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Abstract 

We investigate the relationship between the pay-as-you-go (PAYG) pension scheme and 

the accumulation of human capital. We introduce the incentives for self-education into 

an overlapping generations model. The PAYG pension scheme encourages the 

incentives to educate children, but it discourages the incentives for their self-education. 

We show that the elasticity of substitution of human capital function affects whether the 

PAYG pension scheme hampers accumulating human capital or not when the incentives 

for self-education are considered. The argument implies that while studying the 

relationship between the pension scheme, education, and economic growth, we must 

focus on the decision maker with regard to education and on the function of the human 

capital. 
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1. Introduction 

 

The public pension scheme has become a very important issue in many developed 

countries. Further, determining whether the public pension should be financed by the 

pay-as-you-go (PAYG) scheme or the funding scheme is a pressing question. 

 

Feldstein (1974) shows that the PAYG pension scheme inhibits economic growth. He 

emphasizes that the PAYG scheme disturbs private wealth accumulation and aggregate 

capital accumulation. Blanchard (1990) indicates that the PAYG scheme is favored only 

under the condition that the population growth rate is higher than the marginal product 

of capital. Since developed countries have low birth rates, the PAYG scheme is not 

sustainable in such countries. 

 

However, as Becker (1993) reveals, not only physical capital, but also human capital is 

a source of economic growth. Under the PAYG pension scheme, it is expected that 

people educate their children further (invest more human capital) because the 

accumulation of their children’s human capital increases their pension benefit. 

Therefore, the PAYG scheme seems to encourage economic growth, as shown by 

Kemnitz and Wigger (2000) and by Docquier and Paddison (2003). 

 

The idea that the PAYG pension scheme provides an incentive for investing in education 

has already been presented by Pogue and Sgontz (1977). Since then, many papers on 

this subject have been published. 

 

The previous papers focus on the incentive for investing in educating children. However, 

human capital is accumulated not only by the education by the parent generation but 

also by self-education. In this paper, we investigate not only parents’ incentive to 
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educate children, but also the children’s incentive to self-educate in an overlapping 

generations model. 

 

The assumption that the volume of education is determined by the parent generation 

might be suitable for primary and secondary education. However, not only the effort of 

parent generation, but also that of the children’s generation plays an important role in 

on-the-job training and tertiary education (for example MBA program and Ph.D. 

program).  

 

Previewing our conclusion, we show that the PAYG pension scheme encourages 

educating children because the more the human capital of children is, the more is the 

pension benefit for parents. On the other hand, we reveal that this scheme hampers 

self-education because the PAYG scheme is equivalent to taxing on children’s labor. 

Furthermore, we show that the elasticity of substitution of the function of the human 

capital affects whether the latter effect offsets the former or not. 

 

The rest of this paper is organized as follows. In Section 2, we present an overlapping 

generations model. In Section 3, we characterize the equilibrium. In Section 4, we 

consider comparative statics. Finally, in Section 5, we conclude the paper. 

 

 

2. The Model 

 

We consider a three-period overlapping generations model. For simplicity, we assume 

that each generation consists of a representative individual. In the first period of 

generation t’s life (“youth”), he invests 1te  in self-education. On youth, he takes out a 

loan to help pay for his self-education. We do not consider the liquidity constraint, for 
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the simplicity. Moreover, generation 1t  educates generation t by investing 1tg . The 

human capital of generation t (efficiency unit of labor), tH , is assumed to be a function 

of 1te  and 1tg . We have for simplicity the following functional form. 

 


 ))1(( 11   ttt ugeuH  ( 10  u , 10   ). 

 

In the middle age of generation t, the representative individual obtains wage income 

tt Hw . He contributes to pension where the contribution rate is t . He also educates his 

child (generation t+1) tg , consumes 1
tc , pays back 11 )1(  tt er , and saves for old age 

ts . 

 

In his old age, generation t obtains pension benefit, 111  ttt Hw , and reclaims his 
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We assume that generation t maximizes tU  subject to the constraints. In other words, 

we do not consider altruism in this paper. 
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3. Equilibrium 

 

The optimality conditions with respect to 1te , tg , 1
tc , and 2

1tc are 
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Rearranging the above equations, we have two equations: 
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We assume that the contribution rate, wage rate, and interest rate  remain unchanged 

over time( ･･･10   , 10 www  ･･･ , ･･･10 rrr  ), focusing on the steady 

state. On the steady state, we can denote tt eeee  10 ･･･  and  ･･･0gg  

tt gg  1 . 
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where 
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These equations suggest the following proposition. 

 

Proposition 1 

As the contribution rate increases, the self-education decreases and the education for 

children increases. 

 

Proof: See Appendix. 

 

Proposition 1 shows that PAYG pension scheme enhances the education for children. 

This is consistent with the previous works. However, it also shows that PAYG pension 

scheme discourages the self-education. This suggests that considering the self-education 

is meaningful. 

 

4. Comparative Statics 

 

In this section, we analyze the equilibrium. At first, we investigate the relationship 

between the gross investments of human capital and the contribution rate.  

 

We denote the gross investments, Hugeu  


 ))1((  .  

 

We have 












 


















1

1

11

1

11

1

)1()1( uuH . 



 7

 Therefore, ・

1
1

1

11

1

11

1

)1()1(
1

1
























 











 







uu

H
 











 





 





  1

12

1

1

1

12

1

1

)1()1( uu . 

