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Abstract:

We investigate the effect of the public sector on fertility behavior in a model in which children are mainly seen as investment. To illuminate that effect we construct a simple exchange economy overlapping generations model in which there is along with a public social security a private insurance scheme. In the private system parents can invest in children and benefit from their support (care and income support) in the old age. An introduction of the public system will lower the incentive to have children, i.e. the fertility will be lower. This is an important negative externality of public pension system. We test some of the model's basic implications using long historical panel data from 11 countries for the period 1750-1995. In addition, two other data sets, the WDI (World Bank) and MZES (Manheim University) are used to reinforce the empirical results that are obtained with historical data. These analyses show that, opposite to common beliefs, there is a positive relationship between ageing and fertility if we control for the key determinants of fertility (size of the public sector, level of income, education and infant mortality). By contrast there is a strong negative relationship between (various indicators of) social security and fertility. The same is true in terms of income and education while the fertility effect of infant mortality is clearly positive. Some empirical support is found for the notion that child support increases fertility.
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1. Introduction

The demographic structures of many Western economies are changing quite substantially. Low fertility and longer expected lifetimes are causing these fundamental changes. In fact, ageing and fertility decline are currently considered to be the main problems in Europe and many other industrialized economies. A report by the European Commission (see Oksanen 2003, p.11) even states that “the increase in public expenditure is mostly caused by declined fertility and increasing longevity…” Both ageing and fertility decline are often considered to be facts, which cannot be affected by any policies. In other words, they are apparently considered to be exogenous variables. Moreover, they are usually regarded as “problems”, which may sound somewhat surprising because at least an increase in the life-span is usually thought to increase individual’s lifetime utility and well-being.

The exogeneity assumption might be true more with ageing, but definitely not with fertility as we argue below. But how does fertility change? Obviously, any change requires changes in institutions and other relevant variables such as incentives to have children, but we simply cannot rule out all the possibilities for affecting fertility behavior even in the medium run. Both historical data and cross-country comparisons show that there are, and have been, huge differences in fertility behavior.

Fertility issues have received quite a lot of attention in the recent empirical and theoretical literature dealing with the long-term problems of many economies. Much of this literature approaches the study of fertility with overlapping generations framework, which at least for a long-term perspective is quite a natural model.

Perhaps the key theoretical issue in these models is question of how to determine the intergenerational transfers between generation, more precisely, how to solve the level of donation given by children to their parents. If the middle-aged person’s utility depends on his parents’ utility, the optimum level of donation is quite straightforward to derive.
 This approach is followed e.g. by Boldrin and Jones (2002) and Boldrin, De Nardi and Jones (2005). Ehrlich and Lui (1991, 1998), and Ehrlich and Kim (2005) assume in turn that there is a social compact between children and parents in such a way that the level of transfers received by the old from their offspring is proportional to the offspring’s labor earnings.

On the other hand, if the middle-aged person’s utility does not depend on his parents’ utility, the optimum level of donation is not so straightforward to derive. Cigno (1993) and Rosati (1996) follow this non-altruistic approach. Cigno does not execute complete formal analysis, but his discussion of the transfer problem between children and parents is informative and illuminating. Rosati assumes that there is uncertainty in the intra-family transfers, and lets the old’s utility depend on the variance of that uncertainty.

Some of these papers have different emphasis from those of our paper. Here we briefly review their results on the effects of social security on fertility. Both Cigno and Rosati (1993) argue that the public pension system reduces incentives to have children. Rosati (1996) interestingly ties his result to the degree of risk aversion of consumers. The negative effect is obtained with a high degree of risk aversion. Ehrlich and Lui (1998) also contend that social security system diminishes fertility. The same conclusion is drawn by Ehrlich and Kim (2005). Boldrin, De Nardi, and Jones (2005) demonstrate the effect of old-age pensions in fertility in two types of calibrated models. In a model based on Boldrin and Jones (2002) they show that the effect is quite large, but in a model based on Barro and Becker (1989) it is actually very small.

