three, where the indifference curve and the budget constraint intersect in point P and the utility is maximized. 

Further, I will discuss how income and prices influence the household decision of having heirs. First, I will show the two graphs needed for illustration of the two respective cases, and then I will explain them in detail.
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                           Figure 3                                                                       Figure 4
Source: Lecture slides, Labor economics, 2010, Borjas

The effect of an decrease in income on the number of children is shown in the first graph. Namely, when the income declines, the whole budget line shift downwards, thus, consumption diminishes in every possible level. Children are perceived as normal goods, thus their consumptions also decrease
. Thus, the income effect corresponds to the Malthus’s theory of the positive relation between the two, meaning that if the one decreases or increases, the other has an effect with the same polarity, yet this is not the full picture.
The decision of having kids is determined not only by the family income, but also on the costs of having a child. If the costs increase, the budget line rotates inwards, thus, a total decline in number of children. Two effects can be observed here – income and substitution. Firstly we draw a new budget line tangent to the new indifference curve, yet parallel to the old budget line. The income effect cause people to feel less rich, and to decrease their total consumption. This includes having heirs, since due to the fall in demand for kids now they choose on having two instead of three. This corresponds to the movement from point P to point Q.

The sequential movement from Q to R represent the substitution effect. Increasing price of children, being a normal good, will cause households to substitute them with cheaper goods, like other consumption goods available. Thus, the number of children demanded will drop from two to one. If the children were inferior good, than families would have more of them.

Thus, the negative relationship between price and fertility is stronger than the positive one between income and fertility, because with increase in living standards people demand more goods, and having a child means giving up more of those goods. Besides, when the wage of a mother becomes higher, it is more costly to give up work for raising a child, since her market value will be lost for that particular period – both in lost wages, and/or loss of skills, if the motherhood extends for many years. Following this reasoning the question about the state compensating women for their lost market time arises, and I will answer that question in my paper.

 There is another economic theory explaining the reasoning of having progenies, stated in the paper of B. van Groezen et al (2003), namely that children can serve not only for increasing parents utility derived from altruistic behavior, but also as a future investment. Originating from the ancient days, when kids took care of their parents, and this was the foundation of human society, in nowadays having children could serve as an insurance in case of old-age reliance. 

Yet in our modern society part of this burden is overtaken by the existing pension system, thus, the benefit for the individual parent cannot be observed that clearly. Consequently, Folbre (1994) claims that children have become more of a public good, than a private good, since they increase the tax base, and are responsible for the future of the country. This is another reason, why the government should step in and sponsor household fertility – the individual, taking only his own preferences into account could free-ride, have insufficient number of children, and receive the same benefits from the government.  Immigration is another way to increase the young population, yet it involves too many other problems and costs, such as cultural adaptation for example, thus, it is not a long-term solution.  Hence, the best way of government action is to increase female participation and birth rate at the same time, by policies I will examine and discuss in the remaining part of my paper. 
Thus, according to economic theory the fertility is not only matter of personal choice, but is also affected by income changes and variations in the price of having children. Therefore, the government is the one institution, that have an influence of these preferences by using various  fiscal measures.
3. Literature overview
In this section I will introduce and discuss six different papers, directly relating to my paper. I will describe and discuss their most important results and assumptions, which I will try to test with my further statistical analyses. This section is an important part of my thesis, since with it I can observe what already has been done in the field of female studies, and more explicitly about female labor participation and fertility, and how my paper will fit this ongoing discussion.

In her paper “Employment After Motherhood: A European Comparison” (2003), Gutiérrez-Domènech takes five Western European countries, namely Belgium, West-Germany, Italy, Spain and Sweden, and runs several statistical analysis to test how woman’s abilities before giving birth – like education for example, affect the probability with which she will return back to work. 
The author begins by using a latent variable model for binary variables, in which the observed variable can take two states – if the woman is working it is equal to 1, and if the woman is unemployed – it is 0. 