We denote ̂ =
12

1

)
1

(1

1




 

u

u
. 

Lemma 1 

i) When 2
1 , 0
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ii) When 2
1 , 0
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H

 when  >̂ . 

 

Proof: See Appendix. 

 

From Proposition 1, the self-education decreases and the education for children as the 

contribution rate increases. The lemma 1 suggests how the contribution rate affects the 

accumulation of the human capital and that  , which represents the elasticity of 

substitution, has the important role in the accumulation. When   is larger, the 

concentration for the only production factor is more efficient. In the other side, if   is 

smaller, the balance of the two factors is more efficient. From Proposition 1, the 

increase of the contribution rate induces the decrease of the self-education and the 

increase of the education for children. Therefore, the optimal contribution rate is 0 or 1 

when   is large and the optimal contribution rate is between 0 and 1 when   is 

small. We denote 


 maxarg*  H .  We have the following proposition. 
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Proposition 2 

i) When 2
1 , * =̂ .            

ii) When 2
1 , * =0 if 2

1u  

                * =1 if 2
1u . 

 

Proof: See Appendix. 

 

When 2
1 , the gross investment of human capital increases as the contribution rate 

increases in *  . Furthermore, in *  , the gross investment decreases as the 

contribution rate increases. When 2
1 , the gross investment decreases (increases) as 

the contribution rate increases when   is small (large). So, we have the following 

proposition. 

 

Proposition 3 

The increase of the contribution rate hampers enhancing human capital when (1) 

2
1  and  ˆ or (2) 2

1  and  ˆ  or (3) 2
1  and 2

1u . 

 

Proposition 3 means that the increase of the contribution rate can inhibit accumulating 

human capital. Specially, when   is large, the increase of the contribution rate inhibits 

accumulating human capital even if the contribution rate is small. The proposition 

implies that the scale of the PAYG pension scheme reduces economic growth when we 

consider the incentives to self-educate. In other words, the PAYG pension scheme can 

hamper economic growth. 

 

5. Concluding Remarks 

 

In this paper, we show that the PAYG pension scheme hampers accumulating human 



 9

capital when the isoquant is curved when the incentives for self-education are 

considered. This conclusion is opposite to those of studies such as Kaganovich and 

Zilcha (2008), Sánchez-Losada (2000), and Kaganovich and Zilcha (2008). 

 

In fact, the PAYG pension scheme encourages educating children. However, the scheme 

discourages the incentive to self-educate by taxing human capital in the future. When 

we consider the incentives for self-educating, we suggest that the PAYG pension 

scheme leads to education-minded parents and motivationally deficient students. 

 

Toya (1998) shows that the increase in government expenditure in primary and 

secondary education promotes economic growth and that the increase in government 

expenditure in tertiary education hampers economic growth. Saito (2005) reveals that 

the real effects of higher education on wages range from slightly negative to 

insignificant. Both of these studies presume that universities, as educational institutions, 

play a role of screening, rather than that of accumulating human resources, as shown by 

Spence (1973). Specifically, their presumption is that students at universities are 

competent not because they are provided better education, but because the universities 

themselves only select the most competent students for their courses on the basis of 

entrance examinations. As Gradstein, Justman, and Meier (2005) admit, the screening 

device helps employers identify the potencial productivity of their prospective 

employees. The screening clearly contributes private returns while it does not directly 

affect social productivity. Therefore, Toya (1998) concludes that universities may not 

contribute to social productivity. However, in this paper, we theoretically imply that the 

existence of children’s self-education can induce the phenomenon to seem that the 

productivity of tertiary education is lower than one of the primary education. 

 

In tertiary education and on-the-job-training, the accumulation of human capital may be 
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affected by the volume of self-education, rather than the volume of education imparted 

to children. This argument implies that while studying the relationship between the 

pension scheme, education, and economic growth, we must focus on determining the 

decision maker of education and on the function of the human capital. 

 

Finally, we must admit that our model is restrictive. This paper and many previous 

works assume that the pension contribution rate is decided exogenously. However, the 

rate is changed endogenously through political processes. The falling birth rate and the 

aging population may enhance the decision-making power of old aged people. Besides, 

the timing of change in the contribution rate does not always correspond with the timing 

of the decision to change the contribution rate. This inconsistency in the timing of the 

policy can lead to underinvestment in self-education because the old have the incentive 

to change the contribution rate so as to increase their pension benefit after the young 

make the decision regarding the volume of self-education. Furthermore, we assume that 

each generation includes an egoistic representative individual because we focus on 

intergenerational conflict, and not on intra-generational conflict. Considering the 

intra-generational conflict, a free-rider for not bearing children, but receiving pension 

from other people’s children may emerge. Therefore, investment in human capital will 

be reduced in the model with intra-generational conflict. Needless to say, altruism can 

be also a solution under these conflicts. Further investigation of such endogenous 

political decision making, endogenous timing, intra-generational conflict, altruism, and 

the mutual effect among them should be conducted in future research. 

 

A. Appendix 

A.1 Proof of Proposition 1 
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A.2 Proof of Lemma 1 

From 10   , 10  u , and 10   , 
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A.3 Proof of Proposition 2 

a) When 2
1 , 
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b) When 2
1 , 

From Lemma 1, 0
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Because 1ˆ0   , 


ˆmaxarg H . ∴ * =̂ . 
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A.4 Proof of Proposition 3 
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