To support our empirical work we construct a simple exchange economy two-period overlapping generations model with perfect foresight to study the interconnection between publicly and privately provided social security. Consumers live for three periods, but take part in economic activity only when they are middle-aged and old. We follow the non-altruistic approach, and basically consider all the donation levels, which improve the consumer’s welfare. In this way we are also assuming, as Ehrlich and Lui (1991) for example, that there is a social compact between parents and children. Children are partly viewed as a vehicle for old age support. An important question is: to what extent will the publicly provided social security system replace children as such a mechanism?

In the empirical part we test the basic implications of the theoretical model. In particular, we focus on the relationship between fertility and the pension system. We try to control the other determinants/background variables of fertility, such as the income level, infant mortality and the life expectancy. Obviously, the growth of the pension system is just a part of the growth of the welfare state. Thus, the results of the empirical analysis cannot really discriminate between the effects of the pension system in the strict sense or the welfare state in general. One additional complication is the fact that at least some indicators of the welfare state also include expenditures on various child support systems which obviously affect fertility in quite a different way (and we are not always able to control various expenditure categories).  Anyway, our evidence might help in designing policies, which will have less harmful effects on labor supply (retirement age) and fertility. If our thesis is correct, it would be dangerous for governments to try to solve the ageing-related fiscal problems simply by higher taxes, since fertility decline might still accelerate further.

Using the German data Cigno, Casolaro and Rosati (2002/2003) have tested empirically the effect of social security system on fertility. There is a negative effect, but they also point out that this effect jeopardizes the system’s future by eroding the base of future contributions.
We proceed as follows. In section 2 we describe the behavior of economic agents and characterize those combinations of endowments and some key parameters for which it is advantageous for the middle-aged to have children. In section 3 we explore the effects of the public social security system on incentives to have children. In section 4 we delve deeper into the determinants of fertility by studying empirically the effects of a set of variables on fertility. Finally, some conclusions are provided in section 5.

2. The Model and the Private Social Security

We consider a perfect foresight overlapping generations exchange economy, where consumers live for three periods, but they are economically active only in the middle and the last period of their lives: there are young, middle-aged and old people. Due to endogenous fertility population growth rate is endogenous. Consumers born in period 
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We compute the gross rate of population growth (
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Given the assumptions above we have the following expressions: 
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Rearranging we get

(3)
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In the steady state (or on the balanced growth path) 
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Consumers have positive endowments in both periods denoted by 
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Without any social security arrangement (private and/or public) the consumers get the level of utility 
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). We first consider the private social security system, where the source for income in the old age is the children. The middle-aged pay the amount 
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The cost of rearing and educating one child is 
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. In addition, there is a possibility to invest (denoted by 
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) in a private asset. This market is not, however, operative in equilibrium.

The decision problem of the middle-aged person is

(P1)
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In this general form the decision problem is quite interesting, since unlike e.g. Boldrin and Jones (2002), Boldrin, De Nardi and Jones (2005) and in fact also Ehrlich and Lui (1991) we do not assume that the utility of the middle-aged person depends on that of their parents. If that were the case, it would be quite straightforward to derive the optimal amount of the gift (
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) that the middle-aged person wishes to donate to his parents. We are not going to solve the general problem (P1), but leave that for future work.

In what follows we assume as in Ehrlich and Lui (1991) that there is a social compact (or a family insurance arrangement) between the parents and their children. Indeed we assume that the level of donation is some constant, and characterize the optimal amount of children taking the level of donation as a parameter. Indeed, we only consider the stationary equilibria. Furthermore, we assume that the periodic utility function is logarithmic. Since children are a vehicle for saving, it will become clear below that given the arbitrary level of endowments it is not always optimal to have a positive number of children. Below we need to make assumptions which guarantee that our economy is Samuelsonian using the rather famous terminology proposed by Gale (1973).

The decision problem now becomes

(P2)
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The budget constraints imply the following lifetime constraint

(5)
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An obvious arbitrage condition is 
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 so that investment in children provides the same return as in an asset. We describe the decision situation in Figure 1. It makes clear the fact that it is not always advantageous to invest in children, since endowments provide the utility level
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). Of course, the final allocation with e.g. positive investment in children must provide at least that level of utility (
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Next we just characterize the optimal determination of the number of children, and forget the saving decision, since in equilibrium there will be no saving. We get

(6)
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which looks a lot like the regular saving function with logarithmic preferences. For 
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which is very close to the condition for the Samuelson case in models without endogenous population growth.

