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ABSTRACT

Although the decline in fertility rate is generally observed along the history of
economic development throughout the world, the continuing decline hitting below the
replacement level in Korea over the recent years gathered serious social concerns on the
ground that it accelerates the process of population aging. The total fertility rate in
Koreareached 2.08 in 1983, and gradually fell to the levels of 1.08 in 2005 and 1.26 in
2007. The policy debate over the role of the government has been focused mainly on the
level of theoretical discussion without substantial basis on firm empirical evidence and
the determinants of fertility. The objective of the paper is to empirically investigate the
fertility effect of the female wage, which is understood as one of the most important
determinants of fertility in Koreasince 1980 focusing on one aspect of fertility, namely
birth spacing.

Using the Korean National Fertility Survey conducted in 2006, | estimate a duration
model of first and second births taking into account individual heterogeneity, which
turned out to be an important factor to control for. Compared with previous studies in
the literature on the Korean fertility, the study has an advantage of using the complete
pregnancy history of women in a more representative sample. Unlike the previous studies,
the analysis also deals with the endogeneity of marriage by treating a certain age, rather
than age at marriage, as the time in which a woman becomes exposed to the risk of
pregnancy. The study shares the common problem in the literature on birth spacing of
lacking relevant wage information for respondents in a retrospective survey. | estimate the
wage series as a function of the basic characteristics using the annual Wage Structure
Survey from 1980 to 2005, which is considered as a nationally representative sample for
wage information of employees.

The results suggest that the increase in female wage by 10 percent leads to a decrease
in second birth hazard by 0.56~0.92 percentage points and that the increase in spouse's
wage by the equal amount is accompanied by the increase in second birth hazard by
0.36~1.13 percentage points. These estimates are more precisely estimated and of smaller
magnitude than those presented by the previous studies. The results are robust to the
different specifications of the wage equation. The simulation analysis based on the
predicted values shows that about 17% of the change in the second birth hazard over the
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period 1980 to 2005 was due to the change in the female wage. Although there is some
limitation in data, the results can be viewed as one estimate of the role of female wage
on the recent fertility decline in Korea.

The question raised by the paper is not a normative one of whether a government
should promote childbearing but a positive one thatexplains fertility decline. Therefore, if
there is a wide consensus on promoting childbearing, the finding suggests that the
policies designed to reduce the opportunity cost of women in the labor market would be
effective. The recent movement of implementing a wide range of family-friendly policies
including child care support, maternity leave, parental leave and tax benefit in developed
countries should be understood in this context.
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[Figure 1] Total Fertility Rate (TFR) and Gross Domestic Product (GDP) per capita
(1970~2007)
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Notes: GDP per capita is the amount for a year measured in terms of 2000 Korean Won.

Source: Korea National Statistical Office (KNSO)
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[Figure 2] Female Labor Force Participation and Share of Educational Expenditure
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<Table 1> Fertility Decline in Korea (1980~2005)

Year 1980 1990 2000 2005
TFR 2.83 1.59 1.47 1.08
Proportion of the married among
97 95 89 81
women of age 30~34 (%)
Number of live births by married
2.67 1.89 171 1.52
women of age 30~34
Birth Cohort 1956~65 1966~75 1976~85
First birth interval (median, months) 22 22 25
Second birth interval (median, months) 31 33 36

Notes: Firth birth interval is defined as the time elapsed from the marriage to the first birth, and second birth

interval is defined as the time elapsed from the first birth to the second birth.

Source: KNSO, Korean National Fertility Survey 2006.
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{Table 2> Ideal Number of Children of Married Women Aged 15~44 by Age

Age 1982 | 1985 | 1988 | 1991 | 1994 | 1997 | 2000 | 2003 | 2006
15~24 21 18 18 18 2.0 2.1 21 2.2 2.2
25~29 2.2 19 19 19 2.1 2.1 21 2.2 21
30~34 2.5 2.0 2.0 2.1 2.2 2.2 2.2 2.3 2.2
35~39 2.6 21 2.0 2.2 2.3 2.3 2.3 2.3 2.3
40~44 2.9 2.2 2.1 2.3 2.3 2.3 2.3 2.3 2.3
Total 2.5 2.0 2.0 2.1 2.2 2.3 2.2 2.2 2.3