After accounting for possible factors, using regression analysis, the author finds that a higher level of education shows a significant effect on whether the mother will return to the work force or not after childbearing. However, it is not generalized that this is the case for all the countries. Sweden for example is an exception. It was shown before by Gustafsson et al. (1996), that “human capital is not the main determinant for re-entry” in Sweden, while it is the case in Germany and Great Britain. This could be explained best by the more generous child care system in Sweden, whereas in other countries mothers have to pay for private nursery. The author of the paper concludes that since high-educated women are more likely to have well-paid jobs, they are the ones that will be able to afford hiring private nursery, and thus return to work. Furthermore, in the initial regression it is shown that religious women are less likely to return to work, especially in Belgium and Spain. Yet when running the analysis for women having only one child, religious impact decreases its validity. 
The author continues further by introducing some of the countries differences in a way to discuss two issues – whether the probability of post-birth employment can be attributed to differences over time inside each country, and second, whether the country of origin can influence the probability of post-birth employment. This is done by showing graphs, and discussing the reasons for a particular shift, using data for the country. For example, in Spain there exists two types of mothers, according to the author– ones with more than one child, having a smaller likelihood to return to job market and others with one child and commitment to the market. This division among mothers could be the cause for the large upward shift of the “predicted post-birth employment rates for women with a secondary degree” (Gutiérrez-Domènech, 2003) of the country 1973 and 1993. 
The most important contribution of the paper is the recommended policy changes, namely – “availability of long-maternity leave should be accompanied by public offered childcare or childcare tax relief” (Gutiérrez-Domènech, 2003). Besides, flexibility is of a great essence for women, who want to combine part-time job and childcare. 
A different approach is taken by Vermeulen (2006) in his paper “A collective model for female labour supply with nonparticipation and taxation.” He takes only Belgium data with which he assessed the Tax Reform Act in 2001. The main goal of this tax reform is to equalize the tax burden between married women and single ones, and to create incentives for work and to improve the income situation of “some working individuals” (Vermeulen, 2006). The obtained results are a slight decrease in aggregate female participation of married couples of -3,75%, and even smaller decrease in the one for single women - -0,3% . The result is slightly counterintuitive, because one could expect female labor participation to rise. 
However, as explained further in the paper, it showed Pareto improvements for married couples of 84%. Thus, even with a somewhat negative response, the reform is still beneficial for most of the households, analyzed in the paper. The obtained results can be used in deciding on the type of fiscal policies, and in particular – what will the effect be if more money are given to the households. 
The economic theory predicts, that such case might make children a less expensive good, but not necessarily increase labor participation, as shown in the paper. However, there are some limitations to the model, especially the fact that the data is drawn from 1993 to 1997, and the policy was implemented in 2000, thus more research is needed to show what are the current results from this fiscal policy, and whether author’s predictions were correct or not. 
The paper, having most impact on my thesis it the one written by Jaumotte  (2004)-“Labour force participation of women: empirical evidence of the role of policy and other determinants in OECD countries”. It is relevant for my thesis, since it includes a wide discussion of how governmental policies have been influencing female labor participation, and it is a wide discussion over OECD countries, while I will focus in my paper mainly on European countries. Its coverage is only from years 1985-1999, and I will use more contemporary data. 
The paper discusses in depth five governmental policies, namely – family taxation, childcare subsidies and child benefits, parental leave, flexibility of working-time arrangements, anti-discrimination laws, and mention some other policies that could have an effect on female labor participation, such as labor market policies, high welfare and other income support payments relative to wages, excessive regulations of the service market, immigration policies and short school hours.
Further, the paper gives a good overview of the labor situation of women. It includes cases from different countries, clustered according to their specific characteristics. For example,  Denmark, Sweden, Austria and France are characterized with low part-time work, yet with elevated child support and better tax treatment of second earners, which encourage women to work more. Thus, those countries show a tendency for higher full time female participation, sponsored by generous child support. They have indeed a high participation rate in the period, observed by the author, of around 80 percent, which current validity I will check in my thesis. 
The statistical model she uses is a multivariate econometric analysis using data from 17 OECD countries over the period of 1985-1999, with which they analyze the determinants of female participation. There are two models used. The first model analyzes how different policy variables, such as public childcare spending, paid parental leave, and so on affect the total female employment, taken as the dependent variable. All variables are transformed into natural logarithm, since it will provide easier comparison between the different measures, except for child benefits and tax incentives to part-time job, which are already measured in percentages. The second model takes full-time and part-time participation as dependent variable in order to correct for possible unobserved errors in the first model. Thus, there are two equations to explain those errors by using the previously mentioned tax variables. 
To conclude, the author shows that the patriarchal model, where the man is the main breadwinner and the woman stays at home is not that appealing as it used to be, and that there are indeed possibilities for a natural increase in female labor participation, if presented with the right tools and opportunities. 

She  further discusses several policy implications, found after running the empirical analysis. First, a more neutral tax treatment of work incentives of the second worker will induce more women to take a full-time job. Secondly, childcare subsidies are a more effective way to induce women to work than child benefits or tax allowances, as shown by Gutiérrez-Domènech (2003), since once childcare is less expensive than the excepted wage of a woman, this will justify her returning back to work. Further, paid parental leave – also mentioned by Gutiérrez-Domènech (2003), yet in the paper by Jaumotte(2004) it is argued that the leave has to be no longer than 20 weeks, due to possible deterioration of working skills.
Childcare and parental leave will give women the opportunity to return to full-time job, and would not restrict them only to part-time jobs. Essential to mention here is the availability of formal day care, since pre-primary school levels are already highly popular and used. Of high significance is also the higher availability of part-time jobs, better status, and flexibility. Moreover, policies fostering female education will induce more women to educate themselves, and have better jobs. As stated in the paper by Gutiérrez-Domènech (2003) and this paper, women with higher education tend to resume much faster their work after giving birth, than low-educated. Therefore, developing education possibilities will help those women to be competitive in the market place.

The paper’s final conclusion is that female participation and fertility could and are going hand in hand in countries with appropriate government support and “work-family reconciliation policies” (Jaumotte, 2004). I will further discuss this issue in my thesis and show some empirical evidence whether this result is still valid for the current situation.
In line with these results, are the results, obtained by Del Boca et al. (2009) in their paper “Motherhood and market work decisions in institutional context: a European perspective.” The new conclusions, reached by their paper are, to begin with, that the birth rate is not affected much by the social policy environment and labor market features. However, there are some limitations to this assumption, since it is regarded in purely economical sense, leaving out preferences and other external factors. Furthermore, female employment, on the other hand, is highly influenced by social policies. As such are regarded maternal leave, childcare expenditure, part-time job opportunities, et cetera. Nevertheless, this effect differs with level of education. Less educated women are more likely to be affected by implementation of those policies, and are more price sensitive in their choice to return on the work place, in contrast with more educated women, that have more opportunities for better paid job. Moreover, the paper establishes that the policy instrument with the largest positive effect is childcare availability. 