Next we return to the general case for a moment. We can express the utility as a function of the number of children and the level of donation as
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The optimal choices of the number of children and the level of donation should improve the level of utility from that of endowment point. Thus we need to have

(9i)
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(9ii)
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Given the logarithmic utility we get two weak inequalities that the parameters must fulfill so that the final optimal allocation is better than the endowment point

(10i)
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We rewrite these inequalities as

(11i)
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 is a linear function of the first period endowment. We easily see that 
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One can see that there is one minimum for the function with a positive value for
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3. The Effects on Fertility of the Publicly Provided Social Security

From now on we assume that there is a pay-as-you-go social security system such that the benefit received in old age is financed by the lump-sum tax levied on the middle aged. The system is thus balanced, and there is no need for government to float debt. 
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 is the tax on young, and 
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 the benefit received by the old in that period. The budget constraint for the social security system is thus
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In the steady state we have that
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With logarithmic utility function we have the following decision problem

(P3)
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The budget constraints imply the following lifetime constraint

(15)
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It is important to note that we are assuming that the agents consider the future benefit parametrically, and do not see their own actions (voting in particular) as affecting the outcome of the political equilibrium. Indeed, we do not consider the determination of taxes and benefits in a political equilibrium.
 Although when we analyze the equilibrium reactions of the agents, we need to take into account the public sector’s budget constraint.

The optimal number of children is now

(16)
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Totally differentiating (16) and government’s budget constraint we get

(17i)
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We plug (17ii) into (17i) to obtain

(18)
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from where we get that 
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4. The Empirical Effects of Some Key Variables on Fertility

After these theoretical considerations we turn to empirical analysis. Indeed, we want to see, if the data support the notion that the growth of pensions, or more generally, social security depresses fertility. For that purpose we estimate simple linear models in which social security is proxied with some alternative ways. The size of government is the main proxy. We also use the GDP share of government pension or social security expenditures as measures of  the social security variable in different data sets. On the basis of the theoretical analysis, we expect that social security has a negative effect on fertility. The role of this variable is controlled by some important other determinants of fertility (income, education, infant mortality, structure of the economy and life expectancy). Thus, the estimating equation is of the form

(19) 
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FER denotes fertility, SS a proxy for social security, EDU the level of education, OLD the share of old people (or life expectancy) and GDP the level of per capita GDP, and u is the error term.

There might be some ambiguity with the control variables determining fertility. Theory does not exactly predict what their effect is. Intuitively, we might expect that the longer life-expectancy makes the support that is provided by children more long-lasting and hence more valuable. Thus, investment in children would give a higher rate of return. Therefore, ceteris paribus, there ought to be a positive relationship between life-expectancy and fertility. In the raw data, the relationship is just the opposite, but the reason is obvious. Life expectancy is highly correlated with income and all other indicators of economic development which in turn affect fertility. What we really need is the conditional effect of life-expectancy on fertility. That may be only obtained by using a proper multivariate model.

In our empirical analyses three data sets have been used. First, we use historical data from 11 countries for the period 1860-2000. These data have a lot of variation in all the basic determinants of fertility (social security, education, life expectancy, infant mortality and income). In this respect the data are “better” than the more recent data where – at least in the developed countries – relatively little time-variation can be found in these variables. It is also clear that fertility decisions represent long-run investments in which the relevant period is much longer than one quarter or one year. Obviously, the quality of the old data may be poor and sample sizes small (the historical data represent five -in some cases ten-year – intervals). The main data source is Mitchell (2005), although several national data sources are also utilized.