Notes: The respondents are the married women with a spouse except for 1991 when they are the married
women. Requoted from Kim Seungkwon (2006).
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{Table 3> Sample Statistics (N=6,632)

Variables Mean S.D. Minimum Maximum

Birth year 1967 6.58 1956 1989

Years of schooling 12.69 2.39 0 16
Number of marriage 1.03 0.16 1 3
Number of live births 1.76 0.79 0 5

Spouse’s birth year 1964 7.03 1937 1986
Spouse’s years of schooling 13.35 2.48 0 16
Age at marriage 24.45 341 13 48

Weight 1.02 0.12 0.63 1.70

Notes: The unit of observation is a woman. All the values denote weighted average. The years of schooling
above university degree is coded as 16.
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<Table 4> Sample Statistics of First Birth Interval (N= 71,582)

Variables Mean S.D. Minimum Maximum
Birth Hazard (t) 0.08 0.28 0 1
Duration (t) 8.28 4.81 1 36
Year (t) 1990 6.42 1980 2005
Age () 21.28 481 14 49
Years of schooling (t) 11.63 2.53 0 16
Wage (t) 4,224 2,671 1,051 22,086

Notes: The unit of observation is a woman-year. The letter 't' in a parenthesis indicates that the variable is

time-varying.
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<Table 5> Sample Statistics of Second Birth Interval (N= 23,260)

Variables Mean S.D. Miminum Maximum
Birth hazard (t) 0.20 0.40 0 1
Duration (t) 4.63 4.72 1 28
Year (1) 1995 6.58 1980 2005
Age (1) 29.96 5.49 17 49
Years of schooling (t) 12.48 2.49 0 16
Wage (t) 7,365 3,491 1,245 22,285
Spouse's age (t) 33.14 5.96 15 60
Spouse's years of schooling (t) 13.10 2.67 0 16
Spouse's wage (t) 10,063 4,430 1,597 25,912
Spouse's income (t) 2,018,526 785,315 370,057 4,614,223
Age at first birth 25.33 3.44 16 45
First child female 0.45 0.50 0 1
First birth interval (yr) 1.38 1.34 1 20
Duration of pregnancy (mth) 8.97 0.28 6 10
Notes: The unit of observation is a woman-year. The letter 't' in a parenthesis indicates that the variable is
time-varying.
el 574 A= wsAF7E AR wk o oF 94| ¥3l, wsdsre 125des
2 HUR(AE-N)S 2HeHA Fetes oA 7Y 1B A9k 719 Hisdt
Fstatt W wsdrs A8 7 FES Bk F WA Sk 34
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e el 7P F2 vEY s vl tig AR, wexte] B A
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FL W 4224920059 % Y)oltt. WEASFE 13.1do)th A AF
T oA 4k 98S g3 de A 10,063Y0F AR 43% EE& FES
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{Table 6> The Effects of Female Wage on the Timing of First and Second Births |

Model 1 Model 2 Model 3
- . Separate Heterogeneity Heterogeneity
Individual Heterogeneity (Normal) (Finite Mixture)
Dependent Variable; First birth hazard
Constant -5.6128*** -5.1858*** -5.3959***
(0.2413) (0.2913) (0.3366)
Duration 1.1282*** 1.2041%** 1.1095***
(0.0242) (0.0308) (0.0330)
Duration s -0.0335%** -0.0323*** -0.0251***
g (0.0009) (0.0009) (0.0013)
0.0158*** 0.025*** 0.0552***
Year (base year 1900) (0.0058) (0.0071) (0.0080)
log Wage -0.7082%** -0.9743*** -1.4871%**
g Wag (0.0757) (0.0966) (0.1081)
Dependent Variable: Second birth hazard
Constant -0.3482 -1.9096%**=* -3.6839%**
(0.3135) (0.4647) (0.4901)
, , -0.0296*** 0.0658*** 0.1187***
Age at first birth (0.0064) (0.0180) (0.0126)
Duration 0.5874*** 0.7645%** 0.7567***
(0.0211) (0.0315) (0.0249)
Duration s -0.0783*** -0.0864*** -0.0831***
g (0.0019) (0.0022) (0.0020)
-0.0269*** -0.0308*** -0.0095
Year (base year 1900) (0.0060) (0.0072) (0.0075)
log Wage -0.1923** -0.4142%** -0.8769***
g Wag (0.0978) (0.1192) (0.1253)
lod SPOUSE's Wage 0.3906*** 0.5067*** 0.5599***
g op 9 (0.1018) (0.1230) (0.1213)
. . 0.2277*** 0.256*** 0.2482%**
First child female (0.0336) (0.0404) (0.0404)
. S -0.194*** -0.2134*** -0.1881***
First birth interval (yr) (0.0195) (0.0209) 0.0217)
o 0.7371***
0 (0.0733)
log Likelihood -26,997.3 -26,951.4 -26,837.4

