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Abstract 

This paper presents the effects of child allowances on fertility, female labor supply and 

economic growth in a gender wage discr imination economy. Child allowances cannot increase 

fertility in a higher gender discrimination economy. Both theoretical and empirical analyses 

prove this result. We find t hat child allowances can increase maternal childcare time. However , 

the expenditures on market childcare goods and services cannot increase with the decrease of 

female labor supply and total household income in a higher gender discrimination economy. 

When both t he childcare t ime and market childcare goods and services a.re necessary inputs 

in the parental child care an increase in child allowances can decrease fertility and per ea.pita 

output . Moreover, in both the labor market and household, gender equality is critical for 

encouraging children-bearing. Child allowances can also increase fertility when m ales actively 

participate in child care. 
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1. Introduct ion 

Most of developed countries implement generous child allowances payment, aiming to improve 

birth rates and female labor supply. However, the consequences of child allowances vary across 

developed countries . Empirically, Haan and v rohlich (2011) draw on data from an annual 

representative sample of over 11,000 households living in Germany and show that higher child 

care subsidies increase the labor supply of all women as well as the fertility rates of the childless 

and highly educated women. However , they do not find significant effects on fertility on average. 

Adda et al. (2017) concentrate on women born in ·west Germany between 1955 and 1975 and 

show that the long-run effects of policies that encourage fertility are considerably smaller than 

short-run effects. Walker (1995) uses Sweden official statistics during 1955 1990, and finds that 

parental benefits, public childcare availability, and child allowances have reduced the price of 

fertility since the early 1970s and thus, had a pronatalist effect. However these effects were 

small compared to the larger adverse effects of the rise in female wages and return to human 

capital. Bjorklund (2006) shows that the expansion of family benefits in Sweden rajsed the 

level of fertility and lead to fert ility rates fluctuations from the mid- 1960s to around 19 0. 

Gauthier (2007) summarizes the literature regarding the impact of cash benefits on fertility 

in developed countries and shows that small positive policy effects on fertility are found in 

numerous studies, while insignificant effects are found in others. 

Why do the effects of childcare support policies vary in different developed countries and 

over different periods? This study introduces the gender wage discrimination in the production 

sector and parental childcare production in the household decision-making into an overlapping 

generation model and shows that the effects of child allowances on fertility, female labor supply, 

and per capita output depend on the extent of gender wage discrimination. In a certain gender 

wage discrimination society, an increase in child allowances can reduce fertility, female labor 

supply, and per capita output. This model provides theoretical analysis to explain the smaller 

effects of childcare support policies on fertility and female labor supply in some developed 

countries. This theory suggests that policies that promote gender equality could have more 

important impacts on fertility and female labor supply. 

A large strand of literature finds a positive correlation between female labor supply and the 

total fertility rates in developed countries (Ahn and Mira (2002); Rindfuss et al. (2003)). How 

to explain this positive relationship? Hwang et al. (201 ) point out that the substitutability 

between female childcare time and market childcare can raise both female labor participation 

rates and total fertility rates . Apps and Rees (200'1) suggest that countries with individual 

taxation and childcare facilities have higher female labor supply and fertility rates. Kemnitz 

and Thum (2015) and Yakita (201 ) indicate that when the price of external child care is lower 

at high female wage rates, fert ility rates can increase as the female wage rates rise. This paper 
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proves that the child allowances policy in a higher gender discrimination economy can lower 

both fertility and female labor supply. 

Even in the most developed count ries , women still face severe discrimination in many areas 

of life, including labor markets (Doepke et al. (2012) ) . Different from the model of Galor and 

Weil (1996) , which characterizes the gender wage gap from different physical powers between 

male and female labors, this paper shows t hat the subjective gender wage discrimination 

from labor demand side plays a vital role in t he effects of child allowances. Recoules (2011) 

and Cavalcanti and Tavares (2016) also focus on this subjective gender wage discrimination. 

Recoules (2011) shows a U-shaped relationship between fer t ility and gender discrimination by 

using a st atic general equilibrium model with endogenous fert ility. Cavalcanti and Tavares 

(2016) set up a growth model that endogenizes saving, fert ility, and labor m arket participation 

and show that while fert ility increases with gender wage discrimination, female hours of work 

in t he market decrease with it . This paper is an extension and application of these two models. 

The effect of gender wage discrimination on fertility depends on the productivity of pa.rental 

child care and other parameters. When t he production of parental child care mainly depends 

on the maternal t ime input , fertility is increasing in gender wage discrimination . By contrast , 

when the parental child care depends mostly on market childcare goods and services, fertility 

is decreasing in gender wage discrimination. 

Our main contributions are listed as follows. (a) We apply a gender-based overlapping 

generation model with joint parental childcare production and gender discrimination in the 

labor market. (b) We find that child allowances can not improve fertility in a higher gender 

discrimination economy. ( c) Higher female wage rat es cannot decrease fert ility, but more 

severe gender discrimination can. (d) In our empirical analysis, we estimate the cutoff of the 

discriminatory factor . When the gender discrimination factor is greater than the cutoff, the 

effects of child allowances on fert ility becomes negat ive. (e) F inally, we show the import ance 

of male childcare time in increasing fertili ty rates. 

T he remainder of t his paper proceeds a.<; follows. Section 2 introduces the gender-based 

overlapping generat ion model and the definition of competit ive equilibrium. In Section 3, we 

analyze t he effects of child allowances with gender discrimination. Section 4 shows the empirical 

evidence on different effects of child allowances on fert ility in different gender discrimination 

society. Section 5 analyzes the effects of child allowances when the male childcare t ime cannot 

be substit uted for. Section 6 concludes the paper. 

2. The Mod 1 

The overlapping generations (OLG) model is one of the dominating frameworks of analysis 

in the study of macroeconomic dynamics and economic growth since Samuelson (195 ) and 
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Diamond (1965) . In the OLG model individual'> live a finite length of time, long enough to 

overlap with at least one period of another agent 's life. OLG model is also a kind of dynamic 

general equilibrium model'>. Compared with comparative statics model'>, it aims to trace and 

study the movement of variables across time, and to determine whether these variables tend 

to move towards equilibrium. 