In addition to these historical data we also use the World Development Indicators (WDI) data that cover the period 1960-2002. An update covers a bit longer period 1960-2005, but some key variables were not available in the new data bank. These data sets include practically all the countries in the world and the number of data points is up to 3500.  Finally, we use the MZES (Mannheimer Zentrum fur Europäische Sozialforschung) data on social security expenditures which include separately pension expenditures and child support expenditures. The MZES data cover the period 1949-1993 for 21 European countries.
 The advantage of the data is the fact that various social security expenditure categories can be distinguished so that we could, for instance, compare the effect of pension expenditures and total social security expenditures. Both variables (more precisely, these expenditures in relation to GDP) are used in the context of equation (19) to facilitate comparison with relationships between fertility and cruder proxies of pensions and social security.

The results are reported below in the following fashion.  The fertility data are illustrated in Figures 1 and 2. The relationship between fertility and its potential determinants are illustrated with subsequent scatter diagrams (Figures 3-5). The estimation results with the alternative data sets are reported in Tables 1 – 4. All reported estimation results represent models in which all the coefficients are restricted to be equal.

We now summarize our results in the following way.  In the estimated models, all variables follow the predictions of the theory. Thus, income and education have a negative and infant mortality a positive effect on fertility. The role of life expectancy (or the share of old people) is somewhat ambiguous. By contrast, the role of the government size (or social security) looks quite systematically negative: the bigger is government the lower is the fertility rate.

As far as the results with different data sets are concerned the following comments are in order. In table 1, where we report results from historical data, it turns out that the government size (proxied by government expenditures/GDP) has a systematically negative effect on fertility, the level of education also a negative effect, and the infant mortality a positive effect. The effect of the age structure appears to be somewhat ambiguous, thus requiring a nonlinear representation (see the squared term in Table 2). The general flavor of the empirical results does not change if we carry out some stability analysis (see equations 6-7).  Here again, we find the coefficient of government size negative, the coefficient of infant mortality positive and the coefficient of life expectancy somewhat ambiguous: The sign is negative if other control variables are not introduced, but positive otherwise.

The much larger but also much shorter data from the World Bank WDI data bank points to the same direction as the long historical data (see tables 2 and 3). It is only now that we can experiment with different indicators of the government size (Table 2) and with a larger set of control variables. The most recent WDI data do not allow us to compare between these different proxies.  We may instead focus on the role of income and income growth. It is shown in Table 3 that not only is the coefficient of level of GDP (per capita in US Dollars) negative but also the coefficient of income growth is negative. By contrast, the coefficient of the change of the growth of rate of GDP is positive suggesting that positive income growth shocks have a positive effect on fertility.

Finally, we turn to the results with the MZES data (Table 4). The data even though smaller than the WDI data have the advantage of containing more precise indicators for pension and social security expenditures and containing also data on child support. Therefore, it is useful to find out that the results again point to the same direction – more or less irrespectively of the panel data set-up that is adopted. Thus, using no fixed effects or using both cross-section and period fixed effects produce qualitatively the same results. Both indicators of pension/social security expenditures seem to have a negative effect on fertility while the effect of child support is clearly and systematically positive. It is a bit difficult to explain these rather strong effects with other views than the "investment view" that we have adopted in this paper. If children were viewed mainly as "consumption" we would not expect that the determinants of the profitability of investment in children show up in such a significant manner as it does in our estimated models.

Obviously, we have potentially severe measurement problems with the government size and the social security variables. Bigger government might just reflect more bureaucracy or more government interventions in the economy. It might also simply reflect wars or other similar events and not just better social security. From the theoretical point of view, an ideal measure would be a forecast of government total outlays (net of taxes) to old-age people. Needless to say, such data are not available.

There are perhaps even more difficult measurement issues with the government intervention variables. Both pension expenditure/GDP, social security expenditure/GDP and child support expenditure/GDP suffer from the basic weakness that they are not genuinely exogenous. For instance the ratio of pension expenditures to GDP may increase both because of an increase in the level of pension benefits, and because of an increase in the number of pensioners.
 The two things are, however, quite different from the point of view of individual maximization behavior, the former is relevant the latter is not. The same is true with our child support measure. To overcome this problem, better indicators are needed but it looks that they can be constructed only for the most recent years.

