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Abstract 
Europe’s pension systems face serious challenges due to increasing life expectancy and decreasing 

fertility. One cause of the latter is the pension system itself: as parents are no longer dependent of 

their children in their older days, they are not inclined to have such many children. This paper 

presents the effects of the pension system’s introduction in an overlapping generations’ framework, 

reasoning fertility’s general decrease. The paper also analyzes a possible solution, a pension reform 

where the pension depends on the number of children that a parent has and shows that such a 

pension system could increase fertility, although in turn it decreases output per capita.  

1. Introduction 
Europe’s pension systems are certainly in trouble. Life expectancy increases continuously while 

fertility decreases. As a consequence, less and less economically active residents have to support an 

increasing number of pensioners which leads to an increase in states’ expenditure and taxpayers’ 

burden (Muraközy (2011)). This paper presents a possible solution of this problem and its effects in 

an overlapping generations’ framework.  

This suggested solution is the introduction of children pension: a system in which pension would 

depend on the number of taxpayer children brought up by the pensioner.  It can be justified with two 

arguments: firstly, the future output (to which the pension is directly connected to in a pay-as-you-go 

system and indirectly connected in a fully funded system) depends on the next generation’s 

population size – more accurately, future production stems from the amount of people working 20-

30 years later: should there be nobody to work, there would be nobody to produce the pensions’ 

coverage. Regarding the second argument, according to present pension systems, the pensions 

generally depend on contributions paid during the employed period of one’s life, thus indirectly 

childbearing is punished: mothers are unable to work for a fair while, and due to this, they possess ú 

lower income as well as lowered work experience, which leads to reduced future income – all these 

factors cumulate in an exceptionally low future pension.  This effect could be compensated by the 

children pension system.  

In the literature several authors argue that one reason of the decreasing fertility was the pension 

system itself.  Zhang (1995) analyzes the social security’s effects on the fertility applying a model with 

endogenous fertility and finds a negative relationship. Rosati (1996) finds that next to balanced 

budget the social security’s extension decreases fertility. So, at a reducing size of the active 

population, pensions have to also decrease. Sinn (2004) shows that the pay-as-you-go pension 

system does not stimulate childbearing as it is a kind of insurance against childlessness: if pension did 

not exist, children would have to resort to supporting their parents themselves, so the ones without 

any children would likely starve to death. Gaál (2003) and Cigno (1992, 1993, 2006) also find the 
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reason of the decreasing fertility in the weakened role of the intergenerational transfers within the 

families. Kohout (2005) adds that the youth does not have money to bear children due to the 

increasing tax levels caused by the pension system. Wigger (1999) analyzes the effects of the pension 

system’s introduction in an overlapping generations’ framework. His findings indicate that both in 

small and large pension systems an increase of pensions decreases the fertility while in medium-size 

pension systems its effect contradicts the former, increases the fertility. 

Cigno and Rosati (1996) compare the case of endogenous and exogenous fertility and find that more 

extended social security decreases willingness to childbearing. Cigno and Rosati (1997) investigate 

the effect of social security on the savings rate in Japan analyzing post-war time series and 

endogenous fertility.  

According to Sinn (2000) a possible solution to demographic problems could be the introduction of a 

fully funded pension system. But this system also has disadvantages as written in the paper which 

compares the pay-as-you-go and fully funded systems’ advantages and disadvantages. Brooks (2005) 

deduced that demographic problems and financial costs are among the main reasons of pension 

systems’ privatization.  

The idea suggesting that pension should depend on the number of children surfaces in Sinn’s (2005) 

works. He also emphasizes the economic consequences of the demographic problems: an increasing 

segment of the output is to be spent on pensions and as pensioners will have represent the majority 

in the society, their opinions will likely be of great significance, according to the democratic laws. 

Sinn and Uebelmesser (2012) state that it will be so in Germany by 2016: the necessary reforms 

would have a positive effect on the following generations as well as the youth, although as 

pensioners will possess the majority among the voters, the acceptance of positive changes will not be 

quite possible.   