Notes: Asymptotic standard errors in parentheses; Significance: *'=10%; "*'=5%;
of individual heterogeneity with three supports are estimated in Model 3.
Source: Korean National Fertility Survey 2006.

"***'=1%. The distribution
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[Figure 3] Simulation of Second Birth Hazard
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{Table 7> Effect of 10% Increase in Wage on Birth Hazards by Methods of Wage

Estimation
(unit: % point)
L Wage as a function of sex, age and| Wage as a function of sex, age,
Estimation method . . .
education (Table 6) education and experience
Dependent | Independent
p_ p Model 1 | Model 2 | Model 3 | Model 1 | Model 2 | Model 3
variables | variables
First birth
wage -0.34 -0.39 -0.09 -0.17 -0.23 -0.07
hazard
Second
birth wage -0.39 -0.92 -0.56 -0.41 -0.82 -0.57
hazard
Second .
) spouse's
birth 0.80 1.13 0.36 0.77 1.07 0.38
wage
hazard

Note: The effects are calculated based on the marginal effects evaluated at the mean values of the explanatory

variables in the sample.
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<Table A—1> Estimation Results of Wage Equation (for selected years)

Year | 1980 | 1993 | 2005
Dependent variable: hourly wage
36.9204*** 206.6460*** 861.0737%*
(Male) Age (0.6693) (3.7668) (25.5266)
(Male) Age s -0.3826*** -2.4320%** -10.1506***
ge 5. (0.0102) (0.0517) (0.3228)
. -503.5354*** -4,425.0341%** -5,609.5419***
(Male) High school graduate (30.1202) (136.1271) (566.8313)
(Male) High school 30.2182%** 224.2591%** 289.7076***
graduate*Age (2.0377) (8.1846) (31.2334)
(Male) High school -0.2208*** -2.1832*** -2.8685***
graduate*Age sq. (0.0325) (0.1183) (0.4058)
(Male) College graduate -481.8085*** -7,039.9879*** -12,974.3443%**
g9 (132.4856) (628.8851) (1024.8016)
34.6093*** 333.2695*** 670.7878***
*
(Male) College graduate*Age (7.9424) (38.4679) (59.7437)
(Male) College graduate*Age -0.1447 -2.6208*** -6.1895***
5. (0.1135) (0.5723) (0.8368)
(Male) University graduate or -2,438.8501*** -14,366.2767*** -24,184.9997***
above (103.3444) (407.6584) (1001.3343)
(Male) University graduate or 156.6990%*** 710.7908*** 1,203.4252%**
above*Age (5.9246) (23.0032) (55.1625)
(Male) University graduate or -1.6137*** -6.3199*** -9.1703***
above*Age sq. (0.0823) (0.3133) (0.7298)
(Female) Age 32.2327%** 120.7948*** 630.8777**
d (0.7120) (3.9280) (22.0775)
(Female) Age s -0.5028*** -1.4405%** -7.2921%**
9 54 (0.0116) (0.0529) (0.2591)
: -363.6950%** -1,866.2165*** 8,617.0837***
(Female) High school graduate (122.4850) (192.4336) (583.8792)
(Female) High school 28.2956*** 150.6247*** -254.7166%**
graduate*Age (9.2553) (13.6089) (30.5831)
(Female) High school -0.2856* -1.9455%** 1.7662***
graduate*Age sq. (0.1668) (0.2226) (0.3925)