A positive relationship between female labor participation and fertility is established in the paper of Adsera (2004) -  “Changing fertility rates in developed countries. The impact of labor market institutions. The paper established three cases across OECD countries. First, 
in Northern Europe, where women have high employment opportunities in the public sector, and a well-established system of maternity benefits, conditional on employment, secure large female labor supply plus steady fertility rate around replacement rate. Secondly, in more flexible markets, where a high variety of part-time jobs and arrangements are available, women feel more secure of leaving the market for giving a birth, and returning back at work afterwards. Countries with such markets have one of the highest birth rates of the OECD. 
Thirdly, in Southern European countries, on the other hand, the markets are less secure, women have less trust and are more anxious of leaving the market for maternal reasons. 
Moreover, in those countries both female labor supply and birth rate are low, due to an undeveloped system of flexible working practices, and maternal benefits of any kind. 
The author claims, that the positive relation between fertility and female participaiton can be sustained only by a change in labor market institutions, and by the provision of a secure market place for women, that are free to switch from market place to maternity without much losses on their career, and future prospects. 

 Lastly, I will discuss the paper written by van Groezen et al (2003)“Social security and endogenous fertility: pensions and child allowances as Siamese twins”. It analyses the fertility decision, and namely what types of choices do women face when confronted with the choice of having a kid, how the pension system and birth rate interact, and what the efficient outcome for the society is, and how to get to this social optimum, with least harm for the society. I will discuss this paper, since it is a good estimate how fertility rate and pension system interact, and how important the fertility rate is for the aging problem, and ways to stimulate it.
The paper introduces two main, and competing effects, namely – the dependency-ratio effect and capital-dilution effect. The first one entails that a higher number of children translates into higher total output, distributed through the same number of pensioners. The second one, on the other hand, claims that more children implies more investment costs in the short-run in order to take care and raise them to be productive in the future. 
People are assumed to be ignorant for the fact that having more children will induce them to save more, and consequently they will have too many children, even though there is less production per capita (lower capital-labor ratio). Thus, an optimal fertility will be reached when the one effect offsets the other, because the dependency-ratio effect implies too little children, while the capital-dilution effect implies too many. A proposed solution of this is lump-sum financed allowance if the first effect prevails, or a lump-sum rebated tax on children for the second case.

This discussion lead the authors to three propositions, which they develop using analytical equations and theory. The fist one claims that “the government is able to replicate the command optimum in a market”(van Groezen et al. 2003) when they are able to affect the price of children and to reallocate funds in a way of lump-sum payments. The result is that the government can get an efficient outcome without redistributing wealth, and does not need any instruments to intervene. However, the government rarely depend only on the market, thus there are two other propositions.
The second one proves that child allowances can create a Pareto-improvement in an economy using PAYG-pension scheme, if distributed in an sufficient amount, because more parents will be induced to have children, since they raise their utility. Besides, the amount of kids will have a positive effect on the on their parents pension system. 
The third one claims that compensation to a first generation of pensioners while reducing PAYG-tax will not be a Pareto-improvement. Since for this compensation dept policy will be used, it would not be efficient, since it merely replaces one debt with another. Besides, this does not cause a reduction of the external effect of having offspring.

The paper concludes by saying that since children are to some extend a public good (van Groezen et al. 2003), and they involve positive externalities. Thus, from the three propositions, presented above, the authors conclude that the fertility rate will be optimal if the government does not interfere and redistribute funds between the society. Yet when there is a PAYG system, the appropriate child allowance system is required in order to restore the social optimum. Finally, only restricting or erasing PAYG system is not an option, since one whole generation will be negatively affected because of it. Thus, the only option, if this system is currently in place and there is need for higher fertility, is to introduce child allowance system.

To conclude, the discussed above papers found that there are indeed working governmental policies, such as spending money on parental leave, childcare allowances and so on. However, the researches are either limited or outdated, due to papers based on data from 20th century, yet published in 2004, like is the case for the Jaumoutte paper. Thus, their results should be taken into account, but also questioned due to changes in the state legislation, plus more years available to be observed. 

Nevertheless, the results from these papers represent a good overview of what have been discovered in the sector, by mentioning well and not well-performing countries (like Sweden versus Spain for example), and establishing a positive relationship between female labor participation and birth rate (Adsera, 2004), yet this is due to some external factor, or due to the government regulation, since this result is counter-intuitive. In the next section I will present the data and methodology I will use to obtain more recent results, and check against the results obtained so far.
4. Data and methodology

In this section I will present the data, I have acquired, including sources and descriptions. I will further present the methodological tools I will use in order to analyze this data. The purpose of my results is to test whether the results have changed significantly than the one tested before. I will expect to find similar trends to the one, observed by Jaumotte (2004), yet I still will try to check whether there is a negative or positive relationship between female labor participation and birth rate.
I will first begin by analyzing what effect the social expenditures have on maternity and parental leave, as a percentage of GDP for the period of 1980-2005, and the social expenditures on family allowances, as a percentage of GDP for the period 1980-2005, for six OECD countries, respectively the Netherlands, Sweden, Italy, Spain, France, Greece and Portugal, have on the change in birth rate and female labor participation. The birth rate variable represents a crude estimation per 1,000 people, and the female labor participation is a percent of the total female force over the population aged 15-64 years. The data for the first two variables is from the “European data center for work and welfare”, while the second two are taken from the OECD website. The table below gives the descriptive statistics, describing the analyzed data.
	