Hyzl et al. (2004) propose that everyone should contribute to the pensions system in the same extent 

regardless of the number of children (as it is unknown before) but in the determining processes of 

the amount of pension paid, the number of children should be considered – as in case of a pay-as-

you-go system future pensioners also contribute to the future output by bringing up children. 

Vecernik (2006) shows the necessity of the consideration of childbearing through the example of the 

Czech pension system.  

Cigno (2010) keeps the problem a planning error of the pension system and proposes a two-pillar 

pension: in the first pillar the right to pension could be gained in the usual way, according to the ratio 

of earlier contributions, while the second pillar would enumerate the number of children born.  

Banyár (2011) also proposes the consideration of the number of children brought up in his work 

analyzing the eligibility of deficit arising from the pension reform. He presents three models: in the 

first one no pension could be paid for individuals without children: the ones who saved the cost of 

childbearing should have ensured funds to cover their old-age living expenses. A second solution 

would be the dependency of the retirement age on the number of children. In the third proposed 

solution the pension’s amount itself would depend on the above mentioned number – as in the 

model of this paper.  



The paper is organized as follows: section 2 presents the model, while section 3 documents the 

effects of the pension system’s introduction and the pension reform (introduction of the child 

pension) in the model. Section 4 concludes the subject.  

2. The model 
We analyze the effects of various changes in the pension system (beginning with the introduction of 

the pension depending on the paid contribution in a pay-as-you-go system, followed by the 

introduction of the pension which depends on the number of children born by the pensioner) on the 

demographic properties (changes of population) and other main economic variables of the given 

economy. In particular, we will deal with the income and consumption of the old. In addition, we 

analyze whether the introduction of pension system and the decrease of dependency from the 

following generation could really cause a decrease in the fertility and it is one of the reasons of the 

fact that less and less active employee has to support more and more pensioner.  We also 

contemplate whether this decrease in fertility could be reversed by a pension reform, so that the 

pension would depend on the number of children brought up, thus scaling with one’s contribution to 

the labor force of the next generation.  

In the model the pension system has an obligatory pay-as-you-go pillar. Aside from this, it also has a 

voluntary pillar – it may not look like a pension pillar at the first glance, due to the fact that it does 

not appear in the model as a pension pillar, although as savings for one’s elderly age, when one’s 

income stems from these savings (voluntary pillar) and from the pay-as-you-go pillar. 

The applied model is an overlapping generations’ model (OLG – see for example Diamond (1965)) 

with heterogeneous agents. The most important difference between this model and the classic OLG 

models is that in this model endogenous fertility is applied (see for example Becker (1981)) vis-à-vis 

the earlier models with exogenous fertility (e.g. Barro (1974), Veall (1986)). It means that actors are 

able to individually decide how many children they wish bear, controlling the fertility themselves. 

Other elements of this model (for example the cost of child bearing, the number of children) are 

transferred from Wigger’s (1999) own one.  

The model assumes that each generation lives for a maximum of 4 periods. Each generation consists 

of two types of consumers: one of them prefers having children more than the other one. The first 

two generations are active whilst the third and the fourth generations are pensioners. Children are 

born by the first generation. The number of offspring determines the size of the following 

generation. Members of the fourth generation die at the end of the period with a probability of 1, 

while a smaller segment of the other generations also dies at the same point in time with a given 

probability. Following notations are used in the model: 

 : Consumption of the i age old generation’s member from consumer type j in period t (per 

capita value) 

 :  Investment of the i age old generation’s member from consumer type j in period t (per 

capita value) 

 : probability for the member of generation i to survive the period. 

 : Number of children born by a member of the young generation in period t from type 

j.  

 : Contribution rate (Pension contribution). 



 : wage in period t. 

 : amount of capital in period t. 

 : manpower of generation born in period t-1 (so, the generation that begins to work in 

period t)  

 : size of labor force in period t 

 : output in period t  

 : ratio of consumers type 1 in the population (constant by assumption). 

 πt: average pension in period t. 

 : pension of generation i’s member j in period t. 

 : Capital rental rate in period t. 

The different consumers born in period t have the following utility functions:  

1.   

2.  