This OLG model in this paper is a natural framework for studing: (a) the life-cycle be

havior (consumption, labor supply, and saving for retirement), (b) the implications of resource 

allocation across generations, such as child allowances on fertility, savings, and per capita in

come in the long-run, and (c) factors that trigger the fertility transition. In a gender-based 

OLG model (e.g., Galor and Weil (1996), Zhang et al. (1999) , Momota and Futagami (2000) , 

Greenwood et al. (2005) , Kimura and Yasui (2010)), our research emphas izes the importance 

of gender equality in the labor market in increasing fertility and female labor supply in a long 

term in different developed countries. 

Consider an OLG economy where only one homogeneous good is produced, and each agent 

lives in at most three periods: childhood, adulthood, and ret irement ( or old age) in a discrete

time framework. They are endowed with one unit of t ime in childhood and adulthood and zero 

units when retired . In adulthood , all individuals work and match up randomly into couples 

with someone of the opposite sex t o form a family, and then these couples become joint decision 

makers . For simplicity, once married each will not divorce; couples will retire and die together. 

Both females and males must consider two alternatives: market work and raising children. 

h E [0, 1] denotes the female work time, and ht E [0, 1] the male work time. Et E [0 , 1] and 

Xt E [0, 1] are the t ime spent on maternal and paternal child care respectively. Thus, the time 

constraint condition is lt + Et = 1 for females, and ht + Xt = 1 for males. The production of child 

care involves the parental consumption on market childcare goods and services in addition to 

the t ime that the wife and husband allocate to parental child care. 

In addition to individuals, there exist a continuum of firms and an infinitely lived gov

ernment. Firms produce the homogeneous good, using male and female labor and capital as 

inputs. The government only taxes the wage income of individuals in adulthood. 

2 .1. Firms 

We assume a continuum of firms, indexed by i E (0, 1). All firms produce a homogeneous good, 

which is also a consumer good and physical capital good. Due to a continuum of firms, the 

production function is 

(1) 
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where, the L{ and Lin are the quantities of female and male labor force in period t . We assume 

that L{ = LI" and the population size is Li = L{ + Lin . The capital input is I<i. The growth 

rate of labor force is equal to the inter-generational growth rate of the population size, nt: 

Lt+l 
- =ni. (2) 

Lt 
We introduce the gender wage discrimination according to the t aste model in Becker (1971) . 

This ' t aste" refers to preference against hiring a group such as women or minorit ies. The firms 

with a taste for discrimination against female labors are unwilling to hire female labors. In our 

model, there is a barrier for women to participate in the labor market. This barrier derives 

from gender discrimination. The employers or managers in the firms consider both the profits 

and gender discrimination (preference) on employment. The profit function is 

Here, Rt is the rental price of capital in period t and with full depreciation Rt = 1 + rt , 

where Tt is the interest rate. And each effective labor earns w J,t units effective wage for women 

and Wm ,t units for men. The firms ' or managers discrimination (disutility) of hiring female 

labors is (o - l)w1,tf!t L{, where o > 1. A higher o represents a more gender discrimination 

society. F inally, the firms ' or managers' ut ility is 

(3) 

From the first order condition of the managers utility maximization problem it is satisfied 

that 

(4) 

- 113nfJ- lh fJ kl - 2fJ 
11 J,t - "J ~t 't t , (5) 

{3 nfJ I fJ- lkl - 2fJ 
11 m,t = ~t 1t t , (6) 

where kt = I<t/ L{. And Wm ,l = Of;;WJ,l· vVe assume 11 m,t > WJ,t· The total income of the 

representative household is Wi = (1 + o · P.i) · 11 J,t· 

2 . 2 . Household s 

2 .2 .1 . The P roduction of P arental Child Care 

In period t, each couple hass nt children on average. We assume that the production of child 

care needs the homogeneous consumpt ion good CR,t , the female childcare time Et and the male 
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childcare t ime Xt · The parental childcare production function is nl = (c:L + xt)"ctt - a is the , 

productivity of parental child care efforts. The childcare cost minimization problem is 

min 71J f ,l Cl + Wm ,lXl + CR,l, 
Ct, X t ,CR ,t 

b · t t ( ),:r 1-cr su Jee o nt = Et + Xt cR,t . 

In this problem, because we have w f ,l < Wm ,l in the firms, the above problem is equivalent to 

min WJ t El + CH. l, 
C. t,Xt,c.:.R,t ' ' 

where ht = l and XL = 0, indicating that the husband allocat es all his t ime to the market 

work, i.e., the intra-household division of la.bar and child care. Therefore, 

min 
CR,t, E: t 

WJ l Et + CR l = Aw1"l nl . , , , , 

where A = (1-;r-) and Cl = ( l~u) l - u 11/J,~1 nl. Also according to the female time constraint , 

we have 

( )
1- u 

a u - 1 
f t = 1 - -- 11 1 l nt 

1 -a ' 
(7) 

2 .2 .2 . U tility 

At the beginning of adulthood in period t, each household produces ni children on average. 

The wife 's or husband's ut ility is 

c{ and c{ are wife's and husband's consumption at time t. r-, is the preference for children , and 

p is the discount factor. And the household welfare function is 

H = 011/ + (l - 0)11,m, 

where O and 1 - 0 are the gender bargaining power of the wife and the husband respectively. 

The gender wage gap Ii can affect the intra-household gender bargaining power , and the gender 

bargaining also impacts the household 's decision-making. When the wife 's and the husband's 

preference for children are equal, the gender bargaining power does not affect the demand for 

children. Because children are a kind of public goods in the household, and this public goods 

production (parental child care) depends on the parental child care technology, here we have: 

H = 01nc{ + 0plnc{+l + (1- 0) ln c;n + (1- O)plncf t- 1 + r-,lnnt . ( ) 
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In Iyigun and Wal<;h (2007) , there is a similar utility function . 