	Number of observations
	Minimum
	Maximum
	Mean
	Standard Deviation

	Female participation
	179
	32,50
	82,50
	55,11
	12,90

	Birth rate
	181
	9,00
	16,20
	11,61
	1,66

	Family allowances
	181
	0,00
	2,10
	0,67
	0,48

	Maternal leave
	172
	0,00
	1,20
	0,19
	0,26

	Valid N
	167
	


Table 1. Descriptive statistics

These data are utilized by doing a regression to check for possible correlation between the two dependable variables – female labor participation and birth rate, by running first a linear regression including all seven countries, and then, if needed individual for different countries –Sweden for example, which is popular for its high performance levels in both fields, et cetera. The used countries are picked in a way to be good representation for the European union performance levels, since it includes both well and poor economical performers, plus the level of female labor supply varies between northern and southern countries, as listed here.

Secondly, I will analyze whether childcare expenditure during the year 2005 had some significant effect on the change in female labor participation and birth rate during the next year. The reason to choose this year is that the data, available on the OECD website, concerning this topic was given only for this particular year. All variables are in percentages. The difference for the female labor participation and birth rate is found by subtracting the value for 2005 from the one of 2006. Thus, the result represent the percent change from year 2005 to 2006. The value for the child expenditure is presented as a percent from GDP. Data for 20 European countries, part of OECD will be used. These countries will be indicated on the graph output. 
I will finish the analysis with a regression, testing for relation between the childcare expenditure and pre-school expenditure on the above two variables in the period from 1998 until 2005 using data from OECD social expenditure database. For the first test with childcare expenditure data from eight countries will be analyzed – namely Austria, Denmark, Italy, Sweden, Portugal, France, Greece and Spain. For the second test, due to the lack of information for Austria and Greece, Netherlands will be added. All variables are in percentages, as mentioned above, the pre-school expenditure is percentage of GDP. Childcare expenditure comprises data for spending from 0 to 3 years old, pre-school – the spending until school years. The total number of observations for the first one are 60, and in the second one – 50. Due to the small number of observations, I will use a significance level of 10% instead of usual significance level of 5%
5. Results

In this section I will introduce and explain the results, obtained by the statistical analysis, done by me. I will first begin with presenting the results from the first type of data, introduced in the above section, than I will move to the graph analysis, and I will end with the analysis of the effect of childcare and preschool expenditure on birth rate and female labor supply.

5.1 Regression analysis testing the effects on female labor participation and the birth rate of spending on family allowances and spending on maternal leave
First, we test whether there is a correlation between female labor participation and the birth rate, by running a regression with the data we have for the six countries. We test both the effect on female labor participation on the birth rate, and vice verse. The number of observations for the total sample is 167. Our finding for the first case are as follows:

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	 
	 

	
	(Constant)
	9,91
	,522
	 
	18,962
	,000

	 
	Female participation
	,03
	,009
	,237
	3,242
	,001


Table 2. Dependent Variable: Birth rate

The findings for the second case with the effect of birth rate on female labor participation can be found in the appendix. From these results we can conclude that there is a significant results, which is moreover positive. This is counterintuitive, as established above, yet this can be due to some lurking factor such as specific spending, or government regulation, type of country and so on. The equation for this regression is Birth rate= 9,907+,030x female labor participation + ε
Secondly, we test the dependency of social expenditures on maternity and parental leave, and the social expenditures on family allowances on female labor participation and the birth rate. There is one intervening factor, namely, the possibility that birth rate and family allowance, as well as female participation and maternal leave are correlated, thus, the connection is reversal – it could be the female labor participation that cause the expenditure for maternal leave to increase, and not vice versa. Moreover, there could be the fact that social expenditure on maternal leave influences family allowances in some way, thus to avoid this we will test each of those jointly and separately in order to account for this possibility.
The way I will be introducing the data both for the total sample, and for the countries is first with the birth rate being the dependent variable, and then female participation being dependent. Besides, in the regression I will add the indexes to test for collinearity, with value close to 1 being favorable and indication for no multicollinearity, and far from one – the opposite. 

The results below show the effect of family allowances and maternal leave on birth rate. Here we observe the mentioned above suggestions, that family allowances influence the effect of maternal leave on birth rate, since if we take it in isolation, maternal leave has more significant result and has bigger effect – it beta coefficient changes from 0,710 to 1,565. Thus, we can conclude that both factors influence favorably the birth rate, yet their effect should be observed separately, and not jointly, in order to observe the effect of maternal leave on the birth rate. Besides, the VIF is also close to one, thus there is a clear negative influence of the effect of maternal leave on the birth rate.
	Model
	Unstandardized Coefficients
	Standardized Coefficients
	Sig.
	Collinearity Statistics

	
	B
	Std. Error
	Beta
	 
	Tolerance
	VIF

	
	(Constant)
	10,15
	,174
	 
	,000
	 
	 

	 
	Family allowances
	1,78
	,206
	,554
	,000
	,938
	1,066

	 
	Maternal leave
	,71
	,398
	,115
	,077
	,938
	1,066


Table 3. Dependent Variable: Birth rate

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	Sig.
	Collinearity Statistics

	
	B
	Std. Error
	Beta
	 
	Tolerance
	VIF

	
	(Constant)
	11,19
	,149
	 
	,000
	 
	 

	 
	Maternal leave
	1,57
	,461
	,252
	,001
	1,000
	1,000


Table 4  Dependent Variable: Birth rate
Then we move to the effect on female participation. We observe that if we put all variables to be independent, the only one with significant result is maternal leave, which appears to have huge positive effect on female participation.
	Model
	Unstandardized Coefficients
	Standardized Coefficients
	Sig.
	Collinearity Statistics

	
	B
	Std. Error
	Beta
	 
	Tolerance
	VIF

	
	(Constant)
	44,12
	5,396
	 
	,000
	 
	 

	 
	Maternal leave
	40,78
	2,514
	,792
	,000
	,910
	1,099

	 
	Birth rate
	,22
	,530
	,026
	,677
	,570
	1,755

	 
	Family allowances
	,36
	1,624
	,014
	,824
	,587
	1,704


Table 5.  Dependent Variable: Female participation

Thus, we remove maternal leave from the regression and check once again the results. Birth rate has now a significant effect at 10% significance level, and positive effect on female participation. Family allowances have still insignificant result on female participation, yet the significance has increased greatly– from 0,824 till 0,182. Thus, again maternal leave have been influential to the total result, and we should observe the separate cases.