Thus the consumers are non-altruistic, as they are interested exclusively in their own utility, ignoring 

that of the previous and the following generation. In spite of this, they do care about the number of 

children they bear which effects their utility in two ways: firstly, it has once a positive effect as they 

have pleasure in rearing of children; secondly, it also possesses a negative effect, as it has its own 

costs – raiding children hinders their ability to work, which in turn results in less overall income. It 

can be observed that the only difference between the utility functions of the differing types of 

consumers is in the love of child rearing: one of the functions yields higher utility in case of having 

children.  

The direct cost of raising children is  where λ≥0 and μ≥0 are parameters. Consumers also 

spend their income in the first period of their life on consumption (  and investment ( . In 

period t the origin of the young generation’s income are individuals’ wages. In this period each 

member of this generation has one unit of time that can be spent either on work or child rearing. The 

necessary time to bring up children is , consequently the time spent on work is 

. After one’s wage one has to pay pension contribution with a contribution rate of τ. An 

inheritance system is in place should one’s parents die. We assume that one is unable to inherit from 

his grandparents and great-grandparents: this heritage is received by the previous generation 

instead. The amount of heritage is independent from the consumer’s type as there is no apparent 

connection between the parents’ type and the children’s type. Thus the different consumers have 

the following budget constraint in the first period of their lives. 

 

 

For period t investments from period t-1 become capital (and the capital of the previous period 

perishes, as depreciation is 100%), thus the consumer in the second period of his life already receives 



capitals rents. During this period, one keeps working through which labor income is earned. One also 

receives heritage from the previous period’s second generation’s dead. One does not bear more 

children – all potential costs related to this are safely ignored. One also invests in this period. Thus, 

budget constraints are the following: 

 

 

Members of the 3-year-old generation are already pensioners. They have income from 3 sources: 

from rental rate of their investments from the previous period, from their pension, and from the 

heritage left by the older generation.  Budget constraints are as follows: 

 

 

The oldest generation refrains from working, also they do not save are in knowledge of their 

impending death in the following period. The oldest generation does not leave heritage by 

assumption, so there is nobody from who they could receive a heritage. The generation spends their 

whole income on consumption. Their income comes stems from pension and their earlier savings. So, 

their budget constraints are the following: 

 

 

The question arises: exactly how does the pension in the pay-as-you-go system look like? First, it is 

certainly possible that everyone receives the same amount of basic pension. This case is rare in 

practice, so we will cease detailing it further. Second, it is also possible that pension correlates to the 

contribution paid earlier – it is common practice. A third possibility (and the contribution of this 

paper to the respective literature) is that instead of considering the contribution alone, the number 

of children brought up by the pensioner is also added as a decisive factor. An argument to reinforce 

the potentials of such a system is that someone has to create the funds of future pensions: should 

nobody work, should everyone be retired, the goods required to satisfy the consumption necessities 

of pensioners would not be produced and there would be nothing that could produce the sums from 

which pensions are paid. Another argument is as follows: people raising children are unable to work 

as much as a childless individual would be severely punished in a system where the contribution is 

considered exclusively. 

In the case of everyone receiving a basic pension, the amount is the following: 

 

 



This case will no longer be analyzed. Should the basic pension be adjusted according to the 

contributions, the pension would be following for the different groups: 

 

 

 

 

 

 

So, base pension ( ) is adjusted according to the contribution paid in the first period of one’s life (as 

in the second period everyone works for the same time, making no differences). Avg indicates the 

average pension contribution paid by a member of the given generation. Its value is: 

 

If the number of children born (measuring one’s contribution to the labor force) is also considered at 

the adjustment, the following pensions are received: 

 

 

 

 

 

where avgchild denotes the average child number, so  

We assume that earnings and expenditures of the pension fund are equal in each period, thus the 

following applies for all pension models: 

 



where revenues of the pension fund come from the contribution of the two young generations while 

expenditures are the pensions themselves. These values are not per capita values, instead they refer 

to the values of the whole economy. 