When the wife 's and the husband 's preference for children are not equal as in Komura 

(2013a.,b) , t he gender bargaining can affect fertility. However , even in the comparative statics 

analyses (Iyigun and Walsh (2007); Komura. (2013a.,b)), the discussion on endogenous gender 

bargaining and fertility is very complicat ed. Intuitively, based on Komura (20136) , the wife's 

bargaining power can increase both female labor supply and fertility. Moreover, the gender 

wage equality can strengthen the wife 's gender bargaining power. l< inally, both female la.bar 

supply and fertility a.re increasing in gender wage equality. In this research , we focus on 

the welfare policy and fertility, and the effects of gender wage discrimination on endogenous 

gender bargaining and fertility a.re more complicat ed in this dynamic general equilibrium model. 

Therefore we assume the wife and husband have equal preference for children. 

The household 's budget constraints for the period t and t + 1 are given by 

(9) 

and 

(10) 

where sl is the family saving, T is the income tax rate, ~1 l is the effective wage income of 

the couple in period t, g is the child allowances provided by the government, and rl+l is the 

interest rate. The optimization problem of the household welfare is 

and 

max H = 77lnnt + 01n c{ + 0pln c{+l + (1 - 0) ln eI" + (1 - 0)pln eI+1 , 
n c1 c/ crn c.t'1 

t, t I t f- 1 ' t I t t- 1 

The Lagrange equation is thus 

£ = 7J ln nt + 0 1n e{ + 0 p ln e{+ 1 + ( 1 - 0) 1n et + ( 1 - 0) p ln •~+ 1 + 

A [(1-r)wl - e{ - et- l ( e{+l + er+1) - (Aw'f l - g) nt]. 
1 +rl+l ' 

By maximizing the objective function subject to the budget constraints , the consumption in 

adulthood, the fertility (the quantity of children in each household), and the saving a.re solved: 

and 

J 0 1 - 0 
et = ----(1 - r)wt, et = ----(1 - r)wl, (11) 

l + p+77 l+p + 77 
7J (1 - r)wt nt=---------

1 + p + 7J Aw'J,l - g ' 

p 
sl = ----(1 - r)wl· 

l +p +77 
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2 .3 . Government 

Since the government taxes the wage income of individuals and spends the tax money on child 

allowances and other items, we have: 

(14) 

where I/ E (0, 1) is the expenditures on child allowances as a percentage of government revenues, 

and is assumed to be com,tant . 

2.4. Savings-Investment B alance 

Assuming capital K l depreciates exponentially at the rate b. , the law of motion of the capital 

stock is 

where I l is the investment at (discrete) time t. In the closed economy, the aggregate investment 

is equ al to savings: 

where Yi, , Cl, and Cl a.re total output, total consumption, and govermnent expenditures at 

time t,respectively. Each household saves St and the number of the households is L{. Thus 

Finally, with full depreciation rate (b.= 1), the law of motion of the capital stock is 

(15) 

Let kt = Kt/L{, and 

(16) 

2. 5. Equilibrium Conditions 

A competitive equilibrium for this model is a sequence of consumption and saving choices 

{c{, c{+l, c;:", crt-1' sl}l-0' capital stock and labor inputs { I<t,I\ L{, htL?' h_o the couple's time 

allocation choices { El, Xt, f.t, ht}~0, factor prices {11 J,l, 11 m,t, rl+l}t=O' quantity of children { nt}~0, 

available varieties, a constant tax rate, and a constant government spending share such that, 

a) Individuals maximize utility subject to their inter-temporal budget constraints; 

b) 1' irms maximize profits, choosing labor and capital, with given input prices; 

c) The government budget is balanced; and 

d) All mai·kets clear. 
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3. Child allowances 

This section analyzes the effects of the child allowances on the female labor supply, fertility, 

and economic growth with gender wage discrimination in the production sector. 

With child allowances, let µ = l+~:+P( l - T) + VT and , = l+~+P( l - T) . Since nt 

11(1 + ofl)¾w}t' and El = (1~°')°'- 1 w'J.~1nl, the female t im e allocation is const ant: 

I} = I} _ 1 - a µ d = _ aµ( l + o) 
1: _ q - --- an c - El - ----. 

1 + aoµ 1 + CYO/.l 
(17) 

II h !'ll/!'l - µ(1+8~ 0 !'lz;r.u· - tYµ ( l -a~) 0 d - ere, we ave v v a = (l+m5µ) < , v vu = (l + ct.5µ) < , an 

8£ = - a( l + ao11) - (1 - a 11)ao T = - a(l + o) T < o. 
av (1 + ao11)2 (1 + ao11)2 

(1 ) 

It shows that pa.rental childcare productivity gender wage discriminat ion, and child allowances 

can lower the female la.bar supply. From kl+l = sdnl, the capita.1-labor ratio in the stable 

steady state is 

(19) 

We also have: 
{)lnk T [ a 2 (1- ,B)(l + o) 1] > 
a;- = 1 - a+ 2a,B (1 - a 11)(l + ao11) - µ < O. 

(20) 

The effect of child allowances on the ca.pital-labor ratio is ambiguous, which depends on the 

gender discrimination factor the pa.rental childcare productivity and other para.meters. And 

according to Eqs. (17) and (20), 

> 1 + CY/.LO 
E < 1 + a 110 + a(l - f3/= Ek) 

Let 111 J = 111 J ,l, and the steady-state female wage ra te is 

"f = ~ /lfp-1 k1- 2p = (A~) ' ~,'f., ( i f"-1) ' 

Therefore, the effect of the child allowances on female wage rates in the steady state is 

Olnw1 T [ a(l -,B)(l +o) 1 - 2,B ] 
01,1 = 1 - a+ 2a{3 (1 - a 11)(l + ao11) - 11 ~ O, 

which is also ambiguous. And 

> 1 + a µo _ 
E < 1::::.1}_ ( = Ew) {::} 

1 + aµo + 1- 2,8 

8 ln11 1 > 
{)v < 0. 