	Model


	Unstandardized Coefficients
	Standardized Coefficients
	Sig.
	Collinearity Statistics

	
	B
	Std. Error
	Beta
	 
	Tolerance
	VIF

	
	(Constant)
	36,91
	7,420
	 
	,000
	 
	 

	 
	Birth rate
	1,39
	,705
	,175
	,051
	,676
	1,479

	 
	Family allowances
	3,18
	2,370
	,119
	,182
	,676
	1,479


Table 6.  Without maternal leave, Dependent Variable: Female participation
Now, we will move forward with testing whether there exist some national differences, for which it cannot be accounted in the total sample. Three countries will be discussed – Sweden, the Netherlands and Spain. The procedure will be like the above, the only difference will be that the sample size will be much smaller, thus to account for the years from 1980 until 2005, only 26 observations are available per country.
We begin with Sweden, since it is the most well-known example of a country with both higher birth rate and female labor participation according to many European statistics, with an average of 65 percent on average female labor participation, and 78,2% in 2008.
	Model
	Unstandardized Coefficients
	Standardized Coefficients
	Sig.
	Collinearity Statistics

	
	B
	Std. Error
	Beta
	 
	Tolerance
	VIF

	
	(Constant)
	8,09
	,747
	 
	,000
	 
	 

	 
	Maternal leave
	6,78
	,693
	,999
	,000
	,587
	1,705

	 
	Family allowances
	-1,37
	1,173
	-,119
	,255
	,587
	1,705


Table 7  Dependent Variable: Birth rate

	Model


	Unstandardized Coefficients
	Standardized Coefficients
	Sig.
	Collinearity Statistics

	
	B
	Std. Error
	Beta
	 
	Tolerance
	VIF

	    (Constant)

    Family allowances
	6,87
	1,639
	 
	,000
	 
	 

	
	6,01
	1,998
	,523
	,006
	1,000
	1,000


Table 8.  Dependent Variable: Birth rate

From Table 7 we see that maternal leave has a positive significant effect on birth rate and family allowances have an insignificant result, which is also negative. Yet, as shown in 
Table 8, when we do the regression with family allowances as a single independent variable, then the result is significant, and the size of the beta coefficient is almost as high as the one shown in the Table 7. Thus, both factors have an effect on birth rate, and it is positive.

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	Sig.
	Collinearity Statistics

	
	B
	Std. Error
	Beta
	 
	Tolerance
	VIF

	
	(Constant)
	76,84
	2,203
	 
	,000
	 
	 

	 
	Family allowances
	-6,33
	3,458
	-,355
	,080
	,587
	1,705

	 
	Maternal leave
	9,23
	2,043
	,875
	,000
	,587
	1,705


Table 9.  Dependent Variable: Female participation

In the Table 9 we observe the effect on female participation of family allowances and maternal leave. Both factors are significant at the 10% significance level. Yet, here we have a clear negative relationship between family allowance and female participation, which does not disappear, if testing only for its individual effect. Thus, we can conclude that maternal leave has a positive effect on female participation, and family allowances have a negative. This can be expressed by the following regression equation: Female labor participation = 76,83 –  6,33x family allowances + 9,23x maternal leave + ε. The conclusion, which we can derive from this regression is that if female participation is to be sponsored, increase in maternal leaves will be the best option in the current setting. Finally, when regression run to show the relationship between female participation and the birth rate, they had a small, but positive relationship. The conclusion is the same as before – this could be due to some external factor. 
We continue by introducing the case of the Netherlands, which has zero spending on maternity and parental leave in the period of 1980-2005, meaning we can observe only the effect of family allowances on the birth rate and female labor supply. Moreover, they have also high female labor rates with 72,6 in 2008. The observations, as before are 26. Since the Dutch state does not have any maternal leave spending, the analysis will be limited only to family allowances.
	Model


	Unstandardized Coefficients
	Standardized Coefficients
	Sig.
	Collinearity Statistics

	
	B
	Std. Error
	Beta
	 
	Tolerance
	VIF

	
	(Constant)
	18,32
	3,404
	 
	,000
	 
	 

	 
	Family allowances
	-1,82
	1,020
	-2,104
	,088
	,028
	35,633

	 
	Female participation
	-,07
	,042
	-1,941
	,114
	,028
	35,633


Table 10.  Dependent Variable: Birth rate

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	Sig.
	Collinearity Statistics

	
	B
	Std. Error
	Beta
	 
	Tolerance
	VIF

	
	(Constant)
	12,73
	,212
	 
	,000
	 
	 

	 
	Family allowances
	-,17
	,177
	-,191
	,360
	1,000
	1,000


Table 11. Dependent Variable: Birth rate

In Table 10 we can observe that family allowances are significant at 10% significance level and having a negative effect on birth rate. When testing for its separate effect on the birth rate, the result worsens and becomes less significant than before. Thus, we can conclude that family-allowance will have negative effect on birth rate, which is counterintuitive due to the expectation that women will be more likely to stay home and receive money for their children. This means, that women will be likely to give birth even without getting more money in the form of family allowances, which is a puzzling result. However, when we look at the collinearity statistics, the VIF has a too high value, and the tolerance respectively low value, thus, despite the significance of this regression, the results of it cannot be used for future predictions.
	Model