Size of the generation born in period t is determined by the population of the generation born in 

period t-1 in the following way: 

 

Production function of the representative firm is: 

 

where  denotes the total  units of time spent on work. Capital stock in period t is the following: 

 

Thus capital stock in period t equals the investment in period t-1, as depreciation is 100% due to the 

fact that a period (generational change) takes long time (e.g. 15 years). 

Size of labor force is the currently living segment of the population born two years ago in addition to  

the-one-year old population adjusted with the time spent on child bearing, thus: 

 

First order conditions of the representative firm are derived from the profit maximalization task: 

 

 

First order conditions are the following: 

 

 

So, Lagrangian of the first-type consumer in case of a pension system which is exclusively dependent 

on paid contributions is the following:   



+  

First order conditions are the following: 

 

 

 

 

 

 

 

Some explanation might be needed to fully understand the following first order condition. Let us 

assume that one consumer’s weight is miniscule compared to the entire society: for example by the 

scale of one to ten million. Due to this fact one may assume that one’s decision leaves others’ 

decisions unaffected, leaving the average numbers untouched according to the critique of Cigno 

(1995) on the paper of Nishimura and Zhang (1992). 

 

First order conditions of the second type consumer can be generated in a similar way.  

Equilibrium applies to the labor market, thus: 

 

Let  denote the ratio of the new-born generation’s size in periods t+1 and t. Applying this 

notation, eliminating the Lagrange-multiplicators and dividing the aggregate variables with the size of 



the young generation (Lt) and denoting it by lower case, the equations of the system are the 

following in case of the original pension system: 

1.  

2. 

 

3.  

4. 

 

5.  
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12. 

 

13.  

14.  

15.  

16. 

 

17. 

 



18. 

 

19.  
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22.  

23.  

24.  

25.  

26.  

27.  

28.  

Should the pension reform explained earlier (introduction of child pension) be introduced, six 

equations would be modified: the two first order conditions for children number, as well as the 

equations determining the pension amounts of different groups. The reform would change these 

equations as follows: 

 

 

 

 

  

  

  

  

With these equations and fixed parameters the model is able to be solved and the question regarding 

the effects of pension’s introduction and pension reform can be shed light on.  

  



3. Effects of interventions 
In order to be able to analyze the reforms’ effects, determination of applied parameters is necessary.  

ν expresses the duration of prevented work that bearing a child would result in. As a period is 

approximately 15-20 years long, and absence from work generally lasts 1.5-2.5 years, we have set 

this parameter’s value to 0.1. Other parameters’ were calibrated to match the following values: 

β=0,7, θ=0,5, µ=0,85, λ=0,046, α=0,7, A=1, σ=0,48, p1=0,95, p2=0,9, p3=0,8, ε1=0,11, ε2=0,148.   

3.1. Introduction of pension system 

As explained in the Introduction, according to several authors’ opinion, a cause of the decline in 

fertility in developed countries is the pension system’s introduction as the older generation does not 

require descendants to support them in their older days. In the model, as a first step we analyze the 

effects of the pension’s introduction. We observe it by increasing the pension contribution rate from 

0 to 0.2. As it can be seen on figure 1 the population’s decrease changed to 32% from 24% as a 

consequence of this reform. 24% represents the original steady state value, in which the per capita 

amount of each variable is constant. Thus, in case of these parameters we justified the literature’s 

assumption of pay-as-you-go systems’ introduction decreased fertility. Although this fertility rate 

may seem to be extremely low, in reality it is not: according to Kohout (2005) by 2050 Estonia’s 

population is expected to decrease by 52% whereas Latvia’s population is anticipated to face a 

decrease of 44%. 

 

 

Figure 1: Change of fertility after the pension system’s introduction 

We also analyze the reform’s effect on the consumption and investment. Per capita investment 

decreased in significantly after the reform as it was no longer necessary to save up for one’s elderly 

days. Per capita consumption decreased for the first three generations: in the first two this was due 

to the introduction of pension contribution while at the third one it is attributed to the decreasing 

investment and the resulting investment revenue. Figure 2 shows the first period consumption of the 



first type of consumers following the reform. Among the oldest generation the per capita 

consumption increased as pictured in figure 3: after a major increase the consumption declined, 

although its value settled higher than the original one. It means that the reform was the most 

beneficial pensioners who were retired by the time of the pension’s introduction as their 

consumption’s increase was the highest due to the fact that they had not count for the pension 

(without paying pension contribution!).  