Each household s saving in the steady state is s = sl = ,(1 + ol)w J · And 

1 + CY/.LO + CYO/.l l - o+ 2a.B 
> 1- 2/3 ( - ) 

E < 1 + CY/.LO + 1-/3 + CYO/.l 1-a+2tY/3 = E,; 
1- 2/3 1- 2,8 

Olns ~ O 
{)v < . 

(21) 

(22) 

(23) 

(24) 

(25) 



The steady-state per capita output is y = [f3 kl - /3 _ When a( l - /3) - /3( l ~~t;u/3) < 0, 

8lny/8v < 0. And when a(l - /3) - /3(l~~;;u/3) > 0, 

> 1 + ap,5 

E < 1 + O'/J,,5 + a(l - /3) - /3(1~~;J°'/3) (= Ey) 

Finally, the steady-state fertility is 

8 lny 2: 0 
av < . (26) 

(27) 

Proposition 1 If (1 - 2/3)(1 - o:)(1 + 0:811,) < 1 - o: + 2a/3, o~n > 0 is satisfie,d. And If 

(1 2/3)(1 )(1 s: ) l 2 /3 h 1- u + 2u,B uµ(l+o)( l - /3) > l 2/3 h - - a + O:o/J, > - a+ a , w en (l - u)(l+u,_,o) + (l - uµ)(l+uoµ) < - , we ave 
0 !11 n 2: 0 ov < . 

l + 0 1 a+2uJ'J 

I-I 1- u+2cx/3 uµ(l+o)( l -/3) > /3 > exµ -JI a)( J 2J')) ( - ) Th" , . ,· 
ere (l - cx)(l+u o) + (l - cx )(l+uo -') < 1- 2 ~ E < <5 ..!....ll__ 1 .,,+2of:I = En . lS propos1-

µ µ I l + uµ + 1 2 J'J ( ! o}(I 2{1) 

tion aL'>o shows that there exists a J, such that if ,5 < 5, t he child a llowances increase fertility. 

If ,5 > J, the effect of child allowances is ambiguous, which depends on other parameters in the 

d l A d d . t p ··t· l r _ 1- cx+ 2u/3 1 mo e . n accor mg o ropos1 10n o - cxµ(l - Z/3)(1 - cx) - a,,, 

As characterized in this model, a typical woman allocates her time between childcare and 

market work. With the number of children appearing in the utility function, the optimal re

sponse to the reduction in female labor supply would be to increase the fert ility rate. However, 

in terms of the child care, not only the wife's childcare time but al<;o the market childcare goods 

and services should be taken into account. When the market childcare goods and services are 

a necessary input, the fertility is increasing in both the female childcare time and the market 

childcare goods and services. Both the female childcare time and the market childcare goods 

and services are necessary conditions for increasing fertility. In response to an increase in child 

allowances, the female childcare time increases more in a high gender wage discrimination so

ciety than in a low one. However, in a high gender discrimination society, the expenditures on 

the market childcare goods and services can not increase as the female childcare t ime does. 

In some cases, the expenditures on the market childcare goods and services decrease in a 

high gender discrimination society. Due to the decrease in the female labor time and female 

wage rates, the total income of the household decreases. Finally, with the increase in child 

allowances, since the expenditures on market childcare goods and services and the wife's child

care time cannot achieve growth at the same t ime, the former will even fall and thus fert ility 

will decrease. 

To surnrnarize these analytical results, we have En < Ew < Es < Ek < Ey - Table 1 shows the 

effects of child allowances on fertility, female wage rates, savings, capital-labor ratio, and per 
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capita output in different interval'> of female time allocation. Here, 

impact, and '+" a positive effect . 

' denotes an adverse 

Table 1: The effects of the child allowances in different female time allocations. 

E (0, En] [En,Ew] [Ew,E.s] [E.s,Ek] [Ek, Ey] [Ey , 1] 

8 lnn/8v + + + + + 
8 lnwJl8v + + + + 
8 lns/8v + + + 
8 lnk/8v + + 
8 lny/8v + 

Here, the female labor supply is decreasing in child allowances. ith the decrease in female 

labor supply, the fall in female labor earning also reduces fertility. The child allowances, on 

the other hand, decrease the cost of child-rearing and increases fertility. When the equilibrium 

maternal child care time E < En , the adverse effect of decreasing female labor earning on fert ility 

will be larger than the positive effect of the decreasing costs of child-rearing on fertility, and 

fertility is thus decreasing in the child allowances. nder this circumstance, due to the fall 

in female labor earnings, the saving is also reduced by child allowances, which decreases the 

capital-labor ratio and further the per capita output. 

Corollary 1 There exists a 15, such that, when 15 > 15, the fertility with no child allowances is 

higher than the fertility with any child allowances policy, v E (0, 1) . In a certain gender wage 

discrimination society, the child allowances can decrease fertility. 

Similar results al'>o hold for other variables, as shown in Corollary 1. These results suggest 

that compared with child allowances, reducing gender wage discrimination is more important 

for increasing fert ility, female labor supply, and economic growth. ith very high gender 

wage d iscrimination, the child allowances policy may not achieve the desired policy goals. 

Therefore, in this model , the effects of gender wage discrimination should also be analyzed, 

which are shown in Proposition 2. 

Proposition 2 The gender discrimination factor 15 has adverse effects on the f emale Labor 

supply, wage rates, capital-Labor ratio, and per capita economic growth. The impact of the gen

der discrimination factor on fertility depends on the value of household childcare productivity 

a and other parameters. When the production of parental child care mainly depends on the 

maternal time input, the rise in gender wage discrimination increases fertility; By contrast, 

when both maternal time inputs and market childcare goods and seruices play essential roles, 

the rise in gender wage discrimination reduces fertility. 
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Intuitively, gender wage discrimination not only decreases the female labor supply and the 

female effective wage rates but aL'>o lowers the male effective wage rates, and further the 

families' total wage income, which then decreases the saving rates, the capital-labor ratio and 

finally the per capita economic growth. In the appendix, we prove these results analytically. 