	Unstandardized Coefficients
	Standardized Coefficients
	Sig.
	Collinearity Statistics

	
	B
	Std. Error
	Beta
	 
	Tolerance
	VIF

	
	(Constant)
	80,44
	1,011
	 
	,000
	 
	 

	 
	Family allowances
	-23,81
	,844
	-,986
	,000
	1,000
	1,000


Table 12.  Dependent Variable: Female labor participation

The effect of family allowances on female participation is also significant. Moreover, from the negative result for the beta coefficient, we can conclude that family allowance have a strong negative effect on female participation. Thus, this means that in the case of Netherlands, the presence of family allowances cause less women to search for job, and less natality. By looking at the constant coefficient, which is quite high, we can observe that without any family allowances female participation will be higher, that if such introduced. 
Therefore, to summarize, in the Netherlands family allowances will have mainly negative effects on female participation, thus it should be avoided or reduced in order to induce more women to join the work force.  

Finally, we will analyze Spain, which is taken as a representative of a southern type county, which the lowest economic growth from the three mentioned before - 64,1 percent in 2008 according to OECD statistics. The number observation is also 26, for the 26 years of data available.
	Model

 
	Unstandardized Coefficients
	Standardized Coefficients
	Sig.
	Collinearity Statistics

	
	B
	Std. Error
	Beta
	 
	Tolerance
	VIF

	
	(Constant)
	9,75
	,317
	 
	,000
	 
	 

	 
	Maternal leave
	-15,35
	3,363
	-,476
	,000
	,999
	1,001

	 
	Family allowances
	13,46
	1,908
	,737
	,000
	,999
	1,001


Table 13.  Dependent Variable: Birth rate

From Table 13 we can observe that both factors have a significant impact on the birth rate. The results here are intuitive since family allowances have positive effect on birth rate. Moreover, it appears that maternal leave has a negative effect on the birth rate, which could be due to some other factor, since it could be argued that spending on maternal leave will stimulate women to leave their work places and return back to them more smoothly, thus this spending should have either neutral or positive influence on birth rate. Moreover, this is the effect, we expected to find in the two previous countries, since the maternal leave have more direct impact on female labor participation, while family allowances on birth rate.
	Model

 
	Unstandardized Coefficients
	Standardized Coefficients
	Sig.
	Collinearity Statistics

	
	B
	Std. Error
	Beta
	 
	Tolerance
	VIF

	
	(Constant)
	41,95
	1,628
	 
	,000
	 
	 

	 
	Family allowances
	-23,08
	9,807
	-,245
	,027
	,999
	1,001

	 
	Maternal leave
	139,33
	17,284
	,838
	,000
	,999
	1,001


Table 14.  Dependent Variable: Female labor participation

In Table 14 the story from above is repeated, but with reverse sign, namely family allowances have negative a impact on female participation, and maternal leave has a huge positive effect: 139,33 increase in female participation if maternal leave expenditure increases by 1. Thus, this effect is also intuitive, and justifies our theory.
Thus, in the case of Spain, social expenditure on maternity leave affects positively female participation, and the social expenditure on family allowances affect positively birth rate. These results follows the economic intuition.
To sum up, the general intuition, that female labor participation is positively affected by increase in maternal and parental leave spending, while birth rate is positively affected by increase in family allowances
5.2 Figure plotting of 20 European countries
Secondly, after plotting the data for the 20 European countries we get the following output: 
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Figure 5

From Figure 5 we can see that in countries without any childcare expenditure, such as Poland and Portugal, there is a negative relationship between female labor participation and the birth rate. Further, almost all the countries with childcare expenditure, both female labor participation and fertility have positive growth. The difference in the different countries can be explained by country differences, and other spending, yet this graph one more time proves what we have found before – female labor supply and birth rate have negative correlation if left without any government intervention. 
5.3 Regression analysis testing the effect of childcare and pre-school expenditure on the birth rate and the female labor supply

From the last regression analysis, in which using childcare expenditure and pre-school, we have the following results. The number of observations is 60 in the one for childcare expenditure, and 49 in the pre-school expenditure case.
	Model

 
	Unstandardized Coefficients
	Standardized Coefficients
	Sig.
	Collinearity Statistics

	
	B
	Std. Error
	Beta
	 
	Tolerance
	VIF

	
	(Constant)
	9,93
	,239
	 
	,000
	 
	 

	 
	Childcare expenditure
	2,28
	,564
	,460
	,000
	1,000
	1,000


Table 15.  Dependent Variable: Birth rate

From Table 15 we can see that childcare expenditure has a positive effect on the birth rate, thus, its effect is favorable.
	Model

 
	Unstandardized Coefficients
	Standardized Coefficients
	Sig.
	Collinearity Statistics

	
	B
	Std. Error
	Beta
	 
	Tolerance
	VIF

	
	(Constant)
	34,27
	7,423
	 
	,000
	 
	 

	 
	Childcare expenditure
	26,16
	3,564
	,667
	,000
	,790
	1,266

	 
	Birth rate
	1,76
	,731
	,219
	,019
	,790
	1,266


Table 16.  Dependent Variable: Female labor participation
	Model

 
	Unstandardized Coefficients
	Standardized Coefficients
	Sig.
	Collinearity Statistics

	
	B
	Std. Error
	Beta
	 
	Tolerance
	VIF

	
	(Constant)
	51,63
	1,396
	 
	,000
	 
	 

	 
	Childcare expenditure
	30,47
	3,272
	,771
	,000
	1,000
	1,000


Table 17.  Dependent Variable: Female Labor participation 
When testing for the effect on female labor participation we test both the joint effect of childcare expenditure and the birth rate, and only the effect of childcare expenditure on female labor supply. The result is that childcare expenditure has a great positive effect on female labor participation, bigger than the one on the birth rate. This is shown by the beta coefficient, which increases from 26,16 to 30,47 when we leave out of the regression the birth rate variable.