(Table A—1> Continue

Year 1980 1993 2005

(Female) College graduate -817.6574* -4,282.5115%** -1467.0049

(458.8722) (593.7921) Z(918.4679)
(Female) College graduate*Age i;;gég;; 27(299222;;* 32(267257)22;*
(Female) College graduate*Age -0.4908 -2.5552%** -3.9192%**
sq. (0.4118) (0.6343) (0.8653)
(Female) University degree or -1,525.4089*** -8,829.9272*** -8,912.5941***
above (399.7386) (792.7377) (1465.7717)
(Female) University degree or 116.1821*** 527.6787*** 660.1658***
above*Age (25.8746) (49.0464) (89.3565)
(Female) University degree or -1.1923*** -4.6511%** -3.9592%**
above*Age sq. (0.3998) (0.7121) (1.3207)
s ey | e [ e | s
Constant 6.2113 20.7919 -9,085.0201***

(11.7480) (75.8730) (485.3784)
No. of observations 394,951 425,405 441,442
R? 0.64 0.57 0.49

Notes: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 All the models include dummies for

industry and firm size.
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{Table A—2> The Effects of Female Wage on the Timing of First and Second Births I

1) () ©)
Individual Heterogeneity Separate Estimation Heterogeneity Heterogeneity
(Normal) (Finite Mixed)
Dependent Variable: First birth hazard
Constant 0.4411 1.0489%* 1.946%%*
(0.3593) (0.4289) (0.4118)
. 6.194%%* 6.6325%** 8.4081%**
Duration 1-3 (0.7612) (0.7937) (0.7899)
Duration 4-6 -2.2001%%* -2.6344%% 436725
(0.2719) (0.3315) (0.3496)
Duration 7-9 -0.2383 -0.6534%* -2.3285%**
(0.2578) (0.3140) (0.3382)
. 1.2099%** 0.8395%** 0.7815%*
Duration 10~12 (0.2569) (0.3016) (0.3373)
. 1.9855%** 1.6926%** 0.1607
Duration 13-15 (0.2579) (0.2870) (0.3396)
. 1.9489%** 1.7615%** 0.5315
Duration 16~20 (0.2595) (0.2742) (0.3390)
. 16177%%* 15462%%* 1.1564%%*
Duration 21-~25 (0.2711) (0.2746) (0.3042)
0.0039 0.0047 0.0161*
Year (base year 1900) (0.0056) (0.0060) (0.0066)
o0 Wate 0.4447%% -0.4834%% 0.7158%**
g Wag (0.0732) (0.0788) (0.0885)
Dependent Variable: Second birth hazard
Constant 5.1928%** 5.2197%% 6.6709%%*
(1.0587) (1.0693) (1.0793)
o -0.0243%%* -0.0036 0.0226**
Age at first birth (0.0065) (0.0116) (0.0095)
Duration 1 5.1328%** 4.824%%% 4.7498%%*
(0.9912) (0.9933) (0.9917)
Duration 2-3 6.4251%%* 6.1728%** 6.0942%
(0.9903) (0.9911) (0.9906)
Duration 4-6 5.9250%%* 5.7466%** 5.694%**
(0.9897) (0.9898) (0.9898)
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(Table A—2> Continue

@) @ ®3)
Individual Heterogeneity Separate Estimation Heterogeneity Heterogeneity
(Normal) (Finite Mixed)
. 4.4307*** 4.3059*** 4.29%**
Duration 7-10 (0.9915) (0.9917) (0.9916)
. 3.2278*** 3.1315%** 3.1378***
Duration 11~15 (1.0027) (1.0032) (1.0031)
-0.0251*** -0.0263*** -0.0168**
Year (base year 1900) (0.0062) (0.0065) (0.0066)
log Wage -0.2113** -0.2605** -0.4545***
g g (0.0992) (0.1053) (0.1093)
lod SDOUSE's Wade 0.3428*** 0.3748*** 0.3733***
g °p g (0.1031) (0.1090) (0.1093)
. . 0.2351*** 0.2433*** 0.2377***
First child female (0.0340) (0.0361) (0.0363)
. . -0.1976*** -0.202*** -0.1989***
First birth interval (yr) (0.0197) (0.0203) (0.0206)
- 0.3333***
o (0.0801)
Liklihood -26850.12 -26844.9 -26791.53

Notes: Asymptotic standard errors in parentheses; Significance: *'=10%; "*'=5%; "**'=1%. The distribution
of individual heterogeneity with two supports are estimated in Model 3.
Source: Korean National Fertility Survey 2006.