However, with the decrease of the wage income as the childcare opportunity cost, the 

"price' of each child, A ( w I)°', is also lowered, indicating ambiguous effects on fert ility. It 

depends on how the parental child care productivity affects the impacts of wage discrimination 

on the expenditures for each child. When a -+ 1, the marginal effect of the gender wage 

discrimination factor on the costs of each child is higher. An increase in gender discrimination 

leads to a larger decrease in the opportunity costs of rearing children. Therefore, fer tility will 

be higher with an increase in gender discrimination. 

Parameter 

{3 

17 

p 

T 

tl 

ft+ et 

Table 2: The parameters in the numerical simulation 

Value 

0.15 

0.5 

0.01 

0.1 

0.0~1 

10000 

Interpretation 

The output elasticity of labor in Cobb-Douglas production function. 

The preference for children . 

The discount factor . 

The income tax rate. 

T he spending on child allowances as a percentage of government revenues. 

Total time at time t . 

Each parameter is assigned the specific value in Table 2. Based on Eqs. (17), (22) and 

(27) , we present the relation between gender discrimination factor and fert ility with 3 different 

parental childcare productivity parameters , a = 0.6 0. , 0.9. Comparing Figure 1, 2 and 3 

reveals different effects of gender discrimination on fertility. In Figure 1 where a = 0.6 , gender 

wage discrimination reduces fertility; In Figure 3, with an increase in the gender discrimination 

factor, n becomes larger· By contrast, in Figure 2 there exists a non-linear relationship between 

the gender discrimination factor and fert ility. Figure 3 echoes the result that gender wage gap 

increases fertility in Galor and Weil (1996) . However, if we consider a Cobb-Douglas parental 

child care production with complementary maternal child care time and market childcare goods 

and services as inputs , the effects of gender discrimination on the opportunity costs for each 

child and fert ility are determined by the parental childcare productivity. 
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Fig11re 3: The gender discrimination factor and fertility, a= 0.9 . 
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4. Empirical Evidence 

To provide some evidence for Corollary 1 and particularly to give a rough estimat e of 8, we use 

the data on fertility, family benefits , gender wage gap and other socioeconomic variables of 36 

countries (2000 2015) in the OECD Statistics Dat abase, to estimate the following equat ion: 

ln Fertc,l = a+ 1 ln F ertc,l-1 + f3i} am B ene f c,l-1 + fh Fam B ene f c,l-1 X Gapc,l-1 (2 ) 

ln } ert, the dependent variable, is the logarithm of total fertility rat es. The key variable 

of interest is FamBenef, defined as public spending on family benefits, including financial 

support that is exclusively for families and children , measured in percentage of GDP. Gap, 

corresponding to the discriminatory factor in the model, is measured as the difference between 

median earnings of men and women relat ive to median earnings of men (for full-t ime employ

ees) .1 Since our model predicts that the effect of child allowances on fertility depends on the 

gender wage gap and particularly, in a gender wage discrimination economy, an increase in 

child allowances can decrease fertility, we interact Fam B ene f with a quadratic and linear 

term of Gap to model the nonlinear relationship between family benefits and fertility condi

tional on gender gap . Therefore, based on the above equation, the impact of child allowances 

on fertility, fJ1'f!~:~,t';,~cf' equals /31 + /32 Gap + /33 Gap2. That is to say, if /33 < 0, the above 

expression could be negative when the gender gap is large enough . 

W is a large array of control variables, which can potentially impact fertility. See Table 

3 for the variables included in W and Table A.l for their detailed definit ion. 1/le lag all the 

variables on the right-hand side of the equat ion by one year in that there exists a t ime lag 

between these socioeconomic variables and fertility. Since fertility is highly autocorrelated, 

we also include the one-year lagged fertility in the regression. Oc is the country fixed effects 

that control for all time-invariant differences between countries and /1-r-t is a set of continent

year fixed effects, which control for any common shocks experienced across a continent, e.g., 

probably due to similar cultures or policies. In column (1) of Table 3 we estimate a fixed 

effects model and in column (2) we further apply the the system GMM approach developed 

by Blundell and Bond (199 ) to deal with the dynamic panel bias in column (1). 2 

In both columns (1) and (2), /3.1 is negative and highly significant, indicating a inverse-U 

relationship between the impact of family benefits on fertility and gender gap. Based on the 

1Data on t he gender wage gap are rru:;sing for some county-year observations. To mirumize t he loss of sample 

size, we ui;e linear interpolation to impute the missing values. 
2 All the RHS variables ext:ept t he lagged dependent variable and contiuent-year fixed effects are treated as 

endogenous variables. We use variables lagged by two or more periods as instruments for all t he endogenous 

variables in t he GMM estimates. T he lagged dependent vMiable is treated 3.'i predetermined as usual. 
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est imate of column (2), we plot the average marginal effect of family benefits on fert ility across 

different values of gender gap and their 95% confidence intervals. As shown in Figure 4, when 

the gap is larger than 25.5%, the effect of family benefits on fertility becomes significantly 

negative at the 5% level. However , the effect is indist inguishable from O when the gap is less 

than the cutoff. This provides empirical evidence for Corollary 1 and based on our estimate, 

the cutoff is around 26%. 
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Figure 4: Average arginal Effects of Family Benefits on Fertility with 95% Cis 
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Table 3: Family benefits and Fert ility. 

(1) FE (2)GM 1 

In Fert.ili t.y l 1 0.801*** 0.95!)*** 

(0.0:18) (0.04:J) 

Family benefits l I -:1.782 -2. 79** 

(2.:J0:J) ( i.:m) 

Family benefit.. l 1 x Gender gap l l :J!).050 Gl.5:n *** 

(2G.17fi) ( l . 8G) 

Family benefit.. l 1 x Gender gap f l -Hll.275** -25:J.7:I, *** 

(76.22:1) (6 .5:14) 

Gender gapl I -0. 70 -1.214** 

(0.7!)2) (0.50G) 

Gender gap r I 3.3!)7 5.101*** 

(2.2!)G) (LG0:3) 

FemaJe Labor participat.ionl 1 0.012 0.12G** 

(0.051) (0.052) 

Tot.aJ dependence ratio t - l -0.:3:J:3*** -0.0 !l 

(0.10:3) (0.071) 

In GDP per capital- I -0.00!) 0.01!) 