5. Concluding remarks

Our paper is based on the view that fertility behavior is analogous to investment in human capital and physical assets. Although the planning horizon of investors is quite long that does not make fertility behavior exogenous. Quite clearly it depends on the menu of investment alternatives and the respective returns. Government expenditures on social security constitute the key element, which affects the rate of return on investment in children. Increased tax-financed social security lowers the rate of return from investment in children by diminishing the need from old-age support from children.  Empirical evidence seems to be consistent with this conclusion.  This result has potentially powerful policy implications. Attempts to improve old-age support may lead to a deterioration of fertility and in turn to worsening of the dependency ratios and government balances unless some balancing actions are made in terms of child support or, more generally, profitability of investment in children. Due to this fertility externality public pension programs more expensive than what is generally understood and would require accompanying elements of e.g. boosting labor supply. A more immediate implication of the analysis is the conclusion that analyses which focus on the various long-term issues such as fiscal sustainability should not be carried out with exogenous fertility.

Table 1
 Results with the historical data for 1860-2000.

	
	1
	2
	3
	4
	5
	6
	6'
	6"
	7

	GDP
	-.009

(3.24)
	-.007

(2.82
	-.009

(3.24)
	-.016

(6.23)
	-.014

(7.12)
	-.007

(2.93)
	-.006

(1.75)
	-.010

(3.66)
	-.007

(2.75)

	GOV
	-.035

(1.72)
	-.024

(1.90)
	-.030

(1.55)
	-.070

(4.54)
	-.031

(1.94)
	-.025

(1.18)
	-.050

(1.62)
	-.045

(2.22)
	-.048

(2.43)

	EDU
	-.029

(2.50)
	-.010

(1.17)
	-.029

(2.51)
	
	
	-.033

(3.10)
	-.049

(3.25)
	-.048

(3.94)
	-.035

(3.25)

	IMR
	.018

(3.48)
	.012

(3.31)
	.018

(3.48)
	
	
	.023

(5.36)
	.025

(3.50)
	.019

(3.83)
	-..019

(4.36)

	OLD
	-.005

(1.99)
	-.010

(5.10)
	-.005

(2.08)
	-.0.11

(6.46)
	-.013

(6.83)
	-.037

(0.52)
	-.0316

(2.51)
	.080

(0.88)
	-.013

(0.18)

	OLD2
	.017

(1.87)
	.032

(3.77)
	.018

(1.90)
	.045

(6.34)
	.048

(6.03)
	
	
	
	

	WAR
	
	
	-.005

(0.88)
	
	
	
	
	
	

	N
	181
	181
	181
	194
	194
	181
	104
	148
	168

	R2
	0.825
	0.792
	0.844
	0.834
	0.788
	0.873
	0.712
	0.8126
	0.842

	SEE
	0.023
	0.013
	0.013
	0.014
	0.014
	0.13
	0.015
	0.014
	0.012

	Test
	1.98

(0.039)
	17.02

(0.009)
	1.96

(0.041)
	2.16

(0.022)
	..
	2.98

(0.001)
	3.75

(0.000)
	3.23

(0.001)
	2.64

(0.007)

	Effects
	FE
	RE
	FE
	FE
	RE
	FE
	FE
	FE
	FE

	Sample
	2000
	2000
	2000
	2000
	2000
	2000
	1965
	1985
	2000


Corrected t-ratios are inside parentheses. All estimates are panel GLS estimates. In equation 7, Japan is excluded. Sample indicates the last year of the sample period; the first year is always 1850. FE indicates the fixed effects model and RE the random effects model. Tests denote the corresponding fixed effects test (implying that all cross-section effects are zero) and Hausman specification test for the orthogonality of cross-section error terms and the RHS variables. GDP denotes (log) per capita GDP in fixed US dollars and IMR infant mortality rate. Government size (GOV) is measured by government expenditures/GDP and "EDU" by participation to primary education. "OLD" denotes the share of old (more than 65 years of age) people out of total population and "WAR" is a dummy for war years.