The difference in the consumption of the two types of consumers was not affected by the reform in a 

significant measure. 

 

Figure 2: Consumption of the young after pension system’s introduction 



 

Figure 3: Consumption of the old after pension system’s introduction 

3.2. Effects of pension reform 

Now, let us analyze the effects of pension reform, in which pension is determined by the amount of 

children raised by the pensioner. Demographic problems and the issue of too few economically 

active residents having to support an overly high number of pensioners should soften after the 

reform, so the revenues of a smaller segment of the youth is to be taken as contribution in order to 

provide an appropriate pension for the pensioners.  

As it is visible on figure 4 the results justified our expectations: pension reform increased fertility to a 

level which, in the equilibrium, is higher than compared to its past value from the past periods, 

during which the reform was not yet introduced. 

 



 

Figure 4: Change of fertility after the pension reform 

How did other important indicators of the economy change? Investment per capita of almost all 

groups increased after the reform. Consumption of the first two generations also decreased (figure 

5). Per capita consumption of pensioners rose (figure 6). As a result of heightened fertility, the total 

consumption and output of the economy has risen higher compared to the previous state after a 

short amount of time passed. 

The reform did not change significantly the gaps between the consumption of various types of 

consumers’ within a generation. Table 1 shows the consumption of the different groups (per capita 

values) without a pension system, along with the original pension system’s values and the data from 

the reformed pension system.  

 Without pension Original Pension Pension Reform 

 0.1272 0.0904 0.0761 

 0.1208 0.0853 0.0717 

 0.1258 0.1027 0.0978 

 0.1195 0.0969 0.0920 

 0.1111 0.1043 0.1121 

 0.1055 0.0984 0.1056 

 0.0768 0.0829 0.1007 

 0.0730 0.0782 0.0948 
Table 1: Consumption of the different groups (per capita values) before the pension system’s introduction, in the original 
pension system and after the reform 

 

 

Figure 5: Consumption of the young after the reform 



 

Figure 6: Consumption of the old after the reform  

 

Overall we could justify the presumption that pension system’s introduction decreased fertility, 

which resulted in less economically active residents having to support an increasing number of 

pensioners. We could also justify that fertility could be raised by a pension reform which also 

increases consumption (income) of the older generations, thus the issue of low pensions fades. 

Decrease in the younger generations’ consumption could be compensated by a possible reduction in 

the pension contribution as the problem causing high levels of pension contribution was solved. 

4. Conclusion 
Throughout Europe the population’s decrease and life expectancy’s increase are observable. This 

phenomenon poses a serious challenge for the pension systems: an appropriate pension is to be paid 

for more and more pensioners by a constantly reducing number of active workers offering lower and 

lower contributions over time. In the relevant literature several authors’ opinions are that the 

decrease in fertility is a consequence of the pension system’s introduction: it is no longer necessary 

to bear and raise children who would in turn support someone in his or her elderly days due to 

receiving no pension at all. So, the pension system’s introduction leads to a decrease in fertility.  

This statement of the literature was justified and reinforced in this paper’s model which applied an 

overlapping generations’ model: the pension system’s introduction proved to decrease fertility. By 

the application of the model we also analyzed the effects of a pension system in which the pension 

depends on the number of child the pensioners brought up. The model indicated the achievement of 

a higher fertility level. According to the model’s results this reform decreased the output per capita 

(of the young generation): the costs of raising children caused investments to decreased, but on the 

other hand the reform increased pensions, thus their receivers’ welfare has risen. 



In the model we analyzed a possible reform of a potential new pension system. Of course the 

pension system could be introduced in several versions and the remuneration of child-bearing could 

happen in various ways. The following step of the research can be the introduction of child-bearing’s 

remuneration to other variations of pension models in different ways: the effects of different child-

bearing remunerations on fertility and on economic performance are comparable.  
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