(0.02:3) (0.012) 

GDP per capita growt.ht I -0.062 -0.10:J* 

(0.045) (ll.05!J) 

ln Population l I -0.2:JG*** -0.002 

(0.075) (0.00:1) 

Hom chold . aving rate t l -0.10!) 0.02:1 

(0.1:12) ((l.060) 

Hournhold debt.t I -0.025** -0.014*** 

(0.011) (0.005) 

Cm111t.ry FE ✓ ✓ 

Continent-Year FE ✓ ✓ 

Observations :.150 :187 

AdjtL~tod R2 0.!) 0 

AR(2) (71-value) 0.584 

ot.e: This table prffien ls the non linear re lat.ionship between family heneriL-; 

and fert.ilit.y ccmdit iona1 o n gender gap estiu.1atec:I using the OECD St.a.Listi~ 

Oat.abase. Col umn ( l ) est.imaL--es a fixed eITect. 1.uoclel a.11d column (2) fu rther 

applies the system GMM approach, in which all the RJIS V'd.riables except. 

t.he lagged. depemlenL variable a.nd co11Line 11t-yea.r fixed effec.L.'i are t reat.ed 

as e mlugenous variables. We use variables lagged hy two or more periods 

as instrumtmLs for all the endogenous variables i11 t.he G~,f estimates. T he 

lagged dependent V".-1.riahle is t reat.eel as predeLenuinecl a..o.; mmal. ***, ** and 

*denote.significance. at 1%, 5% and 10%, respe.ct.ive.ly. 
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5. Male time allocation 

There is a lot of empirical literature focusing on ' daddy-month' , paternity leave and the role of 

fathers in childcare in developed countries (Ekberg et al. (2013); Cool<, et al. (2015); Yamaguchi 

(2019); Patnaik (2019) ). Since the literature shows the importance and positive role of fathers ' 

efforts as a necessary input in the parental childcare production, we assume that the female 

and male childcare time are complementary and the quantity of market childcare goods and 

services is a constant. Thus , the parental childcare production function is nt = Ef Xi - °' · The 

corresponding childcare cost minimization problem is 

min WJ tEt + 11 m tXl, 
et ,Xt ' ' 

And we have 
· + A a 1 - cr mm WJ,t Et 11 m ,lXl = 11 J ,l11 m ,l nl, 

Et,Xt 

where 

Et = 1 - f.t = a 11Jm,l ( )
1- a 

---- nt 
1- O'. WJ,l 

(29) 

and 

( 
a Wm l)-cr 

Xt = 1 - ht = ----' nt . 
1- O'. WJ,l 

(30) 

The firms ' production, household decision-making, and government policies do not change. 

Because 
n _ T/ (1 - r) (wm,l + WJ,t) 

t -
1 + p + T/ A111°' l11 ;;;:: - g 

' ' 
and 

r f.t 
11ml = <J-11Jt , 

' ht ' 
(31) 

the fertility is 

1 [ ( f.t ) o - l ( f.t ) °'] nl = - /J, ()- + ()- . 
A ht ht 

(32) 

Combining Eqs. (29) (30), 

f_ - f_ - 1-JJ, 
- - -l - 1 - (1 - a)µ+ aµfJ 

1 -µ 
1 - µ + aµ( l + fJ) 

and 
l -(l -a)11, l-(l-a)11, 

h = h t = I = -----,---,----------. 
1 + u(l - a)µ 1 + ~~~~~ [1 - 11, + a11,( l + fJ)] 
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Compared with the intra-household gender division of market work and childcare in Subsection 

2.2, when the husband participates in the parental childcare production, the child allowances 

decrease both the wife's and the husband's labor supply, and increase both of their childcare 

time. Because 

and 

8P 

8µ 

-a(l + a) 
[1 - µ + aµ( l + 8)]2 < O, 

8 h = -(l _ a) [l + 1 - a ~J -l _ [l _ (l _ a)µ] [l + 1 - a ~J -2 1 - a 8(µ/P) , 
8 /1, a P a P a 8 µ 

~ _ 1 - 11, + a 11,(l + a) _ ( ')L__ 
n - 1- - µ+a 1 + c, ' 
t ~ l-11, 

µ 

oh 
9- < 0. 

0 /L 

Finally, fertility is increasing in the child allowances when the husband has to participate in 

the childcare and can not be replaced. For increasing the fertility rates , gender equality is 

important in both labor market work and parental child care. Please refer to the empirical 

studies on "daddy-month" and paternity leave for empirical evidence (see e.g., (Ekberg et al. 

(2013); Cools et al . (2015)· Yamaguchi (2019); Patnaik (2019) )) . 

6. Con cl us ion 

We examined how child allowance policies affect fertility, female labor supply, and economic 

growth by applying an OLG model with parental child care production and gender wage 

discrimination in a closed economy. This paper presents nonlinear relationships between the 

amount of child allowance and other endogenous variables. We reveal the importance of gender 

wage discrimination in achieving the two policy goals: raising fertility and female labor supply. 

The prerequisite for the positive role of child allowances is a gender wage equality economy. 

Finally the empirical evidence supports the analytical results. 
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Appendix 

The Proof of Proposition 1 

About equation (21), Because 

we know 

Since 

8lnk T [ a 2 (1 - /,)(1 + 8) 1] 
;5;;- = 1 - a+ 2a/, (1 - <l'./.l)( l + atiµ) - µ 

a 2 (1 - /,)(1 + 8) _ 2_ ~ 0 # 

(1 - <l'./.L)( l + a6JJ,) µ < 
8lu k > 
/j;;-<o. 

a 2 (1 - /,)(1 + 8) ~ ~ 0 # 

(1 - aJ.L)( l + a6J.L) /.l < 
_a(_l_-_/J_) __ a _J.L(_l_+_o_) ~ l # 

(1 - a11,) 1 + aO/.l < 
a(l - /,) _ <l'./.L( l + 8) ~ (1 - a11,) 

1 + aoµ 1 + <l'.0/.l < 1 + <l'.0 /.l 

a(l - /,) . c ~ l # 
1 + aoµ < 

a( l - /,) > 
--- · c- 1- c 
1 + <l'.6/.l < 

> 1 + <l'./.l6 
=} c - ------(= ck) # 

< 1 + aJ.LO + a(l - /,) -
8lnk > 
a;;-< 0. 