Table 2
 Results with the WDI data for 1960-2002

	
	1
	2
	3
	4
	5
	6
	7
	8

	GDP
	-.835

(103.08)
	-.720

(77.20)
	-.780

(68.49)
	-1.191

(26.79)
	-1.068

(30.25
	.202

(3.85)
	.257

(2.18)
	.176

(6.16)

	GOV
	-.005

(2.69)
	-.022

(21.49)
	-.010

(12.93)
	-.019

(4.75)
	-.018

(4.62)
	-.020

(5.39)
	-.008

(4.69)
	-.027

(8.64)

	LIFE
	
	
	
	
	
	-.114

(13.16)
	-.080

(5.15)
	-.073

(10.37)

	LIT


	
	
	
	
	
	-.036

(11.15)
	-.071

(7.68)
	-.019

(6.99)

	IMR
	
	
	
	
	
	
	
	.012

(7.41)

	MIL
	
	
	
	
	
	
	
	-.152

(9.19)

	R2
	0.801
	0.844
	0.801
	0.871
	0.381
	0.793
	0.962
	0.984

	SEE
	1.290
	1.455
	1.290
	0.692
	0.703
	0.917
	0.392
	0.642

	Test
	..
	
	
	37.56

(0.000)
	30.97

(0.000)
	..
	31.17

(0.000)
	

	N
	2523
	1534
	1528
	2523
	2533
	685
	685
	135

	Estimator
	GLS
	GLS
	GLS
	GLS
	GLS
	GLS
	OLS
	GLS

	Effects
	none
	none
	none
	CFE
	CRE
	none
	CFE
	none

	GOV
	GQ
	TAX
	EXP
	GQ
	GQ
	TAX
	TAX
	TAX


GQ denotes public consumption/GDP, EXP total government expenditure/GDP and TAX gross tax returns/GDP. “LIT” denotes adult literacy rate, "LIFE” life expectancy at birth, “IMR” the infant mortality rate and "MIL" military expenditures/GDP. The number of countries is 150 and the number of data points 1525.

Table 3
  Results with more recent WDI data

	
	1
	2
	3
	4
	5
	6
	7

	GDP
	-.066

(11.18)
	-.091

(11.08)
	-.127

(8.24)
	-.026

(1.03)
	-.041

(1.55)
	-.017

(2.89)
	-.002

(0.14)

	∆(GDP)
	
	
	-.274

(5.44)
	-.395

(4.25)
	-.381

(4.79)
	-.065

(1.07)
	

	∆∆(GDP)
	
	
	
	.134

(2.25)
	.091

(1.26)
	.006

(0.15)
	

	GOV
	-.023

(1.57)
	-.047

(2.51)
	-.067

(5.12)
	-.040

(2.08)
	-.035

(1.71)
	-.006

(1.17)
	-.038

(3.33)

	LIFE
	-1.951

(40.19)
	-1.766

(23.51)
	
	.038

(0.38)
	-.067

(0.44)
	.014

(0.87)
	.104

(0.82)

	IMR
	
	
	
	.163

(7.23)
	.331

(18.05)
	.039

(12.37)
	.001

(0.11)

	FER-1
	
	
	
	
	
	
	.947

(84.88)

	R2
	0.679
	0.499
	0.945
	0.956
	0.942
	0.949
	0.983

	SEE
	0.323
	0.324
	0.134
	0.118
	0.135
	0.421
	0.038

	Effects
	non
	none
	CFE&TFE
	CFE&TFE
	CFE
	CFE&TFE
	CFE

	N
	3313
	3313
	3527
	1855
	1855
	1855
	1173

	transformation
	log
	log
	log
	log
	log
	level
	log


CFE (TFE) denotes the cross-section (period) fixed effects model, CRE the cross-section random effects model. Government size (GOV) is here proxied by public consumption/GDP. Numbers inside parentheses are corrected t-ratios. The sample period is 1960-2005. All estimates are least squares estimates. The number of countries is 197.