Hence, we can conclude, that childcare expenditure is beneficial for both female labor participation and birth rate, and its effect should be explored further, due its huge effect on female participation.
Now we will observe the effect of pre-school expenditure on birth rate and female labor participation.  The results are as follows:
	Model

 
	Unstandardized Coefficients
	Standardized Coefficients
	Sig.
	Collinearity Statistics

	
	B
	Std. Error
	Beta
	 
	Tolerance
	VIF

	
	(Constant)
	9,5
	,607
	 
	,000
	 
	 

	 
	Pre_school
	4,35
	1,347
	,426
	,002
	1,000
	1,000


Table 18.  Dependent Variable: Birth rate

	Model

 
	Unstandardized Coefficients
	Standardized Coefficients
	Sig.
	Collinearity Statistics

	
	B
	Std. Error
	Beta
	 
	Tolerance
	VIF

	
	(Constant)
	64,81
	5,219
	 
	,000
	 
	 

	 
	Pre_school
	,29
	11,613
	,004
	,980
	1,000
	1,000


Table 19. Dependent Variable: Female labor participation
From these two tables we can conclude that pre-school expenditure has a significant effect only on the birth rate, with positive a  beta coefficient of 4,35. This is a bit counter-intuitive, because we would expect that the possibility of pre-school will free more time for mother to work, as is the case with child-care expenditure. However, this again could be due to some external effect, or due to lack of enough data observations.
I would like also to mention some possible limitations to the model, due to existence of autocorrelations for example, which, however, should be examined in future researches.

6 Discussion

In this section I will discuss more in depth the results I have obtained from the previous section. I will further analyze and give the economic intuition behind the results, and what will be the implications for further governmental policies.

In the previous section we have run several regressions for different European countries. The first conclusion, we have derived from it is that family allowances seems to be more effective in increasing birth rate, and can have both negative or positive effect on female labor participation. This is in line with the theory, since giving allowances usually implies that money is given just for the mere fact of being a family, and could induce more people to become one, and have children. 
However, giving family allowances does not have a direct link to increase in female labor participation, since this is a form of money benefits, which will ease the family situation. It will rather decrease it, as it was shown in the regressions above. Therefore, less women will need to go to work unless they really want to, which will not be what the governments aims to achieve. Thus, the family allowances should be either kept low, or none, unless they have a huge impact on the countries birth rate, since they do not motivate women to return to the work place. 

Thus, in general, family allowances have more impact on the birth rate, and should not be used in isolation, if the goal is to increase female labor participation together with fertility.
Maternal and parental leave have a huge positive effect on female labor participation, and small, or non-significant, yet positive effect on birth rate. The reason for this can be justified with the fact that having a paid maternal leave will help more women keep their jobs. Besides, it creates a bond between the employer and employee. In some countries  maternal leave are entitled only to employees, working for the employer for a certain period of time. In any case, having social expenditure on maternal leave make women more confident in their working places, and more willing to return back to them. 

It should be noted, however, that the parental or maternal leave should have some specified period, before which women should return to the work place.  The reason for that is that having too long maternal leave will cause a possible loss in skills, work contacts, et cetera. If the work employment needs often update of current skills, like journalism, or PR for example, long maternal leave could prove detrimental to the job qualification. Thus, it is a good and successful governmental policy, yet it should have certain boundaries in order to reap the maximum benefit, and have more women employed. 
When birth rate and female labor participation are correlated they most often show small positive effect on each other. This is a bit counterintuitive, since one would expect that willingness to work will induce more women to postpone their childbearing, or to have only one child, and return to work, or the other way around – having more than one children, but stay home to take care of them. Besides, they are usually time restricted, and have to divide their time between full-time mother and worker. This is an outcome predicted by the economic theory – if the children were a cheap good, everyone would have them, yet this is not the case. However, the results here are similar to those, obtained by Adsera (2004), namely that birth rate and female labor participation have a positive correlation.
Nevertheless, we should not forget the type of countries, from which the sample is represented, namely – developed countries, which are part of OECD, having established government structures to protect women, and their job places, thus women part of those countries will feel more secure in every level of job position, and their childbearing will be choice of their own, not due to the circumstances, or at least not necessarily. Thus, I still believe that the relationship between birth rate and female labor participation is negative in its essence, yet it has been overcome on a large scale in the countries, used in the sample. Nevertheless, this should be left for further researches, when more information about different developing countries is available.
When comparing the effect of childcare spending in countries we see mostly a positive effect from the government spending. Nevertheless, for countries, having a negative effect, other effects should be taken into account – in the case of UK, childcare spending is not enough, thus many mothers stay home to take care of their children – this can be seen in Figure 5. Or for example in Germany where more measures were needed in order to increase birth rate – their policy of, started in 2007 gave the wanted effect in 2009. Thus, childcare is an important factor for sponsoring female labor participation and the  birth rate, yet country differences in the level of payment/prices for childcare services have to be taken into account.
Finally, from the final regression analysis on average there is a strong effect of childcare spending on female labor participation for the analyzed countries. This coincides with the graphs finding, which also shows that in most countries with childcare subsidies the effect is greater on the female labor participation rather than on fertility. This is an intuitive effect, since one will suppose that giving a mother more opportunities to take care of her children will induce her to work. Besides, making childcare more affordable, and less than the average wage a woman could get at the work market, is also a beneficial way to induce more returns to work. Moreover, the effect of childcare on the birth rate is also positive, yet not as big as the one for female labor supply. 
In the case of pre-school expenditure there is a positive effect on birth rate, which is somehow counterintuitive, since we would expect it to increase female labor participation instead. Nevertheless, there could be other influencing factors, such as mothers having more time for more children, if they can attend pre-schools.
7 Recommendations
I will introduce in this section some recommendations, which should be considered by the government of a country before implementing a policy, stimulating fertility and female labor participation. These recommendations are based on the discussion and results I have obtained in the previous sections.
Once a government establishes the need of intervention on the female labor market, and when the fertility is low, the state should first decide how should it approach the problem. As I have already shown, some of the measures affect only one of the factors, other affect both, or have a negative effect on one of the factors in question. Thus, a government should first gather data from previous years, and establish what has been successful in the past, and continue doing it. 
For example we have observed that in the case of the Netherlands putting more money into family allowances will have a negative impact on female participation, thus those money could be spend more wisely on childcare subsidies in order to decrease the cost of childcare. Moreover, the government should regulate the price of the child care facilities, because there is a possible negative effect – if the price of childcare increase, from the increase of tax expenditure, the net gain would not be significant, and the redistribution effect could go in a wrong direction. 