In the same manner, from Eq. (23) we have Eq. (24) . 

Regarding Eq . (26), because 

lnn = lnµ + ln (l + ol) - In.A+ (1- a) lnwt, 

and 
8lnn 8 lun 
--=T--

8v 011, ' 

we have 
8lnn = ~ + _ 6 _ _ !!!_ + (l-a)8l1111 t_ 

811, 11, 1 + til 8 /.L 011, 

Since l = L;;:/j; , 
of. 

= 
-a(l + 6) 

8 /.l (1 + <l'. /.l6)2 ' 

and 
/j 8(1 + <l'./.l6) 

1 + til 1+ 8 
From Eq. (23) 

8lnw1 1 [ a(l -/,)(1 + 8) 1 - 2/,] 
8/.l = 1 - a+ 2a{, (1 - <l'./.L)( l + a6J.L) - µ ' 

8lnn 1 -ao 1-a [ a(l -/,)(1 +8) 1-2/,] 
8µ = µ + 1 + aµti + 1 - a+ 2a{3 (1 - aµ)( l + a6J.L) - JJ, 
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1 1-a [ ap.(l + o) (l - /3) 1 -2/3 ] > 
= µ(1 + a11,fJ) + 1 - a + 2a/3 µ(1 - aµ)( l + afJ11,) - µ < O 

1 1 - a [ E( l - /3) (l 2/3) ] > 0 
1 + aµfJ + 1 - a+ 2a/3 l( l + afJµ) - - < 

1+ l-a /3 [E(l~ /3) _(1-2/3)(1+aoµ)] ~ O 
1- a+ 2a 

1 , 1-a+2a/3 
> + O!/J,v - (l -a)(l - 2/3) 

E<-1--,--1--~p-'----'-'-1---°'+~2-a~§
+ O! /.lCJ + 1- 2/3 - (1-a)( l - 2/3) 

where (1 - 2/3)(1 - a)( l + afJ11, ) > (1 - a+ 2a/3) . 

When (1- 2/3)(1 - a)(l + afJ11,) < (1 - a+ 2a/3), atn > 0. Eqs, (27) and (2 ) can also be 

proved, 

Also, it can be easily proved that Ek < Ey, En < Es, Ew < Ek <, Es < Ew - Finally, we have 

En < Ew < Es <Ek< Ey, 

The Proof of Corollary 1 

From Proposition 1, 

82 ln n 1 a 11, 1 - a aµ( l - /3 ) [ 1 (1 + o)a11, ] 
ao 8µ = -µ 1 + a 11,fJ + 1 - a + 2a/3 . µ(1 - a 11,) 1 + afJµ - (1 + aµfJ) 2 

1 a11, 1 - a 1 
- /.l l + aµfJ + 1 - a+ 2a/3a( l - 13\ 1 + afJ11,)2 < O, 

because 
l __El!:_ 
µ, ~ ( , ) 1 - a + 2a/3 

1-a 1 = l+av/.l ----- > l, 
l-cr+2cr/:l a(l - /3) (l+a8µ)2 l - a - /3 + a/3 

When v = 0 and /.lo= l+;:+P(l - r), the fertility is 

where 

and 

Therefore, 

no= /.lo( l + Olo)~ wf1o°', A , 

l _ 1 - ll!/.lO 
o -

1 + afJµo 

( 
/ ) 1 i.,,;:c,{3 (/3 /3-1) 1 

w10= A- -l ,. µo fJ o 

( = no = µo(l + olo)¼11 }~°' 
n 11,( l + ol) ¼wt°' 
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( ! a)( ! 2/3 ) ( I o)( l {3 ) ( ! o)( l {3) 

= /1.0 . (1 + 8) / (1 + allJ.Lo) . (_!!_) I c,-j 20./3 ( 1 - a J.L ) I 0 + 2a /3 ( 1 + allJ.Lo ) I "'I 2u/3 

/.L (1 + 8)/(1 + allJ.t) 11.0 1 - aµo 1 + all/.L 

oln( /3 [ aµ a J.Lo ] 
88 = 1 - a + 2a/3 1 + allµ - 1 + all /.Lo > O 

Thus, ( is increasing in ll , and there exists all, when ll > ll, ( > 1, and no > n . 

The Proof of Proposition 2 

Because 

lnk= l-a~ 2a /3 [1n(l) +lnA+a1n(1)-a(l- /3)lnl] , 

we have 

aln k = 1 [-a!+ a(l _ /3 ) a11, ] = a/8 [ (1 - /3 )aJ.tll _ 1] < O. 
all 1 - a + 2a/3 8 1 + a11.8 1 - a + 2a/3 1 + a J.tll 

And 
1 - 2/3 ( ' ) 1 [ /3 ] lnw1 = ----ln A- +---- ln£-(1- /3) lnl , 

1 - a + 2a/3 µ 1 - a + 2a/3 u 

thus 
8 lnw1 1 [ a11, 1] 

all = 1 - a+ 2a/3 (l - /3\ + allµ - 5 < O. 

Because s = l+r,+p (11 f + f3 ll3k) and y = (l) f3 (k) 1- 2f3, we have g8 < 0 and ~~ < 0. 