Table 4 Estimation results with the MZES data

	Explanatory var.
	1
	2
	3
	4
	5
	6
	7
	8
	9

	GDP
	-.010

(12.02)
	-.033

(29.45)
	-.016

(14.22)
	-.038

(35.12)
	-.012

(2.24)
	-.018

(1.98)
	-.016

(3.15)
	-.002

(2.85)
	-.032

(1.08)

	CHILD
	.098

(27.14)
	.049

(45.13)
	.158

(33.29)
	.084

(44.94)
	.224

(13.62)
	.029

(8.64)
	.179

(8.82)
	.002

(3.12)
	.011

(1.97)

	PEENSION
	-.117

(62.92)
	-.265

(55.96)
	
	
	-.020

(2.72)
	-.163

(27.22)
	-.161

(30.47)
	-.008

(3.48)
	-.025

(2.38)

	SOC.SEC
	
	
	-.059

(67.02)
	-.364

(79.14)
	
	
	
	
	

	FER-1
	
	
	
	
	
	
	
	.965

(140.1)
	.715

(11.44)

	R2
	0.852
	0.877
	0.883
	0.905
	0.858
	0.679
	0.544
	0.976
	..

	SEE
	0.815
	0.803
	0.822
	0.828
	0.227
	0.332
	0.333
	0.037
	0.037

	N
	796
	796
	796
	796
	796
	796
	796
	768
	733

	Estimator
	SUR
	SUR
	SUR
	SUR
	LS
	LS
	GLS
	SUR
	GMM

	Effects
	none
	none
	none
	none
	FE


	CFE
	CRE
	none
	dif

	Test
	..
	..
	..
	..
	1101 (0.00)
	65.27 (0.00)
	1.64 (0.65)
	..
	111.7

(0.01)

	transformation
	level
	log
	level
	log
	level
	level
	level
	log
	log


GDOP denotes (also here) the per capita GDP in the USD, CHILD, PENSION and SOC.SEC child support, pension and (total) social security expenditures in relation to the GDP. FE denotes the cross-section and period fixed effects model, CRE the cross-section random effects model. Numbers inside parentheses are corrected t-ratios. GMM estimation is carried out by using first differences; lagged levels and differences represent additional instruments. Panel tests suggest that the fixed effects are required and in the random effects model, the (Hausman) test indicates that the random effects are not correlated with the RHS variables. In GMM estimation, J statistic suggests that some of over-identifying restriction(s) are(is) not valid.

Figure 1 
Median value of fertility in 11 countries for 1750-2000
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Figure 2 
Distribution of fertility rates in the WDI panel data

[image: image91.emf].00

.04

.08

.12

.16

.20

.24

.28

.32

.36

0 1 2 3 4 5 6 7 8 9 10

D

e

n

s

i

t

y


The graph reflects 4946 time-series & cross-section observations for 197 countries. It is drawn by the Epanechnikov Kernel density.

Figure 3 
Relationship between fertility and its determinants from the historical data [image: image92.emf]0.0
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Numbers are median values of countries for 1860-2000. Note that in the last graph we compare government size with education, on the one hand, and GDP per capita, on the other hand.

Figure 4 
The relationship between fertility and its determinants in the WDI data
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Data source: The WDI database (Worldbank)

Figure 5 
Relationship between fertility and pension/social expenditure from the MZES data
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Data source: the MZES data bank. The observations are median values over 21 countries for the period 1949-1992.
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� In Puhakka and Viren (2006) we provide a more descriptive and policy oriented view of these questions.


� There are though game-theoretic issues involved here. Are children e.g. operating in a cooperative or non-cooperative fashion, when deciding about the level of donation? More on these issues see Boldrin and Jones (2002).


� Here we follow Boldrin and Jones (2002).


� For such a model, see Azariadis and Galasso (2002). The analytical context of their model is quite different, however. 


� The long time series of the fertility rate data have been constructed by dividing the number of births with the female age cohorts of 15-49. With the WDI and MZES data, the usual fertility measure is used. 


� The data base also includes two countries (Slovakia and Czech Republic) which are not included in our sample because they consist of 3 observations only (including those would not, however, make any difference). Total number of observations is 796. 


� If the actual GDP is used as the scale variable some simultaneity problems might arise. Preferably, the trend of GDP ought to be used as the denominator. 
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