Further, the state could hire foreign specialists, or advisors from countries, which already have the results it wants to achieve. The priorities should be clear, and it should be taken into account that one policy, that proves good in some northern country, would not have some effect in the Southern setting. For example, in the Spanish case maternal leave has a much bigger effect on family participation than in Sweden or the Netherlands for example. Thus, the specific characteristics of the labor market should be first taken into account, when deciding on such policy and its extent. 
Finally, as shown by one of the papers, pension systems and child allowances systems should go hand in hand to enable country to reach its goals and have sufficient amount of funds for it future generations. Moreover, as found in this paper, childcare spending is usually the better option since it stimulates both female labor participation and the birth rate, thus the government should revise its policies when deciding between child allowances and childcare subsidies, and implement the second one.
8 Conclusion

The goal of this paper was to show to the reader what the relationship between female labor participation and the birth rate is, to emphasize on their importance for the society, and especially for the fight against the aging problem. By introducing first some theory, the trade-off between the two has been established. Then, results and discussion for different papers on the subject have been presented to show what has been found on the subject, and to check whether I will find results in accordance or in discrepancy with the results so far. The data, I tested further, comprised more than 25 years of results and experience, which were not available to the other papers in question. Therefore, it was worth testing whether significant differences have occurred in the recent years in contrast with the years before 2000. 
The methodology I used was mainly regression analysis and graph comparison. This allowed me both to test significance and effects of various types of social expenditure on female labor participation and the birth rate, but also helped me to illustrate the country yearly change due to childcare spending, where yearly data were not available. My main findings, which were in accordance with Jaumotte (2004)’s paper, were that maternal leave and childcare will be mostly beneficial for increasing of female labor participation. Further, I found that family allowances have a positive effect on the birth rate, yet they should be used carefully, due to the possible negative effect on female labor supply.
In addition, the paper showed a general positive relationship between female participation and fertility. This result was counterintuitive to the economic theory, yet that result was found also in the paper of Adsera (2004).  Nevertheless, the type of markets have also serious impact on the relationship between the two, since more secure flexible work conditions, and less unemployment, gives confidence to women to return to the work place after motherhood, and to quit the market in the first place. Hence, sometimes the cause for lower performance levels in both sectors is much deeper than it seems, and governments must take this into account before considering the right policy mix, to avoid pouring money in unprofitable measures. Besides, the data used are a representation for the wealthy and developed European nations. Thus, in the future more data should be investigated for the effect between the fertility and female labor supply and comparison should be made between developed and less-developed countries, like Eastern European countries, some Asian counties and so on.
For further research it should be examined more in dept how childcare spending affects those two components, whether increase in childcare spending just makes its prices higher, not helping that much female labor participation, whether the government should regulate it, and what should the next steps be in the adjustment of the right measures to do so. 
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Appendix 1
Data outputs from the first regression, not included in the main text:
	Model

 
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	 
	 

	
	(Constant)
	33,37
	6,783
	 
	4,920
	,000

	 
	Birth rate
	1,88
	,581
	,237
	3,242
	,001


Table 22. Dependent Variable: Female participation
� � HYPERLINK "http://www.stat.go.jp/english/data/handbook/c02cont.htm" �http://www.stat.go.jp/english/data/handbook/c02cont.htm�


� � HYPERLINK "http://www.victorianweb.org/history/poorlaw/elizpl.html" �http://www.victorianweb.org/history/poorlaw/elizpl.html� - Website on British history and especially the establishment of the Poor laws during the reign of Elisabeth I


� Normal goods are goods whose consumption increase when the income increases, and decrease when the income decreases. There exist also inferior and luxury goods. In the first ones consumption declines when income increase and vice versa. The luxury goods are consumed the same way as the normal goods, yet when the income decreases there will be still normal goods used, and no luxury goods (except in some extreme cases).
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