Since 

Inn= lnJ.L + ln(l + 8) - ln( l + aµ8) - lnA + (1 - a) 1n WJ 

the marginal effect of the gender wage discrimination on fert ility is shown as: 

8 lnn 1 ap, 1 - a [(1- /3 )ap, 1] 
~ = 1 + 8 - 1 + aJ.tll + 1 - a+ 2a/3 1 + allJ.t - 5 

1 + all J.L - O'. /.Lll - aµ 1 - a 1 + a /311,8 
=-------

(1 + 8)(1 + allJ.t) 1 - a + 2a/3 8(1 + allJ.t ) 

8lnn= 1 [l -aµ_( l -a)(l+a/3µ8)] :::: o 
[)8 1 + aµll 1 + ll (1 - a+ 2af3)8 < 

1 - O'./.L 1 1 - a + 2af3 > 
~ --- ·--·---- -1 

1 - a 1 + ¼ 1 + a /311,8 < 

~ (1 - a11,)( l - a + 2a/3) ~ (1 - a)( l + 1/8)(1 + a /3µ8) 
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> 2 1 
<=;, 2a{3 < a.11.(l - a)+ a /311. + J( l - a)+ a.{3µ6(1 - a)+ a/3/1. . 

When a ---+ l , the LIIS of this equation is greater than RHS, and thus 8 Inn/ 86 > 0. By 

contrast, when a ---+ 0, the RIIS of this equation is greater than the LI-IS , and thus 8 Inn/ 86 < 0. 
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Varia bles 

Family hcndit.'> 

Fert ili ty 

Gender wage gap 

GDP pc.r ea.pita. 

Table A l: The Descr ipt ion of the Var iables 

D escript ion 

Family benefits spending refer to public spcncling on family benefits, includ

ing financial suppor t that is exclusively for familic. and c.hikh en . Spcncling 

recorded in other . ocial policy a.rcru , s uch ru health and hou. ing, al. o ru. is t 

familic., h ut not c.x .lw ively, and it i. not included in thi. indicator. Broadly 

. pea.king there arc three typ .. of public . pending on family benefi t.<;: Child

related cash transfers (cash benefit.'>) to famili .. with :hildrcn, including dlild 

allowances, with payment level. that in . me c.ountries vary with the age of 

the c.hild, and sometimes arc income-tested; public income . uppor t payment. 

d uring period<; of parental leave and income support for . olc parent. fami

lies. P ublic spending on services fo r families (benefi ts in kind) with c.hild.ren , 

including direct financing and . uhsidising of provider. of dlildca.rc and early 

cdumtion facili ties, public d lildcarc support through earmarked payments to 

parents, public spcnfling on assistance for yo11ng people and residential facil

ities, public spending on family service. , including centre-based facilities and 

home help services fo r families in need. Financial support. fo r families provided 

through the Lax system, including Lax exemptions (e.g. income from cJlild ben

dits t.ha.t is not included in t.hc t.ax base); cJlild Lax allowances (amount.'> for 

c.hildrcn t.ha.t arc deducted from gro .. income and arc not included in taxable 

income), and c.hild t.ax credit.., amo1t11t.. tha t. arc deducted from t.hc t.ax liabil

ity. Thi. indicator i: broken down by cru h bcndit.l and benefit.. in kind and 

i. mcru urcd in percent.age of GDP. 

The total fertility ra.t.c in a specific yca.r i. defined ru t.hc Lot.al number of 

d lildrcn that would be horn t.o ea.di woman if she were to live t.o the end 

of her child-hearing years and give birth to c.hiklren in alignment. with t.hc 

prevailing age-specific fertili ty ra.t.es. 

The gender wage gap is ddined ru the dilfcrcncc between median earnings of 

men and women relative to median earnings of men. Oat.a refer t.o full-time 

employees. 

GDP per ea.pi t.a. in 35 OECD co1t11t.ries. 
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Populat.ion 

Total dependency rat.io 

Hou. ehold savings 

Hou. ehold debt 

Populat.ion is defined as all nat.ionals present. in, or t.cmporarily absent. from a 

count.ry, and aliens permanently sct.t.lcd in a c.ount.ry. 

T he total dependency ratio is a measure of the munber of dcpcnck.nt. aged 

zero to 14 and ove.r the age of 65, compared with the total population aged 15 

t.o f,4 . 

et household saving i. defined as hou. e.hold net di. po. able income plus the 

adj 11. tmcnt for the e.hangc in pe.n. ion cnti tle.mcnts Jes. house.hold final con

sumption e.xpcnditnrc (household. ai<;0 include non-profit institutions . crving 

hmL~cholds}. The adju. tmcnt ite.m c.onccrns (mandat.ory) saving ofhousehokL~, 

by building up funds in employment-related pension sd1cmc .. Household sav

ing is the main domestic source of fund~ to finance capital investme.nts, a 

major impetus for long-term economic growth. The net household saving rate 

reprc. e.nts the total a.mount. of net saving as a percentage of net house.hold dis

posable income. It. thus shows how mudi h01L~cholds are saving out of current 

income and al~o how much income they have added to their net wealth. All 

OECD count.rics compile thejr data according t.o the 200 Syste.m of ational 

Account.~ (S A). 

Hou . . hold debt is defined ru all liabilities of ho1L~hold. (including non-profi t 

institution .. . rving horn diold.) that require payme.nt. of intcrc. t or principal 

by househokL~ to the creditors at a fixed dat .. in the future. Debt i. calculated 

as the. nm of the following liability categoric.: loans (prinlarily mortgage loan. 

and con. umcr credit} and other accounts payable. The indicator i. meA'll ured 

as a percentage of net hotL~chold di. posablc income. 
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Table A2: The Description of the Variables 

Ohs. Min Max ledian lean Stcl. 

Family benefits 575 0.00105 0.04089 0.01954 0.02(W 0.00969 

Fertility 575 1.0 00 :rn9oo l.6200 l.6766 0.:H71 

Gender wage gap 40 0.00~{84 0.41654 0.15807 0.16114 ().()7 114 

GDP 575 017.35 1037 7.97 ~{0740.96 32315.61 14155.9 

Population 575 2 1200 320742673 10401062 33 77094. l 55496722.7 

Total ckpcmdcmcy ratio 575 0.4910 0.9 40 0.6510 0.6571 0.075:{ 

Female Labor participation 575 0.252 o. 55 0.660 0.644 0.1051 

Household savini,>"S 543 -0.13027 0.2767 0.06421 0.06 51 0.06472 

Household debt 492 o.o:;015 :;.~{97 l.0852 l.1667 0.65:,2 
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